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PREFACE 

Tliis book is the result of a number of years’ experience in the com- 
piling and editing of data useful to chemists. In it an effort has been 
made to select material to meet the needs of chemists who cannot com- 
mand the unlitjuted time available to the research specialist, or who lack 
the facilities of a large technical library which so often is not conven- 
iently located at many manufacturing centers. If the information con- 
tained herein serves this purpose, the compiler will feel that he has 
accomplished a worthy task. Even the worker with the facilities of a 
comprehensive library may find this volume of value as a time-saver 
because of the many tables of numerical data which have been especially 
computed for this purpose. 

Every effort has been made to select the most reliable information 
and to record it with accuracy. Many years of occupation with this type 
of work bring a realization of the opportunities for the occurrence 
of errors, and while every endeavor has been made to prevent them, yet 
it would be remarkable if the attempts towards this end had always 
been successful. In this connection it is desired to express appreciation to 
those who in the past have called attention to errors and it will be 
appreciated if this be done again with the present compilation for the 
publishers have given their assurance that no expense will be spared in 
making the necessary changes in subsequent printings.. 

It has been aimed to produce a compilation complete within the limits 
set by the economy of available space. One difficulty always at hand to 
the compiler of such a book is that he must decide what data are to be 
excluded in order to keep the volume from becoming unwieldy because 
of its size. He can hardly be expected to have an expert’s knowledge of 
all branches of the science nor the intuition necessary to decide in all 
cases which particular value to record especially when many differing 
values are given in the literature for the same constant. If the expert 
in a particular field will judge the usefulness of this book by the data 
I which it supplies to him from fields other than his specialty and not by 
I the lack of highly specialized information in which only he and his co- 
■ workers are interested (and with which he is familiar and for which he 



«„„ld never have occasion to consult this compilation), then an «t,. 
Zror its value to him will be apparent However, if sneh spyia isfe 
S eal! attcmlion to missing data with *l«h they are familiar and winch 
U,e, believe others kvis specialised will also need, then works of this 

ivno can be impr()ved in siKicot'cliuff edilions. . , , „ ... 

Monv of tl.e f^aps in li.is volume are caused by Ibe lack of such n.for- 
nmiion iu tl.c iilcralurc. If is hoped that to one of the rnost nuporlant 
classes of workers i» chemistry, namely the (eachers. the book wdl be ol 
v-dut‘ riot tally as a.i aid in answering the most varied qnesliOTis with 
which )h(>y are confronted by interested stndmils, but also as an jii- 
spiralioi. throufcd. what it sufjgests by the jraps and inconsistencies, 
rhall(‘n^nii^^ as llicy Ho the iiinnilive lo engage in the creative and ex- 
p(^rifn(Mital work necessary to supply the missing information. 

Wtiile the principal value of tlie book is for the professional chemist 
or sliiKhait of chemisiry, it should also be of value to many people not 
especially ediK^ated as chemists. Workers in the natural sciences— physi- 
cists, mineralogists, biologists, pli.armaeists, engineers, patent attorneys, 
and librarians, niv often called upon to solve problems dealing \Aith the 
pro])erlies of chemical produc ts or materials of construction. For such 
ncH^ds this eompilaiion supplies h(‘lpful information and will servo not 
only as an ec'onornical substitute for the costly accumulation of a large 
library of monographs on specialized subjerts, but also as a means of 
(X)Tiserving the time required to search for information so widely scat- 
tered throughout the literature. For this reason especial care has been 
taken in (compiling a comprehensive index and in furnishing cross 
references with many of the tables. 

Jt is hoped that this book will be of ihe same usefulness lo the worker 
in science as is the dictionary to the wcjrkcT in literature^ and that its 
resting place vvill be on the desk ratlier than on the book shelf. 


N. A. Lange. 

Cleveland, Ohio. 

May 2, 1923. 
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FIRST AID MEASURES FOR ACCIDENTS AND 
ANTIDOTES OF POISONS 

By W. F. von Oeltingen, M. Ph. D. 

The following directions are intended as first aid measures for accidents 
and different forms of poisoning. In laboratories connected with institu- 
tions or plants which have first aid stations or emergency hospitals, any 
injury should be reported immediately. If such facilities are not available, 
and whenever the case is of a more serious nature, a physician should be 
summoned at once and, in order to avoid any delay, the items in parentheses 
should be ready for his use upon his arrival. 

Treatment of Burns 

In any case of extensive burns of any degree, call physician. 

1. From fire, steam and hot objects. 

(a) First degree (reddening): Oil dressing or bland ointment; gauze 
saturated with pure vegetable or mineral oil, 

(b) Second degree (blisters) : Cover blister with sterile gauze saturated 
with olive oil or some burn ointment; apply oil dressing until the wound 
is healed. 

(c) Third degree (destruction of tissue): Cover wound with a sterile 
dressing and call a physician. (Prepare sterile bandaging material; 
arrange facilities for sterilizing instruments with boiling water; in case 
of shock: caffeine sodio-benzoate or salicylate for hypodermic injection; 
normal saline solution.) 

2. From acids (hydrochloric, nitric, phosphoric, and sulfuric 
acids, and chlorine or bromine). Wash with large quantities of 
water, then with 5% sodium bicarbonate solution, and apply oil dress- 
ing. (In case of extensive and severe bums prepare materials for physi- 
cian as directed under 1, c.) 

Bums from hydrofluoric acid. Wash bum immediately in cold 
running water until the white coagulated appearance of the area has 
been replaced by redness, or for a period of at least 4 to 6 hours. Then 
apply a freshly prepared 20% suspension of magnesium oxide in glycerol. 
(Prepare a 10% magnesium sulfate solution; material for oil (Messing; 
facilities for the sterilization of instruments with boiling water.) 

3« From alkalies: Wash the injury with large quantities of water, 
and cover the wound with an oil dressing or bland ointment. (In case of 
extensive bums prepare materials for physician as directed under 1. c.) 



4. From phenols; Wash UberaUy with alcohol and then apply an 
oil dressing. (In case of extensive bums prepare materials for physician 

as directed under 1, c.) 

5 Bums of the eye should be flushed first with large quantities of 
water, and then in case of alkalies with 2% boric acid solution, and in 
case of acids with .3% sodium bicarbonate solution, ^ter which the eye 
should be covered with gauze moistened with olive oil. 

Treatment of Cuts 

Clean the wound mechanically using sterile forceps or sterile gauze 
and paint the area surrounding the injury with 3.o% tincture of iodine. 

If the cut is small, scrub with soap and water, cover with sterile gauze 
and bandage or adhesive tape. 

If the cut is severe and bleeding freely apply a ligature between the 
site of the injury and the heart in case the blood is red and the flow 
intermittent; if the blood is dark and the flow continuous, apply the 
ligature between the injury and the periphery. Cover the wound 
with sterile gauze until arrival of the physician. (Prepare sterile band- 
aging material, facilities for sterilizing instruments with boiling water; 
and in case of severe hemorrhage several liters of sterilized physiological 
saline solution (0.9% solution of sodium chloride in water) and caffeine 
sodio-benzoate for hypodermic injection.) 

Collapse 

Lay the patient flat on the floor and let him inhale dilute vapors of 
ammonia or smelling salts; stimulate the skin by rubbing with stiff 
brushes. Administer whiskey or coffee if patient is able to swallow. In 
case the respiration is shallow or arrested, start artificial respiration 
preferably with simultaneous administration of oxygen or oxygen-6% 
carbon dioxide mixture. (Prepare camphor oil, caffeine sodio-benzoate 
for hypodermic injection, sterilized physiological saline solution (0.9% 
solution of sodium chloride in water) and a cylinder of oxygen-6% 
carbon dioxide.) 

Treatment of Poisonings 

^ Call physician. If cause is known, follow immediately the directions 
^ven below. 

Acids. When taken orally, rinse the mouth with water then with 5% 
sodium bicarbonate; give milk and a suspension of 10 grams of 
magnesium oxide (magnesia) in 150 cc of water; or limewater and 
oil; or a thin flour paste. (Prepare sterilized physiological saline 



solution as directed under collapse, camphor oil and solution of 
caffeine sodio-benzoate. 

Alcohols. Give large quantities of warm water and if possible gastric 
lavage, emetics such as mustard water, and coffee. (Prepare caffeine 
sodio-benzoate, and oxygen-6% carbon dioxide mixture; stomach 
tube.) 

Aldehydes. Give a tumbler full of 0.2% ammonia solution followed 
witbin a few minutes by milk. (Prepare stomach tube, caffeine 
sodio-benzoate, physiological saline solution as directed above, 
and oxygen.) 

Alkaloids. Immediately give one or two tablespoonfuls of purified 
charcoal in suspension in a glass of water; then g^ve an emetic such 
as soap water. (Prepare caffeine sodio-benzoate, chloral hydrate, 
chloroform, and oxygen-6% carbon dioxide noixture.) 

Ammonia. Administer large quantities of water containing vinegar 
or lemon juice and later give olive oil. (Prepare materials as given 
above for acids for use of the physician upon his arrival.) If inhaled, 
transfer patient to fresh air and keep him at rest. 

Aniline. If taken by mouth, give large quantities of soap water, ad- 
minister oxygen freely, combined with artificial respiration if 
necessary, saline cathartics, give no alcohol or oils. If inhaled, transfer 
patient to fresh air, let him have absolute rest and let him inhale 
oxygen. (Prepare materials as given under acids. Keep oxygen or 
oxygen-6% carbon dioxide mixture ready.) 

Arsenic or Antimony. Give an emetic such as soap water and a 
cathartic such as epsom salts; do not rely upon- chemical antidoies. 
(Prepare stomach lube, physiological saline, and caffeine sodio- 
benzoate.) 

Arsine. Absolute rest; free administration of oxygen. (Prepare facili- 
ties for sterilizing instruments with boiling water, caffeine sodio- 
benzoate, and oxygen.) 

Barium salts. Give emetics such as soap water, and saline cathar- 
tics such as epsom or Glaubers salts. (Prepare stomach tube, and a 
25% magnesium sulfate solution for hypodermic injection.) 

Benzene. If taken by mouth, give emetics such as soap water or mus- 
tard water, cathartics, artificial respiration with simultaneous 
administration of oxygen, coffee. (Prepare stomach tube, caffeine 
sodio-benzoate, and oxygen.) If inhaled, transfer patient to fresh 
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air, prevent chilling, let him have ^solute rest, if necessary let 
him inhale oxygen until physician arrives. 

Carbolic acid. Give soap water as an emetic, large quantities of 
water, syrup of lime, or a solution of one part of potassium perman- 
ganate in 4000 parts of water. (Prepare stomach tube, caffeine 
soihO”benzoatc, oxygen.) 

Carbon monoxide. Ethylene, Acetylene, Dluminating gas. 
Transfer patient to fnesh air, prevent chilling, administer oxygen, 
if re.spiration is slow, irregular or intermittent, this should be com- 
bined with the administration of oxygen and artificial respiration 
in case the respiration has stopped. (Prepare caffeine sodio-ben- 
zoatc, oxygen.) 

Chlorine, Bromine. If taken orally, rinse mouth with 3% sodium 
bicarbonate and magnesium oxide in water; give milk and suspen- 
sion of 10 g. magnesium oxide in 150 cc of water, (Make prepara- 
tions for the arrival of physician as directed under acids.) If inhaled, 
follow the treatment as given under phosgene. 

Hydrocyanic acid. Cyanides. If taken orally, give a 1% solution of 
sodium thiosulfate or 0.025% solution of potassium permanganate 
alkalinized with sodium bicarbonate. Give an emetic such as 
mustard water or soap water and have patient inhale the contents 
of one pearl of amyl nitrite. Give artificial respiration with free 
adrnini.stration of oxygen. (Prepare calfeine sodio-benzoale, oxy- 
gen-6% carbon dioxide mixture, stomach tube, several liters of 
an aqueous 0.05% potassium permanganate solution.) If inhaled, 
start with inhalation of one pearl of amyl nitrite and artificial 
respiration with administration of oxygen. 

Hydrogen sulfide. Artificial respiration with simultaneous adminis- 
tration of oxygen. (Prepare oxygcn-6% carbon dioxide mixture.) 

Iodine. Give an emetic such as soap water; a 1% aqueous solution of 
sodium thiosulfate (Hypo) ; starch pa.ste ; milk. (Prepare stomach 
tube and several h'ters of an aqueous 1% sodium thiosulfate solution.) 

Lead compounds. Give large quantities of epsom salt. (Prepare 
stomach tube.) 

Mercury compounds. Immediately give three raw eggs in a quart 
of milk and an emetic such as soap water. (Prepare stomach tube, 
hydrogen peroxide, and an hypophosphite-peroxide mixture com- 
posed of 1 gram sodium hypophosphite, 5 cc hydrogen peroxide, 
and 10 cc of water for each 0.1 gram of mercuric chloride in the 
stomach of the patientj 



Morphine alkaloids. Give strong coffee, hot bath and artificial res- 
piration. (Prepare oxygen-6% carbon dioxide mixture, caffeine 
sodio-benzoate, 0.1% atropine sulfate solution for hypodermic use, 
stomach tube, and several liters of a 0.1% solution of potassium 
permanganate in water.) 

Nitric vapors. Absolute rest ! ! H „ even in moderate poisoning; in- 
halation of oxygen. (Prepare caffeine sodio-benzoate, facilities 
for sterilization of instruments with boiling water, and physio- 
logical saline solution as directed under collapse.) 

Nitro compounds. Give emetic such as mustard water, and saline 
cathartics; a»otd alcohol, fats and oil. (Prepare stomach tube, caffeine 
sodio-benzoate, and oxygen-6% carbon dioxide mixture.) 

Oxalic acid. Give emetic such as mustard water; syrup of lime, lime 
water; castor oil. (J’repare stomach tube;, sterile aqueous 3% solu- 
tion of calcium lactate or calcium gluconate in ampoules for intra- 
venous injection.) 

Permanganate. Give water; emetic such as mustard water; stardo 
paste. (Prepare stomach tube.) 

Phosgene. Ahsolufe rest ! ! ! , even in moderate cases; inhalation of 
oxygen. (Prepare caffeine sodio-benzoate, and facilities for sterili- 
zation of instruments with boiling water.) 

Phosphorus. Give 200 cc of a 0.2% aqueous solution of copper sulfate. 
Avoid fals and oik. (Prepare stomach tube, several liters of a 0.2% 
aqueous solution of copper sulfate, a 0.1% aqueous solution of 
potassium permanganate, liquid petrolatum.) 

Pyridine. Give large quantities of tea or coffee; artificial respiration. 
(Prepare stomach tube, cafleine sodio-benzoate, and oxygen.) 

Sodium fluoride. Roach powder insecticide. Give lime water or 
weak solutions (2%) of calcium chloride. (Prepare for gastric 
lavage, keep lime water ready and sterile 1% solution of calcium 
chloride for intravenous injection, or calcium gluconate for intra- 
muscular injection.) 

Silver compounds. Give large quantities of common salt or sodium 
chloride solution. (Prepare stomach tube.) 

Tin compounds. Give emetic such as soap water; milk of magnesia; 
oils. (Prepare stomach tube, caffeine sodio-benzoate.) 

Zinc compounds. Give emetic such as soap water, emd an egg in milk, 
(Prepare stomach tube, caffeine sodio-benzoate.) 



A TABLE OF COMMON 


Premred by CommUlees of the National Fire Protection 

Tentatively adopted 1928, adopted 1929, 




Usual Shipping 
Container 

Acetic Acid (Glacial) 
Glass carboys and 
barrels. , , 

bixpands on solidi- 
fication and may burst 
container unless kept 
at a temperature above 

16" C. (60.8° F.). 

Acetone 

Carboys, steel 
drums, tank cars. 


life Ilaoard 


May cause painful 
burns of skin. 


Toxicity of a com- 
paratively low order. 


Aluminum Dust 
Barrels or boxes. 


Aluminum Resinate 
Wooden barrels. 


Fire Fighting Phases 


Extinguishing agent, wa- 
ter. 


Lighter than water. 

(Sp. gr. 0.792) but soluble 
in it in all proportions. 
Water, particularly in the 
form of spray, is the best 
extinguisher. Carbon di 
oxide may also be used. 
Automatic sprinkler sys- 
tems or total-flooding car- 
bon dioxide systems may 
be employed for protection 
in storage rooms. 


Smother with sand, ash- 
es, or rock dust. Do not use 
water, which may cause ex- 
plosion. 


Ammonia (Anhydrous) 
Steel cylinders or 
9 teel tank cars. 


Irritant. An outstand- 
ing serious effect pro- 
duced by ammonia in 
concentrations of the 
order of by volume 
for duration of exposure 
of the order of ^ hour 
is blindness. A concen- 
tration of 0.03% of am- 
monia in air* for dura- 
tion of exposure of the 
order of to 1 hour, ac- 
cording to Lehmann, 
does not cause serious 
effects. 


Soluble in water. Hose 
streams comparatively ef- 
fective in removing the gas 
from the atmosphere. 



HAZARDOUS CHEMICALS 

AssocicUion and American Chemical Society. 

amended 1931, 1935, 1938, 1939, 1941, 1942. 

The requirements in the table on the storage of containers refer to chemicals in usual 
containers, and are not intended to apply to small bottles of chemicals such as are 
found in drug stores and chemical laboratories. 

Fire Hasard 


Dangerous in contact with chromic acid, so- 
dium peroxide or nitric acid; yields moderately 
flammable vapors above flash point 104° F. 


Storage 


Safeguard against mechani- 
cal injury* Isolate from oxidiz- 
ii^ materials as noted under 
Fire Hazard. 


A volatile liquid. Gives off vapors which 
form with air flammable and explosive mixtures. 
Flash point — 16°C. (3°F.). Explosive range 
2.55% to 12.8% (upward propagation). The 
ignition temperature is comparatively high, be- 
ing within the range 538° to 566° C. (1000° to 
1050° F.). The vapors are heavier than air 
(vapor density 2). Fire hazard slightly less than 
that of gasoline. 


Safegiiard containers against 
mechaniccd injury. Only elec- 
trical eqiUpment of the explo- 
sion-proof type, Group D 
classification, permitted in at- 
mospheres containing acetone 
vapor in flammable propor- 
tions. 


Forms flammable and explosive mixtures with 
air. 


Keep in dry place. In case 
of fire do not use water; it may 
cause an explosion. 


Combustible. 


Storage should be ventilated 
and saieguarded as for oil 
storage building. 


^ Gas density 0.60 (air = 1). Not flammable in 
air except in comparatively high concentration, 
which is seldom encountered under practical con- 
ditions, the low limit of the flammable or ex- 
plosive range being about 15% to 16% and the 
upper limit about 25% to 26% by volume (hori- 
zontal propagation). The presence of oil will in- 
crease the fire hazard. Ammonia aqua does not 
bum. 


S^eguard against mechani- 
cal injury and excessive heat- 
ing of cylinders or tanks. 
Fire-resistive storage recom- 
mended. In combustible build- 
ings or if near combustibles, 
sprinklered storage recom- 
mended. Isolate from other 
chemicals, particularly chlo- 
rine, bromine, iodine and min- 
eral acids. 



A TABLE OF COMMON 


UkuhI Shipping 

< Container 


Life Haaard 


Fire Fighting Phaaea 


Ammonium Perchlorate 
Wooden barrels or 
kep^s and j^Iass bottles. 


Antimony Pcntasulfide; (Golden Antimony Sulfide) SbjSs 


Fiber drums or tins. 

Used in manufac- 
ture of matches, am- 
munition and fire 
works, and of certain 
rubber coinj)Ounds. 


(iaseous products of 
(tornbustion contain sul- 
fur dioxide and arc ir- 
ritating and corrosive. 


Practically insoluble in 
water. Use water. 


Barium C Chlorate 

Wooden lioxes, bar- See potassium chlorate, 

rels or kegs. 


Barium Nitrate 

WfMiden boxes; bar- Soluble in water. Poi- See sodium nitrate, 

rels. sonous when taken in- 

ternally. 


Barium Peroxide 
Tightly closed metal 
containers pa<',k(^d in 
wood(‘n boxes or bar- 
rels; or in Inilk in metal 
barrels or drums. 


Smother with sand, ash- 
es, or rock dust. Do not 
use water. 


Benzoyl Peroxide (Dry granular or powdered wet) 
Dry granular rna- Dust irritating to eyes 

terial in individual one- and lungs. Use goggles 

pound containers in- and dust respirator in 
side wooden boxes; dusty atmospheres, 
finely powdered ma- 
terial shipped wet 
(30% water by weight) 
in glass containers 
placed inside tightly 
sealed metal contain- 
ers in woodfTi boxes or 
in aluminum drums. 


W a ter, carbon d ioxidf', 
foam, sand, soda ash, or 
rock dust may be used as 
extinguishing agents. 


®'£w Chiorid. „r 


Air-tight tin con- 
tainers, wooden bar- 
rels, and steel drums. 

Encountered in pa- 
per, textile, disinfect- 
ant and alkali indus- 
tries; also where water 
purification processes 
are employed. 


Corrosive. Irritating 
to skin, eyes, and lungs. 
See chlorine. 


Fires where the com- 
pound is present may be 
fought with water, prefer- 
ably spray. Protect eyes 
and skin, using gas mask of 
a type approved by Bureau 
of Mines. 



HAZARDOUS CHEMICALS 


Fire Hazar<l 


Storage 


Oxidizing material. May explode in a fire. Safeguard against mechani- 

Hazard classes with potassium chlorate. cal injury. Isolate from mineral 

acids, also from combustibles. 


Combustible. Readily ignited by a small 
flame. Hazardous in contact with oxidizing ma- 
terial. Yields flammable hydrogen sulfide on 
contact with mineral acid. 


Srfeguard against mechani- 
cal injury. Isolate from acids, 
chlorates, nitrates, and other 
oxidizing agents. 


Oxidizing material. Hazard classes with po- Isolate, 

tassium chlorate. 


Oxidizing material. Hazard in class with so- 
dium nitrate. 


Do not store with com- 
bustible materials. 


Oxidizing material. Hazard in class with so- 
dium peroxide. 


Do not store with combusts 
ble materials. 


Highly flammable in the dry state. Strong 
supporter of combustion. Do not subject dry 
material to heat of friction or grinding. 

Not miscible with water. 


Store in a cool ventilated 
place. Powder should be stored 
with not less than 30% 
water by weight. Keep away 
from all sources of heat and 
separate from all combustible 
materials and acids. 


Not combustible but evolves chlorine and at 
higher temperatures oxygen. With acids or 
moisture evolves chlorine freely at ordinary 
temperatures. See chlorine. 


Store in cool, dry, well venti- 
lated place away from com- 
bustibles. See chlorine. Rup- 
ture of drums containing 
bleaching powder, particularly 
if the chlorine content is high, 
may result from exposure to 
heat. 
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A TABLE OF COMMON 

Umial Shlppln® 

Container 

life Haxard 

Fire Fighting Phaace 

Borneol 

Barrels, kegs, boxes 
and tins. 


See camphor. 

Bromine 

Glass bottles; carth- 

^°liotllcs should be 
surrounded by incom- 
bustible packing. 

Corrosive; at ordinary 
temperatures gives off 
poisonous suffocating 
vapors. 


Bronze Dust 

Barrels or boxes. 


Smother with sand or 

ashes. 

Butane 

Steel cylinders. 



Calcium Carbide 

Iron drums and tin 
cans. 

Serious under fire con- 
ditions. 

Smother with sand or 
ashes. Do not use water. 

Calcium Oxide; Quick Lime 

Wooden barrels and 
bags. 


(.^umphene 

Tins. 


Smother with sand or 
ashes. Avoid water. 

Camphor 

Tins and wooden 
kegs. 


Smother with sand or 
ashes. Chemical streams. 
Avoid water. 

Carbolic Acid — See Phenol, 


Carbon Disulfide 

Small glass, earth- 
enware, or metal con- 
tainers packed in out- 
side barrels or boxes 
(See 1, C. C. Regula- 
tions). Steel drums, 
steel tank cars. 

Carbon disulfide 
should never be trans- 
ferred by means of air. 
Use inert gas, water, 
or pump. Use a wood 
measuring stick for 

Toxic. 3200 to 3850 
parts of vapor per mil- 
lion (0.32 to 0.385% by 
volume) may cause dan- 
gerous illness in to 1 
bour. Direct contact 
with the skin should be 
avoided. Products of 
combustion contain sul- 
fur dioxide, which in 
concentrations of 0.2% 
by volume in air may 
cause serious injury in 

Heavier than water (Sp. 
gr. 1.29) and sparingly sol- 
uble in it. Use sand, carbon 
dioxide, or other inert gas as 
extinguishing agents. Cool- 
ing and blanketing action of 
water may be utilized in 
case of fires in metal con- 
tainers or tanks. Total- 
flooding carbon dioxide sys- 
tems may be employed lor 
protection in storage rooms. 
Foam not effective. Do not 



HAZARDOUS CHEMICALS 


Fir« Haxard 


Storage 


Combustible. Hazard similar to camphor. 


Store in well-ventilated com- 
partment or building. 


Causes oxidizing effect, resulting in heating Isolate; safeguard against 

and may cause fire when in contact with organic mechanical injury, 

material. 


When aluminum is present forms flammable Bronze dust free from alumi- 

and explosive mixtures with air. Composition num not considered dangerous, 
usually free from aluminum. 


Flammable gas under pressure. Classes with 
gasoline vajx^r in fire hazard. 


Safeguard against mechan- 
ical injury. Keep cool. 


Gives off acetylene gas on contact with water 
or moisture. 


Store in dry, well-ventilat- 
ed place in accordance with 
N.F.P.A. Standards. 


Heats upon contact with water or moisture Isolate; store in dry place 

and may cause ignition of organic material. away from water or moisture. 
Swells wlien moist and may burst container. 


When heated gives off flammable vapors. 
Classes with turpentine. 


Isolate; keep in unheated 
compartment away from fire 
or heat. 


Flammable; gives off flammable vapors when Detach from other storage, 

heated which may form explosive mixture with Keep in well-ventilated room 
air. Flash point 180® F. remote from fire. 


A highly volatile liquid with an offensive odor, 
giving off even at comparatively low tempera- 
tures vapors which form with air flammable and 
explosive mixtures. Flash point -“30°C. (—22® 
F.). Flammable range 1% to 50% (upward 
propagation). The ignition temperature is dan- 
gerou^y low, being about 100® to 106® C. (212® 
to 223® F.). It is endothermic, and the vapor may 
be imited by a heavy blow. The vapors are heav- 
ier than air (va^r density 2.62), and may travel 
^ a considerable distance to a source of ignition and 
; flash back. More hazardous than gasoline. 


Isolate and safe-guard con- 
tainers against mechanical in- 

i 'ury and metallic blows, and 
:eep in unheated compart- 
ment away from sunlight and 
any source of ignition, includ- 
ing electric lighting fixtures 
and other electrical equipment. 

Storage tanks should be con- 
structed over concrete basins 
containing water, and the car- 
bon disumde kept blanketed 
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A TABLE OF COMMON 

Usual Shipping 
C^ontainer 

Life Hazard 

Fire Fighting Phaaea 

CarlKiii Disulfide (Continued) 
measiurin^ contents of hour or less. Often 

storage; tanks or tank poisonous carbon mon- 

cars. Tank cars when oxide is present in the 

being loaded or uii- products of combustion, 

loaded should be well 
grounded. Do not dis- 
riose of carbon disul- 
fide by pouring it on 
the ground. I’rovide a 
safe place for burning 
it. 

use carbon tetrachloride. 
Use of gas masks or oxygen 
helmets of the type ap- 
proved for the purpose by 
U. S. Bureau of Mines rec- 
ommended. 

Charcoal (Wood) 

Boxes, barrels, bags, 
or bulk. 

There is danger from 
carbon monoxide poi- 
soning during burning 
unless adequate ventila- 
tion is provided. 

Use water, completely 
extinguishing the fire, after 
which the storage pile 
should be moved. 

Chinese Wax 

Burlap bags and 
wooden barrtils. 

Chlorine 

Steel cylinders and 
tank cars. 

Corrosive. Irritating 
to eyes and mucous 
membrane. 

Toxic. 0.004% to 
0.006% by volume in air 
causes dangerous illness 
in to 1 hour. 

Use gas masks on enter- 
ing atmospheres containing 
chlorine gas. If, however, 
concentration is high, or 
there is doubt as to the de- 
gree of concentration, use 
oxygen helmet of a type ap- 
proved for such use by U. S. 
Bureau of Mines. 

Chromium Trioxidc or 

Acid”) 

Iron drums and glass 
bottles. 

It is used in chro- 
mium plating, in elec- 
tric batteries, and in 
photography. 

Chromium Anhydride CrOs (often called ‘‘Chromic 

Irritating to skin. Poi- 
sonous. 

Use water, completely 
extinguishing the fire, after 
which the storage pile 
should be removed. 

Cobaltous Nitrate 
Wooden barrels. 



Colophony; Rosin 
Barrels. 



Copper Nitrate 

Wooden barrels and 

Poisonous when taken 
internally. Soluble in 
water. 




HAZARDOUS CHEMICALS 


Fire Hazard 


Storage 


with water or inert gas at all 
times. 


Spontaneously ignitablc when freshly calcined 
and exposed to air, or when wet; hazardous when 
freshly ground and tightly packed. 


Isolate; prevent dust accu- 
mulations; ventilate well; make 
daily inspections. 


Combustible. 


Detach from other storage. 


Is not combustible in air but reacts chemically 
with many common substances and may cause 
fire or explosion when in contact with them. See 
remarks under “Storage.** 

Dangero\is to neutralize chlorine in a room 
with ammonia. 


Isolate from turpentine, 
ether, ammonia gas, illuminat- 
ing gas, liydrocarbons, hydro- 
gen, and finely divided metals. 
Safeguard against mechanical 
injury of containers. 


Oxidizing material; will ignite on contact with Isolate, 
acetic acid and alcohol. Chars organic material 
such as wood, sawdust, paper, or cotton, and may 
cause ignition. Combustible material in presence 
of chromium trioxide when ignited burns with 
great intensity. May cause explosion in lire. 

Oxidizing material. Classes with sodium See sodium nitrate, 

nitrate. 


Combustible; gives off flammable vapors when 
heated. 


Ventilate storage; avoid 
dust; keep away from fire 
or heat. 


Oxidizing material. Hazard classes with so- 
dium nitrate. 


S^eguard against mechani- 
cal injury; isolate. See sodium 
nitrate. 



llguAl Shipping 

Conlainrr 

Cyclopropane 
Steel cylinders. 


Didyinium Ni irate 

Wooden kegs. 


Dloxanc 

Glass bottles, metal 
cans, and metal drums. 


Ethyl Ether 

Glass bottles or tin 
cans in boxes, steel 
drums. 


Ethylene 
Steel cylinders- 


Life Haaard 


Anaesthetic. 


Irritant and toxic in 
liigh concentrations. 


Anaesthetic. 

See National Board of 
Fire Underwriters’ Rec- 
ommended Safeguards 
for the Installation and 
Operation of Anaestheti- 
cal Apparatus Employ- 
ing Combustible Anaes- 
thetics. 


Anaesthetic. 


A TABLE OF COMMON 

Firo Fighting PhaseA 


Use water to cool cylin- 
ders not on fire. If gas is 
burning at valves or safety 
releases, usually the best 
course to follow is not to 
disturb or atten^t to ex- 
tinguish flame. To do so 
will cause the release of un- 
burned gas and quickly 
create highly dangerous ex- 
plosive atmospheres. If cyl- 
inder is mounted on an 
anaesthetic machine or 
truck, it may be possible to 
move it to a safe place. 
Carlx)n dioxide or carbon 
tetrachloride are best ex- 
tinguishing agents. 


Water best extinguishing 
agent. 

Slightly heavier than and 
completely soluble in water 
(Sp. gr. 1.03;. 


Ligliter than water. (Sp. 
gr. 0.7135.) Soluble in about 
ten times its own volume of 
water. Water may be util- 
ized only to cool metal con- 
tainers. Best extinguishing 
agents are carbon dioxide 
and sand, also carbon tetra- 
chloride in case of fires in- 
volving limited amounts of 
ether. ToUd-flooding car- 
bon dioxide systems may be 
employed for protection in 
storage rooms. 


Use water to cool cylin- 
ders not on fire. If gas is 
burning at valves or safety 
releases, usually the best 
course to follow is not to 
disturb or atten^t to ex- 
tinguish name. To do^so 



HAZARDOUS CHEMICALS 


Fir« Hasard 


Storage 


Highly flammable gas. Forms flammable and 
explosive mixtures with air or oxygen. Explosive 
range 2.40% to 10.4% (upward propagation). 

Only electrical equipment of the explosion- 
proof type, Group C classification tentative 
pending nirther tests, permitted in atmospheres 
containing cyclopropane in flammable propor- 
tions. 


Isolate from oxygen cylin- 
ders and store in a cool, well 
ventilated storeroom. 


Oxidizing material. Classes with sodium ni- Isolate. See sodium nitrate, 
trate. 


Moderately volatile flammable liquid. Flash Isolate and safeguard against 

point 54® F. Explosive range 1.97% to 22.25% mechanical injury. 

(upward propagation). Va{)ors are heavier than 
air (vapor density 3.03). Capable of forming 
peroxides imder certain conditions, and there 
may be danger of explosion if redistilled, unless 
cert6un precautions are taken. 


A highly volatile liquid, giving off even at com- 
paratively low temperatures vapors which form 
with air or oxygen flammable and explosive mix- 
tures. Explosive range 1,85% to 36.5% (upward 
propagation). The ignition temperature is com- 
paratively low, being approximately 180® C. 
(356® F.). Spontaneously explosive peroxides 
sometimes form on long standing or ex{>osurc in 
bottles to sunlight. The vapors are heavier than 
air (vapor density 2.6) and may travel a consid- 
erable distance to a source of ignition and flash 
back. More hazardous than gasoline. 


Safegu^d containers against 
mechanical injury. Isolate and 
keep in unheated compartment 
away from sunlight and any 
source of ignition. Only elec- 
trical equipment of the explo- 
sion-proof type, Group C clas- 
sification, permitted in atmos- 
pheres conteuning ether vapor 
in flammable proportions. 


Highly flammable gas. Forms flammable and 
explosive mixtures with air or oxygen. Explosive 
range 2.75% to 28.6% (upward propagation). 
Ignition temperature about 450° C. (842® F.)* 
Sughtly lighter than air (density 0.97). The gas 
is siKintaneously explosive in sunlight with 
chlorine. 


Isolate from oxygen cylin- 
ders and store in a cool, well 
ventilated storeroom. 



A TABLE OF COMMON 


Usual Shippiitg 

Clontainer 

Life Haaard 

Fire Fightini^ Phaaea 

Ethylene (Continued) 


will cause the release of un- 
burned gas and quickly 


create highly dangerous ex- 
plosive atmospheres. If cyl- 
inder is mounted on an an- 
aesthetic machine or truck, 
it may be possible to move 
it to a safe place. In a closed 
storeroom carbon dioxide or 
carbon tetrachloride are 
best extinguishing agents. 

Ferric Nitrate 

Wood€3n barrels. 

Formic Acid 

Barrels and carboys. Corrosive; has caustic 

effect on the skin. 

Fulminate of Mercury 
Fulminate of Silver 
Hydrochloric Acid (Muriatic Acid) 

Tank cars (rubber- Aqueous solution is Use water or chemically 

lined), carboys, and corrosive, irritating, and basic substances such as 

glass lx)ttles. poisonous. Fumes are soda ash or slaked lime, 

corrosive and irritating 
to mucous membranes. 


Hydrocyanic Acid (Prussic Acid) 


Cylinders, or when 
completely absorbed in 
inert material in metal 
cans with outside 
wooden boxes. 


Hydrofluoric Acid (HF) 
Aqueous solution in 
lead carboys and wax 
CM* gutta percha bot- 
tles. 


Poisonous. Few 
breaths may cause un- 
consciousness and death. 
Avoid contact with the 
skin. 


Acid and its vapors 
highly toxic and irritat- 
ing to skin, eyes and 
respiratory tract. Fumes 
produced by contact 
with ammonia and many 
metals poisonous. May 
be neutralized with 


The gas is slightly lighter 
than air. Soluble in water. 
Water is the best extin- 
guisher. When entering 
premises where used or 
stored during a fire, use oxy- 
gen helmet or gas mask 
equipped with canister of a 
type approved by the Bu- 
reau of Mines for hydro- 
cyanic acid. 


Use water in case of fires 
involving hydrofluoric acid. 
Use oxygen helmet of a type 
approved for such use by 
the U. S. Bureau of Mines 
on entering atmospheres 
knovm to contain hydro- 
fluoric acid vaiKjrs, 



HAZARDOUS CHEMICALS 


Fire Hazard Storage 


Only electrical equipment of the explosion- 
proof type, Group C classification, i>ermitted in 
atmospheres containing ethylene in flammable 
pToportions. 


Oxidizing material. 


Isolate. Safeguard againal 
mechanical injury. 


Flammable; gives off flammable vapors which 
may form cx[>losive mixtures with air. 


Safeguard against mechani- S 
cal injury* f 


High explosive. 


Explosive restrictions. 


High explosive. 


Explosive restrictions. 


Not combustible (in air) but if allowed to 
come in contact with common metals hydrogen 
is evolved, which may form explosive mixtures 
with air. 


Safeguard containers against 
mechanical injury. Keep away 
from oxidizing agents, particu- 
larly nitric acid and chlorates* 
Avoid contact by leakage of 
otherwise with all common, 
metals. 


Forms flammable and explosive mixtures with 
air. Explosive range 6 % to about 40% by vol- 
ume (horizontal propagation). 

Concentrations of the gas ordinarily employed 
for fumigation (1 % or less) are considerably be- 
low the lower limit of flammability (6% by vol- 
ume). Some methods of fumigation, however, 
are employed which temt)orarily yield flammable 
mixtures even though the final concentration is 
low. 


Isolate. Keep away from 
any source of heat. Safeguard 
containers against mechanical 
injury. 


Colorless, volatile liquid. Not combustible but 
reacts with glass and most substances, platinum 
being an exception. Aqueous solution also at- 
tacks glass and several metals. 


Isolate. Ventilate. Safeguard 
against mechanical injury. 

Encountered in glass works 
and chemical laboratories. 
Used to remove sand from 
castings and in the manufac- 
ture of filter paper. Vapors 
have been known to cause set- 



A TABLE OF COMMON 


IJauul Shipping Fir« Fighting Phases 

<>»ntainer nawru 

Hydrofluoric Acid (IIF) {Continiied) 

chalk. Bicarl>onate of 
soda solution may be 
immediately applied to 
burns as first-aid and 
used as gargle. 

Hydrofliiosilicic Acid 

L<jad carboys, hard Corrosive, 

rubber or parafiin bot- 
tles. 

Hydrogen Peroxide (27.5 per cent by weight) 

Glass carboys, alii- Prolonged exposure to Use water, 

minum drums, alurni- vapor irritating to eyes 

num tank (;ars (all con- and lungs. Causes skin 

tainers must be vent- irritation, 
ed). Use goggles to pro- 

tect eyes from splash. 

Hydrogen Sulfide (Sulfuretled Hydrogen) 

Steel cylinders. Toxic. 0.05 to 0.07 per 

cent by volume in air 
causes dangerous illness 
in 1^0 1 Should be 
used under hoods in 
chemical laboratories to 
avoid danger of breath- 
ing dangerous concen- 
trations. 

Lead Nitrate 

Wooden barrels. Poisonous. 

Lime (un.slaked) — 

See Calcium Oxide, 

Magnesium 

Shavings or powder Serious under fire con- Smother with an excess 
in tightly closed metal di lions. Danger of explo- of dry graphite. Dry sand 

or metal-lined contain- sion and from Hying par- may be used on small fires, 

crs. ^ tides. Do not attempt to Not advisable to use sand 

Ingots and bars in smother unless at a safe around machinery. Do not 

ordinary boxes. distance, or else pro tec- use water, foam, carbon 

tion is provided for eyes tetrachloride, or carbon di- 

and face. oxide. 

Magnesium Alloys (high percentage of magnesium) 

Protect eyes and skin Smother with an excess 
from fiymg particles in of dry graphite. Dry sand 
case of fire. may be used on small fires. 

Not advisable to use sand 
around machinery. Do not 
use water, foam, carbon 
tetrachloride, or carbon di- 
oxide. 


Use gas masks in entering 
atmospheres containing hy- 
drogen ciilfide. If, however, 
concentration is high, use 
oxygen helmet of a type ap- 
proved for such use by 
U. S. Bureau of Mines. 



HAZARDOUS CHEMICALS 


Fire Hazard 


Storage 


ious corrosion of sprinkler pip- 
ing and heads. 


None. 


Safeguard against mechan- 
ical injury. 


O^jidizing licpiid. May cause ignition of com- 
bustible material if left standing in contact with 
it. 

May decompose violently if contaminated 
with iron, copper, chromium, and most metals 
or their salts. 


Store in a cool place in ven- 
tilated c^tainers remote from 
combustible material and cata- 
lytic metals such as iron, cop- 
per, chromium. 


Flammable gas. Forms flammable and explo- 
sive mixture with air or oxygen. Explosive range 
in air (upward propagation) 4.3 (low limit) to 46. 
Heavier than air. Specific gravity 1.19 (air == 1). 
Ignition temperature 346®-379® C. (655°-714® F.) 


Store in ventilated place 5^! 
away from fuming nitric acid 
and oxidizing materials. ';j 
Encountered in chemical *! 
laboratories, metallurgical and ) 
smelting works, gas works, 
sewers. , j 


Oxidizing material. Classes with sodium ni- 
trate- 


Isolate; safeguard against 1 1 
mechanical injury. ! | 


Combustible, particularly in the form of pow- 
der, shavings, or thin sheets. When powder is dis- 
seminated in the air, explodes by spark. In finely 
divided form liberates hydrogen in contact with 
water. In massive form (ingots or blocks) com- 
paratively difficult to ignite. 


Store remote from water or 
moisture, oxidizing materials, 
chlorine, bromine, iodine, 
acids, and alkalies. 


^ In compact or bulk form (castings, plates, etc.) 
difficult to ignite. Readily combustible in form of 
dust, turnings,^ and hazardous in such form with 
chlorine, bromine, iodine, oxidizing agents, acids, 
and alkalies. 

lOfeW 


Store dust, shavings, and 
turnings in metal containers in 
detached building or fire-resis- 
tive room. 

Detailed safety precautions 
for handling are usually sup- 
plied by manufacturers of 
magnesium alloys. 



A TABLE OF COMMON 


Umiol Shipping 
Container 

Magnesium Nitrate 
Wooden boxes. 


Life Haasard Fir© Fighting Phases 

See sodium nitrate. 


Muriatic Acid See 
Hydrochloric Acid, 

Naphthalene 

Tins, barrels, and 
burlap bags. 


Nickel Nitrate 
Wooden kegs. 


Nitric Acid 

Carboys and glass 
botUes. 


Irritant. Slight nar- 
cotic effect on the skin. 
The hot va^rs products 
itching, pain, and ec- 
zema. 


Poisonous when taken 
internally. 


Corrosive: causes se- 
vere burns by contact; 
deadly if inhaled. 


Water is the best ex- 
tinguishing agent. 

Foam or water applied to 
molten naphthalene at tem- 
peratures over 230° F. will 
cause foaming. ^ 


Nitraniline or Nitro Aniline 
Wooden kegs. Poisonous. 


Nitrochloro-Benzene 

WfKjden kegs. 


Serious under fire con- 
ditions. 


Phenol 


Poisonous. 


Phosphorus, Red 

Hermetically sealed 
tin cans inside of 
wooden boxes. 


Yields toxic fumes 
when burning. 


Phosphorus, White, (or 
Under water usually 
in hermetically sealed 
cans enclosed in other 
hermetically sealed 
cans with outside 
wooden boxes, or in 
drums or tank cars. 


Yellow) 

Poisonous. Serious un- 
der fire conditions. 
Yields highly toxic 
mmes when burning. 
Contact of phosphorus 
with the skin causes se- 
vere burns. 


Flood with water, ancf 
when fire is extinguished 
cover with wet sand or dirt. 
Under certain conditions at 
high tempciratures reverts 
to while phosphorus. 


Deluge with water until 
fare is extin^ished and 
phosphorus sciidified; then 
cover with wet sand cm* dirt. 



HAZARDOUS CHEMICALS 


Fira Hazard 


Storage 


Oxidizing material. Classes with sodium ni- 
trate. 


See sodium nitrate. 


Gives off flammable vapors when heated. 
Flash point 176° F. Naphthalene dust forms ex- 
plosive mixtures with air. Ignition temperature 
559° C. (1038° F.). 


Isolate; keep away from firel 
or heat. | 


Oxidizing material. Classes with sodium ni- 
trate. 


May cause ignition when in contact with com- 
bustible materials; corrodes iron or steel; may 
cause explosion when in contact with hydrogen 
sulfide and certain other chemicals. 


Safeguard against mechan-! 
ical injury. 

Safeguard against mechan- 
ical injury of containers; isolate 
from turpentine, combustible 
materials, carbides, metallic 
powders, fulminates, picrates 
or chlorates. 


In presence of moisture causiis nitration of or- Store in dry place; safeguard 
^anic materials and may result in spontaneous against mechanical injury. 

Ignition. 


Gives off flammable vapors when heated, 
which may form explosive mixtures with air. 


Isolate, preferably in the 
open; if inside should be in un- 
heated compartment or build-v | 
ing. I 


When heated yields flammable vapors. Flash 
point 172.1° F. 


Soluble in water. Never store 
with or above food products. 


Flammable. Explosive when mixed with oxi- 
dizing materials. 

Not as dangerous to handle as white phos- 
phorus, and when afire, more readily extin- 
guished. 


Isolate from other chemicals; 
safeguard against mechanical 
injury of container. 


Highly flammable. Explosive in contact with 
oxidizing material. Ignites spontaneously on con- 
tact with air. 


Isolate from chemicals. Store 
large quantities under water 
in underground iron or con- 
crete tanks. 





A TABLE OF COMMON 

Usual Shipping 
Container 

Life Hazard 

Fire Fighting Phaaea 

Phosphorus Sesquisulfide^ P2S6 

Wooden boxes, iron Fumes in fire toxic, 

drums, gloss bottles. 


Picric Acid 

Wooden kegs, boxes, 
bottles. 

Classes with high ex- 
plosives in respect to 
life hazard. 


Potassium (Metallic Potassium) 

Hermetically scaled Strong caustic reac- 

steel drums, tin cans, tion. Dangerous, 

and tank cars. 

Smother with an excess 
of dry graphite or dry sand. 

Do not use water. 

It is difficult to extinguish 
fires in large quantities cS, 
piotassium. 

Potassium Chlorate 

Wooden barrels or 
kegs. 

Potassium Cyanide 

Tightly closed glass, 
earthenware, or metal 
containers; wooden 
boxes with inside metal 
containers, or with her- 
metically-sealed metal 
lining; metal barrels or 
drums. 

Dangerous under fire 
conditions. 

Highly poisonous 
when taken internally. 
Evolves hydrocyanic acid 
gas (poisonous) on con- 
tact with acids or mois* 
ture. 

Water is the best ex- 
tinguishing agent. 

Potassium Hydroxide 

Wooden barrels, 
glass bottles. 



Potassium Nitrate 

Bags, tins and glass 
bottles. 


See sodium nitrate. 

Potassium Perchlorate 
Paper-lined metal 
containers. 


Use water to prevent the 
spread of fire. 

Potassium Permanganate 

Tins. 




HAZARDOUS CHEMICALS 


Fire Haxard 

Storace 

Highly ilammable. Ignites by friction. 

Isolate from chemicals. Safe- 
guard container against shock. 

Flammable, explosive. Oxidizing material. 

Isolate or store under water, I 
keep away from other material, : 
including metals, with which it ' 
forms sensitive and explosive 
picrates. 

Oxidizes rapidly on exposure to atmosphere, ig- 
niting spontaneously if warm enough. 

Water is decomposed suddenly by contact with 
potassium, sufficient heat being generated to ig- 
nite spontfiuieously the evolved hydrogen (in the 
presence of air). Its reaction with water is more 
violent than that of sodium. 

l)o not tier if it can be 
avoided. Keep away from 
water, avoiding sprinkler sys- 
tems. Safeguard against me- 
chanical injury of containers. 

Oxidizing material; explosive when in contact 
with combustible material. 

Isolate from combustible 
material, acids, and sulfur. 

Cyanides not flammable but evolve hydro- 
cyanic acid (see) on contact with acids or mois- 
ture. 

Isolate. Safeguard contain- 
ers against mechanical injury. 

Generates heat on contact with water. Classes 
with calcium oxide (lime) in hazard. 

Store in dry place; keep re- 
mote from water or moisture. 

In contact with organic materials causes vio- 
lent combustion on ignition. Classes with sodium 
nitrate. 

Store in dry place, prevent 
contact with organic material. 

Oxidizing material. Combustible in contact 
with o^anic materials. More stable than chlo- 
rates. Explosive in contact vdth concentrated 
sulfuric acid. 

Store in dry place away 
from acids and combustible 
material. 

Oxidizing material. Explosive when treated 
with sulfuric acid, and in contact with alcohol, 
ether, flammable gases, and combustible ma- 
terials. 

Isolate from other chemicals, 
especially those noted under 
fire hazard. 



A TABLE OF COMMON 


Usual Shipping 
Container 

Potas8ium Peroxide 
Tins and steel 
drums. 


life Hazard 


Strong caustic reac- 
tion and dangerous un- 
der fire conditions. 
Avoid breathing dust in 
handling, and wear gog- 
gles to protect eyes. 


Fire Fighting Phaaea 


Smother with dry sand, 
soda asl\, or rock dust. Do 
not use water. 


Potassium Persulfate 
Glass bottles and 
stone jars. 


Potassium Sulfide 
Iron drums, cans, 
glass bottles. 


Salicylic Acid 

Bottles, cartons, 
kegs and barrels. 


Yields irritating and 
corrosive gases when 
burning. 


Used in manufacture 
of aspirin, salol, and 
methyl salicylate; also 
in manufacture of azo 
dyes. Preservative. 
There have been explo- 
sions in sublimation 
chambers. 


Saltpeter — See Po« 
tassium Nitrate, 


Slightly soluble in water. 
Extinguish with water or 
smother with carbon di- 
oxide or sand. 


Silver Nitrate 

Amber or black glass Corrosive and poison- 
bottles. ous. 


Soda, Caustic — See 
Sodium Hydroxide, 


Sodium 

Hermetically sealed 
steel drums, tin cans, 
and tank cars. 


^ Strong caustic reac- 
tion. Dangerous. 


Smother with an excess 
of dry graphite or dry sand. 

Do not use water. 

It is difficult to extinguish 
fires in large quantities of 
sodium. 


See potassium chlorate. 


. ^luble in water. Wato- 
IS best extinguishing agenk 


Sodium Chlorate 

Wooden barrels, 
glass bottles. 


See 

rate. 


potassium chlo- 


Sodium Chlorite (NaClOa) 

^ Wooden boxes with Poisonous whpn tnlron 
inside containers which internally. Dangerous 



HAZARDOUS CHEMICALS 


Fire Hazard 


Storage 


Does not burn or explode per se but mixtures Store remote from organic L 
of potassium peroxide and combustible sub- substances and water. Do not | 
stances are explosive and ignite easily even by expose to sprinkler systems, 
friction or on contact with a small amount of 
water. 

Reacts vigorously with water and in large 
quantities this reaction may be explosive. 


Oxidizing material. May cause explosion in a 
fire. 


Keep dry; safeguard against 
mechanical injury of contain- 


Moderately flammable, yields flammable hy- Safeguard against raechan- 
drogen sulfide on contact with mineral acids and ical injury of containers, 
sulfur dioxide when burning. 


Combustible solid. Flash point 157® C. Store in dry place* 
(315® F.). Ignition temperature 545® G. 

(1013° F-). Salicylic dust forms explosive mix- 
tures with air. 


Oxidizing materiaL 


Store in dark place; keep 
cool and away from combusti- 
ble material. 


Water is suddenly decomposed by contact with 
sodium with the evolution of hydrogen, which 
may ignite spontaneously (in the presence of air). 
Classens with potassium in respect to fire hazard 
but its reaction with water is less violent than 
that of potassium. 


Do not tier if it can be 
avoided. Keep away from 
water, avoiding sprinkler sys- 
tems. Safeguard against me- 
chanical injury of containers* 


Oxidizing material. Classes with potassium See potassium chlorate, 
chlorate. See potassium chlorate. 


Strong oxidizing material. Decomposes with 
«»volution of heat at about 175° C. (347° F.). Ex- 


Isolate from combustible 
material, sulfur, and acids 



A TABLE OF COMMON 


Usual Shipping 

Ck*nlain<‘r 


Ufa Hazard 


Sodium Chlorite (NaClOj) (Continued) 

capacity, or metal not tiles and paper. 

over 5 Jb. capacity 

each. 


Sodium Cyanide — 
See Potassium Cya- 
nide, 


Sodium Ilydrosiilfitc 
Wooden l)arre*Is, 
kegs, or b<^xes with in- 
side glass Ixittlcs of ca- 
pacity not exceeding 5 
lb. each, or metal con- 
tainers. 

Sodium Hydroxide 
Iron drums. 


Bleaching agent for 
removing dyes. 


Fir© Fighting Phase© 


Smother with sand or 
foam. 


Sodium Nitrate 
Bags, tins and glass 
bottles. 


Sodium Perchlorate 
Paper-lined metal 
containers. 


Most fires in v'olving so- 
dium nitrate can safely be 
fought with water in the 
early stages; at such times 
it should be Hooded with 
water. When large quanti- 
ties are involved in the fire, 
the sodium nitrate may fuse 
or melt, in which condition 
application of water may 
result in extensive scat- 
tering of the molten ma- 
terial, and, tljerefore, care 
should be taken in apply- 
ing water to the material 
after fire has been burning 
for some time. 


See potassium perchlo- 
rate. 


Sodium Peroxide — 

See Potassium Per- 
oxide, 

Sodium Sulfide 

Iron drums and bot- 
tles. 


See potassium sulfide. 



HAZARDOUS CHEMICALS 


Fire Hasard 


Storage 


plosive in contact with combustible material. 
See potassium chlorate. In contact with strong 
acid liberates chlorine dioxide, an extra hazardous 
gas. 


Combustible. Heats spontaneously in contact Store in dry place away from 
with moisture and air, and may ignite nearby combustiille materials, 
combustible material. 


Classes with potassium hydroxide and calcium 
oxide. 


Isolate from heat and water. 
See calcium oxide and potas- 
sium hydroxide. 


Oxidizing material. Bags or barrels may be- 
come impregnated with nitrate, in which condi- 
tion they are readily ignitable. In contact with 
organic or other readily oxidizable (combustible) 
substances it will cause violent combustion on 
ignition. 


Store in dry place; prevent 
contact with organic or com* 
bustible material. 

Fire hazard less if removed 
from bags and stored in non- 
combustible bins. 


See potassium perchlorate. 


Moderately flammable. Classes with 
sium sulfide. 


See potassium perchlorate. 

Sodium perchlorate in an- 
hydrous form is very hy- 
groscopic and not used mu<m 
in industries. 


potas- See potassium sulfide. 



2S 


Usual Shipping 
Container 

Strontium Nitrate 
Barrels and boxes. 


Life Hazard 


A TABLE OF COMMON 

Fire Fighting Phases 

See sodium nitrate. 


Strontium Peroxide (SrOg) 

Metal cans. 


Sulfur 

Sacks, boxes, barrels 
and box cars. 


Sulfuric Acid 

Carboys, iron 
drums, glass bottles 
and tank cars. 


When burning forms 
sulfur dioxide, which in 
concentrations of 0.2% 
by volume in air may 
cause serious injury in 
hour or less. 


Corrosive; dangerous 
fumes under fire condi- 
tions. 


Smother with sand, ashes, 
or rock dust. Do not use 
water. 


Watcir in form of spray 
best extinguisher. Small 
fires may be smothered 
with sand or additional 
sulfur. (Sulfur dioxide does 
not support combustion.) 
Avoid use of pressure hose 
(solid) streams, and do not 
scatter sulfur dust. 

If spray nozzle is not 
available, water may be al- 
lowed to flow out of hose 
(without nozzle) on to a 
burning pool of sulfur, or 
saturated steam may ^ 
used. See N. F. P. A. Code 
for the Prevention of Sulfur 
Dust Explosions and Fires. 


Smother with sand, ash- 
es, or rock dust, but avoid 
water. 


Thorium Nitrate 
Wooden kegs. 

Uranium Nitrate 

Glass bottles, boxes. 


Vinyl Ether 

Glass bottles and 
metal cans. 


Anaesthetic. 


See sodium nitrate. 


gr. i^ot soluble in 

water. Water may be used 
only to cool metal con- 
tainers. Best extinguishing 
agents are carbon dioxide, 

carbon .tetra- 
chloride. 



HAZARDOUS CHEMICALS 


Fire Hazard 


Storage 


Oxidizing material. Classes with sodium ni- 
trate. 


Safeguard against mechani- 
cal injury; keep away from 
other materials. 


Oxidizing material. Hazards in class with 
barium peroxide. 


Store in dry place away from 
combustible materials. 


Flammable. Dust or vapor forms explosive Provide good ventilation, 
mixtures with air. Hazardous in contact with Isolate from chlorates, ni- 
oxidiziiig material. trates and other oxidizing ma- 

terials. 


May cause ignition by contact with combusti- 
ble rnatCTials. Corrodes metal. 


Safeguard against mechani- 
cal injury, isolate from salt- 
peter, metallic powders, car- 
bides, picrates, fulminates, 
chlorates and combustible ma- 
terials. 


Oxidizing material. Classes with sodium ni- 
trate. 


Store in dry place, remote 
from water or moisture. 


Oxidizing material. Classes with sodium ni- See sodium nitrate. 
Irate. 


Highly volatile flammable liquid. Flash point 
below —22° F. Gives off even at comparatively 
low temperatures vaj)ors which form uammablc 
mixtures with air or oxygen. Explosive range 
1.70% to 27.0% (upward propagation). Hazard 
in a class with ethyl ether. 

Only electrical (jquipment of the explosion- 
proof type, Group C classification tentative pend- 
ing further tests, permitted in atmospheres con- 
taining vinyl ether vapor in flammable propor- 
tions. 


Isolate. Safeguard contain- 
ers against medianical injury 
Store in a cool, well venti- 
lated storeroom. 



80 


Usual Shipping 
Container 

Zinc Chlorate 
Glass bottles, ii 
drums. 


A TABLE OF COMMON 

life Ratard Fire Fighting Phases 

Serious under fire con 
ditioiis. 


Zinc Powder or Dust 
Cartons, wooden 
barrels, or steel drums. 


Zinc IS comparatively 
volatile at elevated tem- 
peratures. Under fire 
conditions precautions 
should be taken to avoid 
breathing fumes, which 
may cause melaJ fume 
fever. 


Smother with sand, ash- 
es, or rock dust. Do not use 
water. 


Zirconium 
Wooden kegs, glass 
bottles. 


Available data, indicate 
fires can be controlled by 
foam or sand. Carbon tet- 
rachloride, carbon dioxide, 
soda and acid extinguishers 
ineffective. 



«1 


HAZARDOUS OIEMICALS 

Fire HasEard 


Storage 


When in contact with organic^ material ex- 
Jodes by slight friction, percussion or shock, 
classes with potassium chlorate. 


Saf^ard against mechani- 
cal injury; avoid tiering; iso* 
late. 


Hydrogen is evolved when commercial zinc is 
in contact with acids, sodium hydroxide, or po- 
tassium hydroxide. Hydrogen also evolved by 
acid-forming combinations containing zinc, such 
as zinc chloride and moisture. Dust may form ex- 
plosive mixtures with air. Zinc dust in bulk in a 
damp state may heat and ignite spontaneously on 
exposure to the air. 


Store in dry, ventilated 
place away from water or 
moisture, l^late from acids. || 


Has comparatively low ignition temperature. 
Highly flammable in dry state. Burns with in- 
tensely brilliant flame. Explosive in contact with 
oxidizing agents. Powder very susceptible to igni- 
tion by static elec^tricity, and explosion may be 
caused when disbursed into a cloud in air by 
static charges generated. 


Encountered in granular, 
finely divided powder; also in 
form of small, friable, spongy 
lumps. 

Store only in wet condition 
and in small quantities. Isolate 
from oxidizing materials. 
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PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 










p-Di methyl Cyclohexane 52 ... ... No 0.77 3.86 —123 248 

Dimethyl Ether -42 ... No 1 617 -216 -11 

Dimethyl Glycophthalate 369 No 9.72 

Dimethyl Ketone, see acetone ... 

g-Di methyl Phthalate 295 325 No 1.189 6.69 540 
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properties of flammable uquids, gases, and solids 
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Suitable 

Extin- 

guishing 

S tor," 

Boiling 

Point 

or * 

549 

765 

543 

490 

208 

1396 

-45 

215 

194 

207 

181 

116 

316 

311 

-58 

261 

205 

370 

95 

156 

178 

153 

239 

474 

Melting 

Point 

or * 

112 

342 

262 

250 

148 

212-300 

144 

d .>392 

-310 

-134 

-99 

-197 

-122 

-186 

-152 

-152 

-301 

<-112 

<-76 

-135 

-44 

221 

Vapor 
Density 
(Air = 

1 . 00 ) 

5.10 

7.90 

.. : 

1 56 

3 52 

3 52 

2 07 

2 07 

2 07 

4 14 
4.14 
1.49 
3.26 
3.89 

2.52 
2.00 

3.52 
3.03 
3.03 
2.73 
3.79 

Specific 
Gravity 
(Water = 

i.uu; 

1 .82 

2 03 

1 527 
1.763 

0 86 

1 08 

0 862 
0.862 
1.558 

0 886 
0.877 

0 804 
0.789 

0 79 

0 862 
0.864 

. 

1 113 
1.15 
1.040 
0.859 
0.73 
0.909 
0.873 
0.982 
1.344 
0.9 

Suropti- 

bility to 
Sponta- 
neous 

1 

5 oooo®So®®ooooooeoooooooooooooo 
g 2 Z 2 2 > 2 2 Z 2 2 Z Z 2 Z Z Z 2 Z Z Z 2 2 Z 2 2 Z 

I ! 

A § d 

<;P° 

86 

212 

<572 

671 

871 

860 

812 

852 

1035 

830 

1065 

hi 1 

.£6?-9 - 

9.5 

9 5 

• • 

11.1 

14.5 

12.4 

I'l 

2 37 
20 
2.0 

2 5 
2.5 

2.0 

3.4 

1.8 

Point ®F. 

Open 

Cup 

330 

175 

430 

255 

45 

85 

60 

125 

65 

225 

-15 

405 

Flash 

Closed 

Cup 

305 

Explodes 

172 

285 

370 

130 

144 

205 

gas 

58 

43 

59 

53 

67 

86 

102 

gas 

125 

59 

210 

<20 

-18 

27 

22 

68 

261 

365 

Name 

Phosphorous (Yellow) 

Phosphorous Sesquisulfide 

Phthalic Anhydride 

Picric Acid 

Pine Oil 

Pine Pitch 

Pine Resin 

Pine Tar 

Pine Tar Oil 

Potassium ♦ 

Potassium Xanthate 

Propane 

Propyl Acetate-n 

Propyl Acetate-iao 

Propyl Alcohol-n 

Propyl Alcohol-iso 

Propyl Alcohol-sec 

Propyl Benzene-r» 

Propyl Benzene-iso 

Propylene 

Propylene Chlorohydrin 

1 Propylene Dichloride 

I Propylene Glycol 

I Propylene Oxide 

Propyl Ether-iso 

Propyl Formate-n 

Propyl Formate-Iso 

Pyridine 

Pyrocatechol 

Quenching Oil 




PROPERTIES OF FLAMMABLE LIQUIDS, GASES, AND SOLIDS 





48 







so 


modern concepts of matter 

By Helen M. Davis, Science News Letter, October 6, 1945. 
Reprinted by permission. 


1. A single ATOM is the tiniest parti- 
cle of any chemical element that can 
exist by itself and retain the quahties 
that mark it as that element. 


2. All material things in the imiverse 
known to onr senses are composed of 
one or more CHEMICAL ELEMENTS. 


3. Substances composed of more than 
one element are known as COM- 
POUNDS. Atoms of elements are held 
together in compounds by electrical 
forces in the outer parts of their structure. 

4. The smallest unit of a compound, 
usually composed of two or more atoms, 
is known as a MOLECULE. 


5. There used to be 92 chemical ele- 

ments, from hydrogen (iH^) the lig^htest, 
to uranium tine heaviest. There 

are now two new elements, NEPTU- 
NIUM (93Np38») and PLUTONIUM 

6. When elements are represented, as 
above, by tlieir chemical SYMBOLS, 
the subscript number is the atomic 
number. This is different for each ele- 
ment. The superscript number repre- 
sents the atomic weight. 

7. One of the qualities characteristic 
of matter is weight or mass. ATOMIC 
WEIGHT is expressed on a relative 
scale, as compared with the weight of 
hydrogen which is taken as one. 

a. ATOMIC NUMBER is the meas- 
ure of the electric charge on the nucleus 
of the atom. Atomic weight is the meas- 
ure of the atom's mass. 


9. Different samples of the same ele- 
ment,^ when tested by chemists, are 
sometimes found to have different atomic 
weights. Lead which occurs with radium, 
for example, has a different atomic 
weight from ordinary lead. 

10. In all other ways the two kinds of 

lead are chemical twins, exactly alike 
^cept for weight. Elements which differ 
m weight only are called ISOTOPES, 


11. Uranium has several isotoi>es. 
The usual kind, whose atomic weight is 
238, was used to produce the two new 
elements. U-235 was used to make the 
ATOMIC BOMB. 

12. Each of the new elements, nep- 
tunium and plutonium, has two isotopes 
whose atomic weights are 238 and 239, 

13. Different elements, quite distinct 
in chemical behavior, may have the 
same atomic weight. We have 92 U- 238 , 
and 93Np-238, and 94pu-238, aU with 
different properties. Such elements are 
now called ISOBARS. 

14. All atoms are composed of stand- 
ard interchangeable parts. These are 
PROTONS, NEUTRONS and ELEC- 
TRONS. 

15. Protons and neutrons make up 
the NUCLEUS of the atom. The struc- 
ture of the atom is much like that of the 
solar system. The nucleus corresponds to 
the sun at the center. The planets are 
electrons. 


16. The proton and the neutron each 
have a mass about equal to that of a 
hydrogen atom, which is 1 on the chem- 
ist’s scale. Each is about 1800 times 
heavier than the electron. 


17. The ELECTRONS, light in 
weight and some distance away from the 
heart or nucleus of the atom, revolve 
around the nucleus much as planets re- 
volve around the sun. They are held in 
their courses by electric attraction. 


18. The proton has a POSITIVE 
charge of electricity, the electron has a 
NEGATIVE charge equal and opposite 
to the positive charge of the proton. The 
neutron has no charge at all. 


19. The difference in chemical prop- 
erties of the elements is caused by dif- 
ference in the number of protons in the 
n^leus. This is the ATOMIC NUM- 
BER. 


20. Atomic Weight is the SUM of the 
weights of the protons and neutrons in 
tne nucleus. 
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21. It is the NEUTRON which figures 
in the treuismutations which give atomic 
power. Neptunium and plutonium were 
mnned by bombarding uranium 238 
with neutrons. 

22. Neutrons can PENETRATE to 
the nucleus of heavy atoms when charged 
particles would be repelled by charges 
m the atom. 

23. The HYDROGEN atom is be- 
lieved to have just one proton as its 
nucleus, with one electron circling around 
it. Hydrogen’s atomic weight and atomic 
number are each one. 

24. Hydrogen has one isotope which 
is just like ordinary hydrogen except 
that it is twice as heavy. It is known as 
“heavy hydrogen” and sometimes as 
DEUTERIUM. Its compound with 
oxygen is called “heavy water”. 

25. The nucleus of HEAVY HYDRO- 
GEN contains one proton and one neu- 
tron. The atomic number of heavy hy- 
drogen is one, corrtjsjionding to one pro- 
ton. The atomic weight is two, corres- 
ponding to the two heavy particles, 
proton and neutron. 

26. HELIUM has two protons and 
two neutrons in its nucleus. The two 
protons correspond to helium’s atomic 
number two. The combined weights of 

rotons and neutrons in the nucleus give 
elium its atomic weight 4, Two 
trons, held in their orbits by the two 
protons, revolve around the nucleus. 

27. The VOLUME of an atom is de- 
termined by the orbits of its outermost 
revolving electrons. Only a small frac- 
tion of the size of on atom is actually 
occiupied by the protons, neutrons and 
electrons, iust as the space txjciipied by 
the sun, the earth and other planets is 
only Q small part of our solar system. 

28. In spite of all the unoccupied 
SPACE, an atom is quite IMPENE- 
TRABLE to other atoms and to larger 
bodies. The electrons revolve millions of 
limes a second, and keep everything out 
of the space within quite as effectively 
as thougn they were everywhere at once. 

29. The only things that can get in- 
side an atom are smaller things, FRAG- 
MENTS of other a toms, protons, neu- 
trons or electrons. They must be shot 


with just the right speed. These frag- 
ments of atoms are observed as radia- 
tions given off by radio-active elements 
which are breaking up spontaneously. 

30. RADIATION is wave motion, 
known to us as the electro-magnetic 
waves used for radio transmission, heat, 
light. X-rays and oosmic rays. Lar^e 
numbers of extremely tiny particles in 
motion together act Ske waves. 

31. Three types of radiation are given 
off by radio-active substances. ALPHA 
particles are high-spe^ nuclei of helium 
atoms. BETA partic|es are high-speed 
electrons. GAMMA irays are electro- 
magnetic radiations fumilar to X-rays 
and light. 

32. Of these, only the gamma rays 
are properly called rajliations, and even 
these act very much dike particles be- 
cause of their short wave-length. Such 
a “particle” or quantum of gamma radia- 
tion is called a ITIOTON. 

33. In general, the gamma rays are 
very penetrating, tlie alpha and beta 
rays less so. Even though the alpha and 
beta rays are not very penetrating, they 
have enormous SPEED. 

34. The speed with which atom par- 
ticles travel is the source of atomic 
energy. ENERGY is capacity to do 
work. It is work stored up for future use. 

35. If you raise a weight to a height 
above the ground and suspend it there 
by some device, the WORK you put into 
raising it can be stored there indefinitely 
as POTENTIAL ENERGY. It will be 
there, ready, whenever you decide to 
release it. 

36. The energy which a moving body 
has because it is in motion is called 
KINETIC ENERGY. The kinetic en- 
ergy of any particle depends upon its 
mass and the square of its velocity. 
Energy is conserved by the moving par- 
ticle until it strikes an object, then work 
is done. 

37. All ENERGY is either potential 
or kinetic. Either one can be converted 
into the other. These two conversions 
are continually occurring. 



38. Particles ot atomic size ha^ 
kinetic ener^ arising from several aii- 
K kinds of MOTION, All atoms are 
constantly in motion, 

39. If the atoms are so dispei^d that 
the material constituting them is a OAb, 
that gas will exert pressure on all sides ol 
the container tliat holds it. If the con- 
tainer is a balloon bag, the imprisoned 
gas can do work by lifting heavy weights 
into the air. 


40. Atoms which compose an elemOTt 
that will combine readily with anothCT 
element, as hydrogen or carbon will 
combine with oxygen, have unsyinmet- 
rical arrangements of the outer electrons 
in their systems. These unsymmetrical 
arrangements tend to set up a so^ of 
strain, which causes CHEMICAL 
COMBINATION to take place when 
elements with suitable combining powers 
are brought together. 


41. These unsymmetrical arrange- 
ments give rise to fXlIlCES which result 
in kinetic energy. This energy appears, 
for example, when carbon and oxygen 
burn to carbon dioxide, giving off heat, 
or hydrogen and oxygen explode to form 
water, again giving off heat. 


42. Chemicals combining to form 
stable compounds give off energy in the 
process. These are known as EXO- 
THERMIC REACTIONS. Combina- 
tions which absorb energy, forming un- 
stable compounds, are known as 
ENDOTHERMIC REACTIONS. Ex- 
I^osives, for example, which are highly 
unstable, are formed by endothermic 
reactions. 


43. Chemical forces, electricity and 
heat are all forms of energy. Potential 
and kinetic energy may be distingui^ed 
in each case. 


^ 44. These energies all arise from mo- 
tion of the atom as a whole, or motion 
resulting from attractions and repul- 
sk>QS between the outer PLANETARY 
ELECTRONS of the atom’s structure. 


46. Radioactive elemfflits undergo 
SPONTANEOUS breaking up of their 
atoms, giving off alpha andJbeta par- 
ticles and gamma rays. Loss of these 
particles causes the radio-active elements 
to change into other elements. 

47. The energies sliown in these 
TRANSFORMATIONS are thousands 
of times greater than the kinetic energies 
which the molecules of a ips have 
reason of their motion when heated. 
They are thousands of times greater than 
the energy changes per atom in chemical 
reactions. 

48. The property of matter that con- 
nects it with motion is INERTIA. 
Inertia is opposition to change of motion. 

49. One conclusion that appeared 
early in the development of the theory of 
RELATIVITY was that the mass due 
to inertia of a moving body increases as 
its speed is increased. 

50. Tills increase implied an equiva- 
lence between an increase in energy of 
motion of a body (kinetic energy) and 
an increase in its MASS. 

51. It was for this reason that Ein- 
stein suggested that studies of radio- 
activity might show the EQUIVA- 
LENCE of mass and energy. 

52. Einstein’s statement is that the 
amount of energy, equivalent to a 
mass, m, is given by the equation me* 

where c is the VELOCITY OF LIGHT. 

53. From this equation, one kilogram 
(2.2 pounds) of matter, if converted 
ENTIRELY into energy, would gi^ve 25 
billion kilowatt hours oi energy. This is 
equal to the energy that would be gener- 
ated by tto total electric power industry 
in the United States (as of 19.39) running 
for approximately two months. 

54. Compare this fantastic figure with 
the 8.5 kilowatt hours of heat energy 
which may be produced by BURNING 
an equal amount cl coal. 


45. Energy resulting from motiem ol 
particles deep within the structure ol 
w atom was unknown until the dis- 
♦?overy of RADIOACTIVITY. 


55. Until the atomic power research 
pro^am, no instance was known of mat- 
ter being converted into energy without 
more energy being used to produce the 
transformation than was released by it. 
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56 . Two axioms of physics stated: 
(1) MATTER can be neither created 
nor destroyed; (2) ENERGY can be 
neither created nor destroyed. For all 
practical piAposes they were true and 
separate principles imtil about 1940. 

57. It is now known that they are, in 
fact, two phases of a single principle, for 
we have discovered that energy may 
sometimes be CONVERTED into mat- 
ter and matter into energy. 

58. Such conversion is observed in the 
phenomenon of nuclear FISSION of 
uranium, a process in which atomic 
nuclei split into fragments with the rii- 
lease of an enormous amount of energy. 

59. The extreme size of the CONVER- 
SION FACIXIR explains why the 
equivalence of muss and energy is never 
observed in ordinary chemicial combus- 
tion. 

60. We now believe that the heat 
givtm off in such COMBUSTION has 
mass associated witli it, but tiiis mass is 
so small that it cannot be deU^cted by 
the most sensitive balances available. 


61. Transformation of matter into 
energy is an entirely different sort of 
phenomenon than the usual chemical 
transformations, where the matter is 
changed into a different form but its 
MASS persists. 

62. From the standpoint of the I^aws 
of the Conservation of Matter and of 
Energy alone, transformation of matter 
into energy results in the DESTRUC- 
TION of matter and CREATION of 
energy. 

63. The OPPOSITB transformation, 
which astronomers believe may be going 
on in some of the stars, amounts to the 
destruction of energy and the creation 
of matter. 

64. It is difficult for is to imagine the 
reconciliation of two such different con- 
licpls as matter, with its characteristic 
mass or weight, and energy, which does 
not have this quality. We shall, perhaps, 
be forced to think of the stuU of the 
universe as some such combination of 
matter and energy as would be symbol- 
ized by the coined word “MATTERGY” 


THE EARTH 


Ages Based on analysis of lead isc>topcs 
in meteori(‘ and oceanic minerals, the age 
of the earth is estimaled to l)c 4.6 billion 
years, a value in agrcoriient with most 
astronomical lindings. Chem. 4 
News, .31, 4874 (195.3). 

Dimensions: Distance from the sun 
(average), 92,900,000 ±100,000 miles, 
niarneter, ca 7,900 miles. Circnniferen('e, 
ca 2.5,000 miles. Surface area, ca 197,000,- 
000 square miles. Specific gravity, 
(n»can) 5.6; (at center) 11.2. 

Composition: Acconling to F. W. 
f'lark, the relative proportions by weight 
are: lithosphere (the earth’s crust to a 
depth of 10 miles), 93.06%; hydrosphere, 
0 01%; atmosphere, 0.03%. 

Atmosphere: Tiie atmosphere has 
been divided into layers with various 
names used to characterize different 
regions. In a classification based on com- 
position, the homosphere is tlie region up 
to about 100 km (62 mi) where composi- 
tion first begins to change materially; 
the heierosphere is the region l>eyond tliis 
^bere there is a different composition 


due to diffusion and molecular disso- 
ciation. Tn geophysics the classification 
into la>crs is on a basis of temperature; 
tliese la vers arc: troposphere, 0-11 km 
(0-7 mi); stratosphere, 11-35 km (7-22 
mi); mesosphere, 3.5-80 km (22-50 mi); 
thermosphere, 80-400 kin (50-250 rni); 
exosphere, he\ond 400 km (250 mi). The 
lioiindary n'gions for these layers are, 
respectively, tropopause, stralopause, 
mesoDause, and thermopause or critical 
level. The extent of the layers as given 
above are a\eragtis for latitude 45^^ north 
or south. The heights vary with the sea- 
sons, the latitude and atmospheric condi- 
tions. The term upper atmosphere is used 
by weather forecasters to describe the 
upper troposphere, whereas the radio en- 
gineer and others use it to mean regions 
above the stratosphere. Other names 
have lieeii used to characterize regions of 
the atmosphere such as: ozonosphere 
(18^30 km; 11-19 mi) for the level where 
ozone concentration is greatest; chemo- 
sphere (30-80 km; 19-50 mi) few the 
region where ions are formed by action 
of solar radiation upon atmospheric 
components. 
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PERIODIC ARRANGEMENT OF 


s 

1 

Zero 

Group 

<rroup I 

UzO 

Group II 
__ RO 

Group HI 
— RrOr 

Group IV 

RH4 RO 2 

1 


Hydrogiui 

H- 1.0080 

No. 1 




2 

3 

Helium 

He -4.003 

No. 2 

Lithium 

Li — 6.940 

No. 3 

Beryllium 

Be = 9.013 

No. 4 

Boron 

B = 10.82 

No. 5 

Carbon 

C = 12.011 

No. 6 

Neon 

Ne- 20.183 
No. 10 

Sodium 

Na =22.991 

No. 11 

Magnesium 

Mg = 24..32 

No. 12 

Aluminum 

Al = 26.98 

No. 13 

Silicon 

Si =28.09 

No. 14 

4 

5 

6 

\rgon 

A -39.944 

No. 18 

Potassium 

K =39.100 

No. 19 

Calcium 

Ca =40.08 

No. 20 

Scandium 

Sc = 44.96 

No. 21 

Titanium 

Ti = 47.90 

No. 22 


Coiiper 

Cu = 63..54 

No. 29 

Zinc 

Zn = 65.38 

No. 30 

Gallium 

Ga = 69.72 

No. 31 

Germanium 
Ge = 72.60 

No. 32 

Krypton 

Kr« 83.80 

No. 36 

Rubidium 

Rb = 85.48 

No. 37 

Strontium 

Sr = 87.63 

No. 38 

Yttrium 

Y =88.92 

No. 39 

Zirconium 

Zr = 9l.22 

No. 10 

7 


Silver 

A|? = 107.880 
No. 47 

Cadmium 

Cd = 112.41 
No. 48 ’ 

Indium 

In = 114.82 
No. 49 

Tin 

Bn = 118.70 
No. 50 

8 

Xenon 

Xe- 131.30 
No. 54 

Cesium 

Cs = 132.91 

No. 55 

Barium 

Ba = 137..36 

No. 56 

La NY)s. 58-71 
No. See La 

57 Series 

Hafnium 

Hf= 178.50 

No. 72 

9 


Gold 

Au = 197.0 
No. 79 

Mercury 
ng = 200.61 
No. 80 

Thallium 

Tl = 204.39 
No. 81 

l^ead 

Pb = 207.21 
No. 82 

10 

Radon 

Rn=222 

No. 86 

Francium 

Fr = [223] 

No. 87 

Radium 

Ra= 226.05 

No. 88 

Actinide Series 
Nos. 89-98 



Lanthanide Series, Nos, 57-71: 



Lanthanum 

Cerium 

Praseodymium 

Neodymium 

Proraetheum 

La = 138.92 

Ce-140.13 

Pr = 140.92 

Nd = 144.27 

Pm = [145] 

No. 57 

No. 58 

No. 59 

No. 60 

No. 61 

Samarium 

Europium 

Gadolinium 

Terbium 

Dysprosium 

Sm = 150.35 

Eu = 152.0 

Gd = 157.26 

Tb = 158.93 

Dy« 162.51 

No. 62 

No. 63 

No. 64 

No. 65 

No. 66 

Holmium 

Erbium 

Thulium 

Ytterbium 

Lutetium 

Ho a* 164.94 

Er= 167.27 

Tm« 168.94 

Yb- 173.04 

Lu s* 174.99 

No. 67 

No. 68 

No. 69 

No. 70 

No. 71 
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THE ELEMENTS (REVISED TO 1956) 


Group V 
RIU K2O5 

Group VI 
RII2 RO3 

Group VII 

RH R2O7 

Group VIII 





INitrogen 

N = 14.008 
No. 7 

OxyKMi 

0=16 

No. 8 

Fluorine 

F- 19.00 

No, 9 


Phosplionis 
P = 30.075 
No. 15 

Sulfur 

S = 32.066 

No. 16 

('lilorine 
('1 = 35.4.57 
No. 17 


Vanadium 

V = 50.95 

No. 23 

Chromium 

Cr = .52.01 

No.2i 

Manganese 

Mn = 54.94 

No. 25 

Iron Cobalt Nickel 

Fe = 55.85 Co=B8.94 Ni = 58.71 
No. 26 No,27 No. 28 

Arsenic 

As = 74.91 
No. 33 

Selenium 

Se = 78.96 

No. 34 

Bromine 

Br = 79.916 
No. .35 


Nioluurn 

Nb =92.91 

No. 41 

Molybdenum 
Mo = 95.95 

No. 42 

Technetium 

Te = [99] 

No. 43 

Rulhenium Rhodium Palladium 
Ru « 101.1 Rh = 102.91 Pd =106.4 
No. 44 No. 45 No. 46 

Antimony 

Sb = 121.76 
No. 51 

Tellurium 

Te = 127.61 
No. 52 

Iodine 

1 = 126.91 

No. 53 


Tantalum 

Ta = 180.95 
.No. 73 

Tungsten 

W = 183.86 

No. 74 

Rhenium 

Ro = 186.22 

No. 75 

Osmium Iridium Platinum 

Os = 190.2 Ir = 192.2 Pt = 195.09 
No. 76 No. 77 No. 78 

Bismuth 

Bi =209.00 
No. 83 

Polonium 

Po = 210 

No. 81 

Astatine 

At«^l2I0l 

No. 85 







Actinide Series^ Nos. 89-98: 



Actinium 

\c=227 

No. 89 

Thorium 

Th =232.05 

No. 90 

Protactinium 

Pa = 231 

No. 91 

Uranium 

U = 238.07 

No. 92 

Neptunium 
Np=[237i 
No. 93 

Plutonium 

Pu=[242] 

No. 94 

Americium 

Am = [2431 

No. 95 

Curium 

Cm = [245] 

No. 96 

Berkelium 

Bk = [249] 

No. 97 

Californium 
Cf=t249) 
No. 98 

Name? 

?=[?] 

No. 99 

Name? 

? = [.3] 

No. 100 

Mendelevium 
Mv = [256] 

No. 101 








PERIODIC CHART 

(From Fundamentai Chemistry, 2nd Edition, by H. O. Doming, 
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THE ELEMENTS 


ACTINIUM (Gr. aktis, ray). Ger. Akiin- 
ivm, Fr. actinium. A radioactive element 
discovered in 1900 by Debierne in pitch- 
blende. Actinium has not yet been 
isolated nor have any of its salts been 
prepared in a pure slate, Imt always 
contaminated by tiiorium and the rare 
earths. U is element No. 89 in the peri- 
odic table and the first clement in the 
actinide series whicli includes elements 
89 through 101. Actinium is constantly 
breaking down into actinium-X, which 
in turn breaks down until actiniurn-D, 
the end product, is formed. Actinium is 
always associated with uranium and 
radium in nature and for every 1000 
kilograms of uranium there are 0.34 
grams of radium and only about 0.06 
milligrams of actinium. J t is very difficult 
to separate actinium from lantlianum, 
and, according to Mme. Curie, the prep- 
aration of pure actinium salts does not 
apj)ear imminent. 


ALUMINUM (L. alumen^ substance 
having an^ astringent taste). Ger. Alu- 
minium. hr. aluminium. Aluminum is a 
light, silvery metal, very malleable and 
ductile. Lavoi.sier predicted in 1782 that 
alumina was the oxide of a metal not 
then known. The first isolation of the 
credited to Woliler who 
in 1827 obtained the element by heating 
alurninum chloride with metallic 
tassium. Recent search of the early 
literature discloses, however, that the 
discovery should really be credited to 
Oerstedt, a Dane, who in 182.5 heated 
aluminum chloride with a 1 ,5% po 
tassium mercury amalgam and thus ob- 
tained the first metallic aluminum. The 
commercial method of isolation of the 
a solution of 
111 is based upon 

the work of Hall. Aluminum does not 
owur in the free stale but its compounds 
fi^re very widely distributed, aluminum 
being the most abundant metal. Cast 

silver. The 

^come coated with a film of oxide 
Although soluble in dilute HCl or 
solutions of KOH or 

HNO or Lr insoluble in 

ttlNOa or acetic acid even when hot. It is 


a very important metal being widely 
used in electrical transmission, since its 
conductivity per pound is greater than 
that of copper. Light alloys containing 
aluminum are used in mal^g parts for 
automobiles, motorcycles and aircraft. 
About 70% of the frames and 25% of the 
engines and propellers of military aircraft 
are made of aluminum. It is also used in 
count(ir-radar in the form of foil, two 
ounces being made to appear on radar 
screens like an entire bomlier. It is used 
in making cooking utensils, chemical 
apparatus, etc. In metallurgy aluminum 
is used as a degasificr, while aluminum 
powder is used in certain explosives, 
as a flashlight powder, in aluminum 
paints, and in the laboratory as a re- 
ducing agent. The thermite process is one 
that uses large amounts of aluminum. 
Cenient, one of the most important 
building materials, ii, made up largely of 
aluminum silicate. AI2O3 or alumina 
Al2(S04)3, AICI3 and A1(N03)3 are typi- 
cal alurninum compounds. The price is 
about 2VA^ per pound (47^ per kilo- 
gram). 


AMERICIUM (from America, where it 
was first produced). This is one of the 
trans-uranium elements (No. 95) pro- 
duced by the research on atomic fission. 
Ijeaborg, Jarnes, Morgan, Ghiorso, Ham- 
ilton and others produced this element 
by the action of helium ions of very high 
energy oil uranium. It is now believed 
that Pu-241 is first formed and this 
A beta-emission to form 

Ain-241. This isotope has a half-life of 
500 years with 7 billion alpha disinte- 
grations per minute per milligram. In its 
elMtronic confif^ration americium bears 
same relation to actinium as eu- 
ropum does to lanthanum. As would be 
expected, americium has a very stable 
Sder resists oxidation 

produce 

tuniiim ® uranium, nep- 

nium it plutonium but, unlike euro- 

it to the 
^uiericium is usually 
of £nha action 

The^pL? **‘^*®? U‘238 or Pu-239. 

silvery met^^h*^ ’fif been produced as a 
silvery metal by the action of barium 
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vapor on AmFs. The dioxide, AmOz, the 
monoxide, AmO, the chloride, AmCla, 
and the other tri-halides have been pre- 
pared. 


ANTIMONY (Gr. antimonos, opposed 
to solitude, as antimony is always asso- 
ciated with other minerals). Ger. An- 
timon. Fr. antimoine. Antimony com- 
pounds have been known from ancient 
limes, although the metal was probably 
confused with lead. Antimony was 
known to Georgius Agricoia in tlie 16th 
century, to Libavius in 1615, and to one 
Basil Valentine, probably tlie pseudonym 
of one or more adepts who lived in the 
15th or 16th century, whose works in 
Dutch and Latin were published from 
1609 to 1676. Native antimony is known, 
hut it is too rare to be commercially irn- 
f)orlant. The ores of antimony are the 
sullides and various anlimonides and sulf- 
antimonidcs of the heavy metals. The 
most important ore is slibnite, SbzSa. 
The method of extraction used with this 
ore is the iron reduction process, which 
involves fusing the ore with iron turnings 
or shavings and slagging oil* the resulting 
iron sulfide with sodium chloride or 
sodium sulfate. The ordinary form of 
antimony is the metallic or gray variety. 
An unstable yellow antimony corre- 
sponding to yellow arsenic has lietm 
made. Black antimony is amorphous and 
is more active and more easily volatilized 
than metallic antimony. Electrolytic 
antimony, deposited by a weak current 
from an IICI solution of SbCh, is known 
as explosive antimony. This form has 
also been made in other ways; it ex- 
plodes when scratched, when touched 
with a red-hot wire, or when heated to 
125°C. Many antimony salts are poison- 
ous but the metal is not. Antimony is 
used in making many important alloys 
such as bearing metal, type metal, hard 
lead, pewter, etc., chielly lor its property 
of hardening the softer metals. Its com- 
pounds are used in making pigments, in 
pharmaceutical preparations, as a mor- 
dant, in making percussion caps, fire- 
works and signal lights, and in the 
preparation of certain aniline dyes. A few 
common antimony compounds are SbClt, 
SbzOs, SbHj or stibine, SbzOs, and 
SbzSa. The price of the metal is about 
29^ per pound (64ff per kilogram). 


ARGON (Gr. argos, neutral, inactive). 
Ger. Argon, Fr. argon, A colorless, odor- 
less gas, somewhat heavier than air. It 
was discovered in 1B94 by Lord Rayleigh 
and W. Ramsay, but over a century 
before Cavendish had found that air 
contained about 1/ 120th part of some 
gas other than oxygen, nitrogen and 
carbon dioxide. This small part was later 
proved to be mostly argon. Each square 
mile of the earth’s surface supports about 
800,000,000 pounds d argon. The gas is 
seldom prepared pur^ it being sufficient 
in most cases to renlDve oxygen, nitro- 
gen and carbon diodde, leaving argon 
and traces of the rare inert gases. These 
can he removed by ‘^several fractional 
distillations of liquid air. Argon and the 
other inert gases are kised to fill incan- 
descent and fluorescAat light bulbs as 
well as various radio tod rectifier tubes. 
A cylinder holding 200 cubic feet (5663 
liters) of 99.6% argon at normal pressure 
can be refilled for about $30. 


ARSENIC (Gr. arsenicos, valiant or 
bold, from its action on other metals. 
L. arsenicurn, yellow orpiment). Ger. 
Arsen, Fr. arsenic. Arsenic and its com- 
pcninds have been known from ancient 
times, the metal being found in the free 
stale as well as combined. Arsenic oc- 
curs as metallic arsenic, which is steel 
gray, opaque, and conducts electricity; 
a.s yellow arsenic, which is translucent 
and a non-conductot; as gray arsenic, 
whicli is gray to black, translucent and a 
non-conductor; and as brown arsenic, 
which is a pale reddish brown, opaque, 
amorphous, and a non-conductor of 
electricity. The yellow form is very un- 
stable, it being necessary to keep it very 
cold and in the dark. Tlie ores of arsenic 
are the two sulfides AszSa cuid AszSs, 
FeAsS, and various arsenides and arse- 
nates. It is usually prepared by heating 
FeAsS or FeAsz in the absence of air, 
whereupon the arsenic sublimes. It is 
also obtained by treating ores from tin, 
copper, and tungsten mines. The com- 
pounds of arsenic in general are deadly 
poisons but some are used in medicine, 
usually as a tonic. The natives of certain 
parts of Europe take large doses of 
AszOs, enough to be fatal to one not 
habituated, in the belief that their en- 
durance is increased. Certain organic 
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arsenic compounds such as salvarsan are 
important remedial agents, having spe- 
cific power against blood parasites with 
little damage to the host when properly 
administered. The metal is used to 
harden lead in making shot, and in 
certain bronzes. Arsenic compounds, 
chiefly arsenious oxide or white arsenic, 
Paris green, Cii(C2H302)2-3CuAs204, 
and lead arsenate are used as insecti- 
cides. AS2S3 or orpiinent is used as a 
pigment. AszOj, AszOs, AszSj, AseSs, 
AsHa or arsine, KASO2, FeAs04, and 
AsCh are common arsenic (X)mpounds. 
The metal costs about 70^ per pound 
($1.54 per kilogram), whereas the oxide 
Aa203, white arsenic, costs only per 
pound (13^ per kilogram). 


graphic preparations; the nitrate and 
chlorate are used to produce a green 
color in signal lights and pyrotechny, 
and for certain explosive mixtures; 
barium peroxide, Ba02, is used as a 
bieaeii. The porous monoxide is an ex- 
cellent desiccant. Barium compounds, 
usually the oxide, are used in emission 
mixtures in electronic devices such as 
radio tubes and fluorescent lamps. When 
heated they emit a stream of electrons 
which starts the current flowing tlirough 
the tube. Soluble barium compounds are 
poisonous. A pound of barium in the 
form of a chemically pure powder sells 
for about $30 (7ff per gram), but the 
crude sulfate, barytes, costs only about 
$25 per ton per kilogram). 


ASTATINE (dr. astaios, unstable). This 
is the heaviest of the halogens, element 
No. 85, or Mendeleev’s ckaiodiiie. ft 
was discovered in 1940 by Corson, Mc- 
Kenzie and Segre who prepared it arti- 
ficjally by bombarding bismuth with 
high enwgy alpha particles acceleratetl 
in the Berkeley cyclotron. All the known 
isotopes are short-lived. It is an alpha 
emitter and lias properties similar to 
polomum. As would be expected, astatine 
IS somewhat less volatile than iodine. 
Most of the work on tJiis element is done 
by tracer methods in which the frequency 
of disintegration is observed. 


BERKELIUM (named for Berkeley, 
California). This is one of the nine 
trans-uranium elements so far dis- 
covered. It was discovered in 1949 by 
Thompson, Chiorso, and Seaborg at the 
University of California in Berkeley. It 
is the ninth eh'rnent in the actinide series 
and, like terbium, its bomolog in the 
lantlmnide series, was named for a city 
mipOTtant in its disexivery. lierkeliuiii 
was first obtained by bombarding ameri- 
piim with alpha particles from the 60- 
inch cyclotron. 


BARIUM (Gr, baros, heavy). Ger 
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meltinff. Another process involves the 
electrolysis of a fused salt containing 
BeCh and NaCl at a temperature below 
the melting point of beryllium, thereby 
producing a Hake material. Beryllium 
presents a serious health hazard. Inges- 
tion of the element or its compounds by 
breathing or through an open wound may 
lead to berylliosis, a silicosis-like condi- 
tion, or carcinoma, for which there are 
no certain cures. Sensitivity to infection 
varies greatly among individuals much 
like an allergy. Beryllium compares fa- 
vorably with other metals as a structural 
material on a price per unit volume basis 
but rather unfavorably with respect to 
potential supply, and very unfavorably 
with respect to ductility and workability. 
However, beryllium is unique among 
metals as a moderator and it is lik<'ly 
that atomic reactors will make use of this 
property in sf)ite of its mc<diaiiieal short- 
eomings. The metal is used in making 
light alloys, hard (topper, and brass whicli 
has rc'inarkahlc resistance to fatigu(‘. 
Ber> Ilium was considered an essential 
metal during the war luicause of its use 
as an alloy constituent in springs, cams, 
gears, pn^cision hearings and contact 
brushes, and because it was iis<*(i to pro- 
duce slow neutrons in the produ('tion of 
the atom hornh. Beryllium salts are 
usually white and do not color the non- 
luminous flame. Beryllium salts are used 
in the manufacture of phosphors in 
fluoresc^ent lam|)s, in (HTamies and in the 
manufacture of syntlieth* gems and in- 
candescent mantles. BeO or beryllia, 
BeClz, J^eS04, BeSi04, Be (N (>3)2, and 
BelAlOz)^ are a few of the most common 
beryllium salts. A copper alloy having 
4% beryllium costs $40 per pound ($88 
per kilogram) of contained beryllium. 
Th(‘ price of beryllium of fairly high 
purity in the lump form is about $50 
per pound ($110 per kilogram) and puri- 
fication by vacuum melting adds perhaps 
another $5 or $10 per pound. 


BISMUTH (Ger. weisse masse, white 
mass. Called by miners wismai; changed 
to bismat when latinized). Ger. WismuL 
Fr. bismuth. Bismuth is a tin-white metal 
jdth a high luster. It is thought to have 
peen known to the ancients who confused 
It with tin and lead. Its chief source is 
native bismuth occurring either alone or 


with tin, gold, silver, etc. It can also be 
obtained commercially from sulfide or 
oxide ores. Bismuth is a soft, brittle 
metal which has the lowest heat conduc- 
tivity of any metal. Bismuth melts at 
about 260°C. and its most important 
use is in the form of low-melting alloys 
with tin, cadmium, and lead. Some of 
these alloys melt at 75-80°C. and are 
used in automatic sprinklers, etc. The 
electrical resistance of bismuth increases 
in a magnetic field, which makes it 
useful in determining the strength of 
these fields. Certain galls of bismuth 
such as the salicylate and the suhnitrate 
are used in medicine^ while bismuth 
oxide is used in making an optical glass 
and an enamel for diftst iron. BtOa, 
BiOCl BhOs, BiOJNOa, Bi(N03)3 • IOH2O, 
and Bi2(8()4)3 are typioal bismuth salts. 
The metal of aliout 99.7% purity sells 
in ton lots for $2.25 per pound ($4.95 per 
kilogram). 


BORON (Ar. or Pers. borak, white). 
Ger. Bor, Fr. bore. Boron is a black, 
cTystalline powder. It was first prepared 
in 1808 by J. L. Gay Lussac and L. J. 
Thcnard. It occurs chiefly as liorax in 
which form it is wid<4y used as a clean- 
ing powder. It is one of the less abundant 
elements in the earth's crust hut nature 
has so concentrated it in a few places that 
it is a common and inexpensive element. 
It is essential to plant growth in very 
small amounts. Borori. can he prepared 
by heating powdered magnesium wdth 
boric anhydride until an energetic reac- 
tion lakes place. The resulting magne- 
sium l>orate is leached out with water and 
IlCl leaving the boron undissolved. It 
is seldom made for it has no important 
commercial uses. Boron is remarkable 
in that its electrical resistance at room 
temperature is about tw^o million times 
its resistance at a red heat. Its most 
iiii|)ortant compounds are borax, 
NazBAOT-lOHzO, and boric add, H3BO3, 
whicli is used as an antiseptic and in the 
plating industry. Borax and boric oxide, 
BzOj, are very important in the ceramic 
industries. Boric acid and sodium and 
potassium borates are used as brazing 
fluxes, while ferro-boron and manganese- 
boron are used in metallurgy to improve 
hardenability and to facilitate annealing 
of certain alloys. The element costs about 
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a dollar per gram, but borax sells for less 
than per pound (9ff per kilogram). 


BROMINE (Gr. bromos, a stench). Ger. 
Brom. Fr. hrome. Bromine, one of the 
halogen elements, is a red, caustic, 
fuming liquid with a very strong, dis- 
agreeable odor. It was discovered in 
1826 by A. J. Balard. It never occurs in 
the free state but its compounds are 
present in sea water and to a greater 
degree in certain saline springs, espe- 
cially those of Stassfurt in Germany, and 
Ohio and Michigan in the United States. 
It is more abundant than iodine hut less 
so than chlorine or fluorine. Bromine v^ill 
liberate iodine from its compounds and 
is in turn liberated from its compounds 
by chlorine, which is the basis of all 
technical processes for Il»e production of 
bromine. Bromine and mercury are the 
only elements tliat are liquid at ordi- 
nary temperatures. The fumes of bro- 
mine are poisonous if inhaled in siiflicient 
volume, and when tht? liquid is spilled 
on the skin it produces j)aiiiful sores. 
Dromine is used in the f)repa ration of 
various chemicals, in photography, as a 
aisinfectant, in analytical chemistry, as a 
bleach, a military gas, and for gold 
extraction, hut its largest use is in the 
production of ethylene bromide whiidi 
IS added to tetra-ethyl lead when the 
latter is used as an antiknock in internal 
combustion engines. The element is 
usually monovalenl, but it exists with 
valencies of three live, and seven as well. 
Kfo NalJt AgBr, HBr, CaBr,. BrCI, 
^BrO„ and NaBrO, are well known 
The wholesale 


off in the first fraction. This high cad- 
mium fraction is then redistilled at a 
lower temperature, yielding cadmium up 
to 99.5% purity. Cadmium is malleable 
and ductile, about as hard as magnesium, 
and melts around 320®C. It is used with 
bismuth in making low-melting alloys, 
for making a dental amalgam, as an 
alloy witli silver in electroplating, and 
as a prot(ictive coating on nails, bolts 
and nuts. Artificially prepared cadmium 
sulfide and selenide, alone or in combina- 
tion, are used to produce a variety of 
paint pigments ranging from lemon yel- 
low to dark red. The sulfide is also used 
in radar and television phosphors. CdO 
CdS, CdS 04 , GdCb, Cd(N 03 ) 2 , and 
Cd(OFI )2 are typical cadmium com- 
pounds. The wholesale price of cadmium 
is atK)ut $1.75 per pound ($3.85 per 
kilogram). 
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CALCIUM (L. calXf caicis, lime), Ger. 
Calcium. Fr. calcium. A soft, silver-white 
metal of the alkaline earth group. The 
prepared by H. Davy in 
1808. None of the alkaline earths occurs 
Iree in naturi? hut cfidciurn compounds 
are very abundant, calcium making up 
a htth^ more than 3 %; of tlie earth’s land, 
sea, and air. Calcium is necessary for 
liuman nutrition, about one gram a day 
being required by llie average person. 
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sneils of rnoliusks and birds’ eggs to the 
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about $2.05 per pound ($4.50 ;i^r kilo- 
gram), but slaked lime, Ca(OH) 2 , sells 
for as little as $10 per ton (Iji per kilo- 
gram). 


CALIFORNIUM (Named from the 
State and the University of California). 
Tliis is the most recently known of the 
trans-uranium elements. It was lirst 
made in 1050 by Thompson, Street, 
Ghiorso, and Seaborg by bombarding 
curium with helium ions. Cf-244 is an 
alpha emitter. Only invisible amounts 
have been made and its properties have 
l>e*eii studied by means of radioactivity 
tracers. The only state identified is the 
tri-valent californium which resembles 
the rare earths. 


CARBON (L. carbo, coal). Ger. Kohlen- 
shjf. Fr. Carbone. Carbon occurs free in 
nature and has been known from ancient 
times. The element exists in two crys- 
talline forms, diamond and graphite, 
as well as in the amorphous condition as 
exeniplified by lampblack, boneblack, 
etc. The diamond is the hardest known 
substance, and has a very high melting 
point and index of refraction as well, 
because of these properties it is much 
f)rized as a gem but it is also used to cut 
glass, drill rocks, and as bearings in 
watches and other precise instruments. 
The chief source of diamonds is the blue 
clay near Johannesburg, South Africa. 
Graphite occurs as nodules in granite, 
slate and other rocks hut it is sometimes 
found in large masses. It is gray with a 
metallic luster and is opaque even in the 
thinnest flakes. It is very soft and greasy 
to the touch. Graphite can, like the 
diamond, be burned to COz at high tem- 
peratures. It is used in pencils, as 
tTucibles for melting metals, in electro- 
typing, for protecting iron from rust, and 
as a lubricant. It is also used as a moder- 
ator slowing down the fast neutrons of 
uranium pile in atomic fission. 
A^morphous carbon, of which there are 
several kinds, is made by burning various 
organic substances in an insufEcient 
supplv of air. It is soft, black, and 
^ugntly more active than graphite, 
probably because it is in a more finely 


divided state. Special forms of carbon 
(activated) are used for their absorp- 
tive properties in removing odors, tastes, 
colors, etc. Carbon is the basic substance 
around which all organic life revolves. 
It is found in all plants and animals in the 
combined state, while great deposits of 
coal are known which consist mainly of 
carbon either free or combined. The 
carbon dioxide present in the air is the 
sole source of carbon in plant life. The 
number of known carbon compounds is 
around u quarter of a million, while the 
number of possible compounds is almost 
unlimited. CaCOa, GCk, CO, CSz, CCU, 
CIJCU, CzHsOIl, CIUCOOH, (COOIDz, 
and CzHsOCzIIs are a few of the most 
important carbon opmpounds. The 
wholesale price of grabhite is from 21^ 
to 29^ per f)ound (46^ to 64^ per kilo- 
gram), while carbon bl<^ck runs from 
6^ to 12^ per pound (l^j^ to 26ff per kilo- 
gram). 


CERIUM (Named from the asteroid, 
Ceres, which was discovered three years 
before the element). Ger. Cerium. Fr. 
cerium. A steel-like appearing metal of 
the rare earth group, which is malleable 
and ductile and can be cut with a knife. 
It was discovered by Berzelius and 
Hisinger in 1804. Cerium, the most 
abundant of the rare earths, is usually 
found in inonazite sand, cerite, gadoliriite 
and samarskite. The metal can be pre- 
pared by the electrolysis of the chloride. 
Ccriun\ is separated from mixtures 
with the other rare earths by oxida- 
tion to the ceric state and subsequent 
removal. Iron-cerium alloys are pyro- 
phoric and are used in automatic lighters. 
An alloy of cerium with lanthanum and 
the other rare earths, known as misch- 
metalL is a valuable reducing agent. The 
use of cerium in steels prevents crystalli- 
zation, while alloys of cerium with 
aluminum or ma^esium are tough 
light and heat-resistant. Gas mantie»< 
contain about one percent CeOj; cerium 
salts, especially the fluoride are intro- 
duced into arc-lamp electrodes which 
makes them burn more brightly, quietly, 
and evenly. Ceria is used to make glass 
of good heat protecting properties. 
Cerous salts (valence 3) are colorless; 
ceric salts (valence 4) are yellow, orange 
or red. Cerium is used in certain photo- 
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electric cells. Ceric oxalate is used in 
medicine, and the sulfate is being used in 
titrimetric analysis in place of KJVIn04 
or K2Cr207, it Laving tne advantage of 
yielding colorless reaction products. 
Ce203 or ceria, Ce02, €02(063)3, and 
CeCh are a few of the better known 
cerium compoimds. A technical grade of 
the element costs $36 per pound ($79 
per kilogram) but some of its compounds 
arc relatively cheap; a 77% grade of 
CeOa sells for $1.74 per pound ($3.83 
per kilogram). 


(L.^ coesius, sky-blue). Ger. 
Casium. Fr. cesiwn. Cesium is a silvery 
white alkali metal resemWing rubidium 
and potassium. It was discovered with 
the aid of the spectroscope in 1860 by 
Bunsen and Kirchhoff. Cesium is the 
heaviest of the known members of the 
alkfill s(Tios of metals, and is the most 
eIe<;tropositive of all metals. It is the 
softest of all solid metals, being softtT 
than iKieswax, and must be kept out of 
contact with air or water, its chief source 
18 the moriaer liquors from the produc- 
tion of KCl from carnallite. Cesium is 
never found in large quantities. It is 
used in certain photoelectric cells, and 
in vacuum tubes to remove traces of 
gases. Cesium compounds color the non- 
mminous flame violet. CsOH, CsCl 
CsCN, and CsIIC.II.O,, the acid ta^ 
^ale, are some common cesium salts. 

1 ne price is about $14 a gram. 


hydroxide. Chlorine is non-combustible 
but it will support the combustion of 
certain compounds. A candle will bum 
in chlorine with a smoky flame, the 
hydrogen in the paraflin combining with 
the chlorine while the carbon is liberated. 
Chlorine is used as a bleaching agent, a 
water disinfectant, a war gas, and as an 
intermediate in the preparation of other 
compounds, one of the most important 
of which is calcium hypochlorite or 
bleaching powder. Sodium chloride is a 
niM^essary constituent of animal diets. 
Chlorine can act with a valence of 1, 3* 
4, 5, and 7 as illustrated by the com- 
pounds NaCl, KCIO2, CI62. KCIO3, 
and KCIO4. Hydrochloric acid, HCl fa 
one of the three common mineral acids. 
In tank car quantities the price of chlo^ 
rine is a little under 3jif per pound; in 150 
pound cylinders the price is 9 ^i |)er 
pound (21 per kilogram). 


CHLORINE (Gr. chloros, grass green). 
Ger. Chlor. Fr. chlore. Chlorine is a green- 
ish-yellow gas with a disagreeable odor. 
It was produced by Scheefe in 1 774 but 
Its elemental nature was first proved bv 
^iilorine, the most abun- 
dant of the halogens, does not occur free 
in nature but chlorides and other cblo 
rme-containing ^mpounds are very cot 
man. Sodium chloride is the most im 
iwtant source for both chlorine and 
sodium It t^ing found in huge deposits 

iwoauct in the manufacture of sodium 


CHROMIUM (Gr. chroma, color). Ger. 
Chrorn. Fr. chrome. A hard, bright, silverv 
metal capable of taking a high polish. It 
was discovered in 1797 by L. N. Vau- 
whose work was confirmed by 
, • Klaproth. The principal ore of 
cliroroium is chromite, FeO CrjO,. Most 
ol the chromium comes from New Gale- 
donia tlm United States, India, and 

(.anada. T he metal is generally prepared 
by the reduction of CtzO, with silicon, 
hydrogen or some other reducing agent, 
the chromic oxide being made from Siro- 
raite by heating the refined ore with an 
alkali, acidifying to form the «lk«li 
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a refractory lining in open-hearth and 
other furnaces. Cliromium compounds 
are highly colored and are much used 
as pigments. They are also used in tan- 
ning, in making safety matches, as anti- 
septics, as comj>oncnts in certain gal- 
vanic cells, and for many other purposes. 
K 2 ^>r 04 , Cr(()II)3, CrzOs, OOa, and 
PbCr 04 are typical chromium com- 
pounds. The price is about $1.20 per 
pound ($2.64 per kilogram). 


COBALT (Gr. koholos, a goblin). Ger. 
KohalL Fr. cobalt. Cobalt is a Iwight 
silvery metal and is a member of the 
iron-cobalt-nickel triad. It was first pre- 
pared by Georg Brandt in 1735; cobalt 
compounds, however, were first studied 
by Thenard in 1802. It is not very widely 
dislribuled; among the more important 
ores are cobaltitc (CoAsS), smalt ite 
fC.oAsz), erytbrite (Co 3 (As 04 ) 2 - 8 n 2 f))» 
and wad (C03S4). The most important 
(iefiiosii of cobalt ores is the one at 
Cobalt, Ontario, where the cobalt 
arsenide is mixed with nickel and silver. 
These ores are ground, smelted, roasted, 
and washed in a series of steps that re- 
sult in the recovery of nickel and cobalt 
oxides, silver, and arsenious oxide. The 
C 0 SO 4 which is the form usually sent to 
the refinery is reduced to the metal with 
carbon, hydrogen or aluminum. Cobalt is 
not quite as magnetic as iron but is 
harder than iron or nickel; like iron, its 
liardiiess and tensile strength are much 
improved by the addition of small 
amounts of carbon, usually to the extent 
of 0.25% or less. Too much carbon makes 
col>alt brittle. Unlike iron, cobalt is not 
attacked by air and water at (Kdinary 
temfieratures but it is supt»rlicially 
oxidized at a red heat. Colialt may }>e 
electroplated, depositing a <x)ating with 
properties superior to that obtained liy 
nickel plating. Many valuable cobalt 
alloys arc known such as stellite and 
c^lirome, the latter being the same as 
nichrorae with the nickel replaced by 
cobalt. This alloy, which is used for 
electrical heating units, melts at a higher 
temperature and is more resistant to 
corrosion than the corresponding nickel 
alloy. Combined with nickel and alumi- 
num, cobalt is used in making the very 
powerful Alnico magnets. A cobalt 
amalgam is used in dentistry. Certain 


cobalt salts are used to imparl a beautiful 
blue color to glass, potb^ry, enamels and 
paints. Several organic cobalt salts such 
as the oleate, acetate, iinoleate, etc. are 
use<l as dryers in the paint and varnish 
industry. Cobalt forms divalent and 
trivalcnt compounds but the latter are 
generally unstable ex)cept in the ^double 
salts. C 0 CI 2 , Co(C 103 ) 2 , Co(OH) 2 , C03O4 
or cobalto-cobaltic oxide, C0SO4, and 
Co (IN (> 3)2 are common cobalt salts. The 
price of cobalt of 91-99% purity is al>out 
$2.60 per pound ($5.72 per kilogram). 


COLUMBIUM, see fifiobium. 


COPPER (L. cuprum, copper). Ger. 
Kupfer. Fr. cuivre. (blooper is a reddish- 
brown, ductile metal, it is found native 
in large musses and has been known 
from the earliest times. The metal is 
also obtained from ores such as covellite 
(CuS), tenorite (CuO), cuprite (CuiO), 
chalcocite (CuzS) and azurite (Cu 3 (OH )2 
(C 03 ) 2 )- Copper ores are found in many 
countries but the United Slat-es is the 
largest producer. The metal is usually 
prepared by roasting and smelting the 
ore and then making the final purifica- 
tion by electrolysis. Copper is one of the 
best conductors of heat and electricity, 
an<l consequently is widely used m 
making lioilers, steam pipiis, cooking 
utensils, chemical apparatus, and wires 
for telephom's and telegraphs as well as 
for the distribution of current. Copper 
rollers are used in calico printing. Its 
alloys are very important, including 
brass, bronze, gun-mclal, German vsilver 
and many others. All United States 
coins contain from 10% to 95% copper. 
Coppf^r salts are used in medicine, for 
combating pests, and as antiseptics. 
CuO, CuzO, CuS 04 * 5 H 20 , CuOH, CuQ, 
and Cu(N 03)2 are well known copper 
salts. In large quantities the price of 
copper is afiout 40^ per pound (88^ per 
kilogram). 


CURIUM (Named for the Curies, dis- 
coverers of radium). This trans-uraniam 



element. No. 96, was a 

person as was its homolo^e. 

Curium was discovered in 19^ i>y S>e^ 
borg, James, Morgp, aud Gluorro in 
connection with their work on the 
bomb project at the University of Cali- 
fornia. It was the third of the tran^ 
uranium elements to lie discovered ana 
was produced by the irradiation ol 
Pu-239 with helium ions in a cyclotron. 
It can also be made from americium by 
neutron bombardment. One of its me- 
topes, Cm-242, is an alpha emitter. Be- 
cause of its very high rate of alpha emis- 
sion, 7 billion alpha particles per minute 
per microgram going from Crn-242 to 
Pu-238, all work with curium must be 
carried on behind adequate shielding. 
So far it is known only in the trivalent 
state. 


eluding ErzOs or erbia, Er2(S04)3f 
Er(N 03)3-51120 and others have been 
prepared. They are not used commer- 
cially. 


EUROPIUM (Europe). Ger. Europium. 
Fr europium. Europium is one of the 
least abundant of the rare earth ele- 
ments, The metal has not yet been pre- 
pared, and few of its salts are known. 
Europia (EuzOa) was isolated in 1900 by 
Demarcay, and prepared in a state of 
purity by Urbain and Lacombe in 1904. 
Europium compounds arc pale pink in 
color. EuCb, EuClz, EU2O3, £112(804)3 
and a few organic salts have been pre- 
pared and described. 


DYSPROSIUM (Gr. dysprosilos, hard 
to get at). Ger. Dysprosium. Fr. dyspro- 
sium. Dysprosium is a rare earth metal 
of the yttrium group and has not yet 
been descrilied. It was discovered in 1886 
by Lecoq de Boisbaudran. The com- 
pounds of dysprosium are found in very 
small quantities in the minerals hlom- 
Btrandine, euxenite, fergusonite, ga- 
dolinite, and polycrase, together with 
the other rare earths. It is widely dis- 
tributed in the earth’s crust. Dysprosium 
salts are yellow or greenish- yellow in 
color. Dy203 or dysprosia, DyCh, 
l^i(S04)„ Dy (NO,). -61110, Dy,(C6,)3- 

4H2O and a few others have been de- 
scribed. They have no commercial 
application. 


ERBIUM (Ytierbyy a town in Sweden). 
Ger. Erbium. Fr. erbium. Erbium has 
been isolated as a dark gray metallic 
powder which was probably impure. It 
was discovered in 1843 by C. G. Mos- 
ander. Erbium occurs with other rare 
earths in minerals such as gadolinite, 
blomstrandine, euxenite and a few 
others. Its compounds are pink or rose 
colored ^d have a sweet, astringent 
taste. A few compounds of erbium in- 


FLUORINE (L. fliiere, to flow). Ger. 
Fluor. Fr. //uor. Fluorine is a pale, green- 
ish-yellow gas of the halogen family and 
is very pmngent and corrosive. The gas 
was isolated in 1886 by H. Moissan alter 
a period of more than 75 years of eflbrt 
on the part of many experimenters. 
Fluorine is llie most chemically active of 
the elements. It occurs in the combined 
form in fairly large quantities being 
second only to chlorine in abundance 
among the halogens. The moist gas will 
attack glass but dry fluorine is without 
action. It is p)repared by electrolyzing a 
solution of potassium fluoride in liquid 
HF or molten KIIFz. The chief ores of 
fluorine are fluorspar (CaFz), and cryolite 
(NasAlFe). Fluorine will combine with 
all elements except the inert gases. It is 
so active tliat solid fluorine and liquid 
hydrogen expdode when brought together 
at — 252°C. The free element is diflicult 
to prepare and is seldom used except in 
research work. An important war use of 
fluorine was to prepare uranium bexa- 
fluoride for use in the atom bomb project. 
Huorine gas is used to make Sft, an 
insulating gas used in high voltage X-ray 
macliines, and also to make ClsF, a ma- 
terial nearly as active as fluorine itself 
but which, unlike fluorine, can be shipped 
in liquid form in cylinders. Cryolite is an 
essential material in the production of 
aluminum and is used, as is sodium ferric 
fluoride, as a “getter” in incandescent 
lamp manufacture. Hydrogen fluoride 
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is used for etching glass; in the fermen- 
tation industries for checking the growth 
of wild yeasts; to coagulate rubber latex; 
in the laboratory for analytical purposes, 
especially the estimation of silica; and 
for opening boring holes in gas and pe- 
troleum wells, the acid being used to 
dissolve the siliceous material. A plastic 
with excellent chemical inertness is made 
by polymerizing tetrafluoroethylene. Sol- 
uble fluorides are poisonous; NaF, for 
example, being a common insecticide. 
Boron fluoride is used as a catalyst. 
Traces of fluorides in the water supply 
are believed to prevent tooth decay in 
children but small amounts greater than 
traces cause a detrimental effect known 
as “mottled teeth.” A few typical fluorine 
compounds are NaF, CaFa, KF, AgF, 
and AIF3. CjcncTutors can he pun'hased 
in which the* gas (!an he produced for 
I’rorn 50^ to $2.00 per pound ($1.10 to 
$1.10 per kiU^granO de\>ending on the 
quantity made. FUioriiu* is uvailahle 
in cylinders. 


FRANCIUM (Named for France, the 
native country of its discoverer). This is 
element No. 07, the heaviest of the alkali 
metals. It was discovered in 1939 by 
Marguerite Percy at the Curie Institute, 
Paris. F'ranciurn, formerly called ar- 
tiniiim K by Mile. Percy, occurs as an 
alpha disintegration product of act inium. 
This particular isotope is a beta-emitter. 
Since francium is only a minor product 
of actinium decomposition, there prol)- 
ably exists only a little over 20 grams of 
naturally occurring francium in the 
earth’s crust to a depth of one mile. 


GADOLINIUM (Named for J. Gadolin, 
the F'innish chemist). Ger. (iad<jlinium. 
Fr. gadolinium. The eleiuent lias not 
been prepared, but several of its salts are 
known. Gadolinium was disc'overod in 
1886 by Marignac. It is generally found 
with other rare earths, especially tliose 
of the terbium family, of which it is a 
member. The gadolinium ion is colorless. 
Among the smts of this element which 
have been prepared are GdzOa or gado- 
linia GdCb, GdF„ Gd^S^, Gd2(S04)3V 


Gd(N03)3 *61120, and several organic 
salts. 


GALLIUM (L. Gallia, France). Ger. 
Gallium. Fr. gallium. Gallium is a steel- 
gray metal. It was discovered in 1875 
by L. de Boisbaudran. The element is 
widely distributed but the total amount 
in the eartli’s crust if very small. It is 
obtained from certain zinc blendes in 
which it occurs as a vcfy slight impurity. 
Gallium is unique inj' that it melts at 
30°C. and yet is not yery volatile at a 
red heat. These proj^erties make the 
metal valuable for use in thermometers 
for high temperatures.' It is also capable 
of being greatly supercooled; and, when 
solid, is much harder than other low- 
melting metals. Like frater, it expands 
upon solidilication. It has a very limited 
use in dental alloys, as an activator in 
phosphors and luminmis paints, and as 
a liquid st^al in the inlet systems of mass 
spectrometers. Gallium has a valence of 
three, and forms salts resembling those 
of aluminum, such as GaCb, GaiOs, 
GazSs, and Ga2(S04)3. It also forms 
divalent salts such as GaCb, etc. The 
price is about $1000 per pound ($2.20 per 
gram). 


GERMANIUM (L. Germania, Ger- 
many). Ger. Germanium. Fr. germanium. 
Germanium is a grayish-white metal of 
the silicon family, appearing in the 
periodic table between silicon and tin. 
It was discovered in 1886 by C. V/inkler, 
but it had been predicted before this by 
Mendeleev, who called it eka-silicon. 
Tlie ehmicnt is rather scarce and is 
found in small quantities in the ores of 
silver, copper, zinc, and a few other 
metals. It can he separated from most 
of its associates by precipitation from 
acid solution with lUS. The metal may 
be prepared by reducing the suliide with 
hydrogen or carbon. Germanium com- 
pounds are plant stimulants in very low 
concentrations, toxic in liigher. Germa- 
nium is used to make transistors, tiny 
devices which can replace vacuum tubes 
in many of their applications of rectifica- 
tion and ampiitication of electric current. 
For this use the element is more easily 
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purified than is silicon and it lias ex- 
cellent properties up to about 100°C. 
Silicon transistors, however, can operate 
up to alK)ut 200“C. Germanium re- 
sembles silicon in forming a gaseous 
hydride Gel [4, while K2GeF6 is like 
KaSiFe. GeOz, Ge^, GcO, GeS are 
typical compounds. The price is about 
$295 per pound (65^ per gram). 


number 72 in Marignac’s ytterbium and 
named his new element “celtium,** but 
this is now believed to have been a con- 
centrated sample of lutecium. It is very 
difficult to separate hafnium from zir- 
conium. Tliis is generally accomplished 
by many fractiontU orystailizations of 
the mixed potassium hexafluorides, 
KjHfFe and K2ZrF6. The metal is pre- 
pared by reducing KEHfFc with sodium. 
Hafnium, with its high neutron cross 
section, is useful for reactor controls. 


GOLD (Anglo-Saxon, ffoM. Sanskrit, 
juelt to shine). Ger. Oo/d. Fr. auruni. 
Like most metals that are found in the 
free state, gold has Ijeen known from 
ancient times. It is bright yellow in color, 
is very soft and heavy, is tfie most inalle- 
al)le and ductile of all metals, is a good 
conductor of iieat and electricity, and is 
not acted upon by air, water, or most 
reagents. The metal is generally foimd 
native in rocky or sandy deposits. After 
concentrating the ores, the gold is (ix- 
tracted by the amalgamation process or 
the cyanide method. It is widely used in 
coinage, being the standard for monetary 
value in most countries. The rnetal 
18 generally alloyed with copper or silver 
to make it hard enough to stand wear; 
such alloys are used in jewelry and 
other ornaments. Gold forms compounds 
cither tri- or mono-valent. 
Gliding IS often accomplished eleclrolyt- 
ically, usually with sodium gold cyanide 
or chloroauric acid, HAuCb. Many 
gold compounds are used in medicine 
and several, notably AuCb, are of use 
in photography. The United States 
g>vernment sets the price of gold at 
f 51(1.42 per pound avoirdupois. 
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HELIUM^ (Gr. helios, the sun). Ger. 
Helium. Fr. helium. Helium is a very 
light, colorlr^ss, odorless, inert, atmos- 
pheric gas. It was found spectroscopi- 
cally in the atrnosphfire of the sun by 
rx)ckyear in 1868. The gas was first 
isolated by Ramsay in 1895. Helium is 
present to a very slight degree in air, and 
to a much larger extent in certain mine 
gases and dissolve<J in spring water. 
Helium is a disintegration product of 
radioactive siihstancres, so it is generally 
found in the ores of uranium, radium 
etc. and from which it may be obtained 
by heating the mineral and pumping off 
the resulting gases. The chief source of 
helium IS certain gas wells in the Texas- 
Fanhandle containing 1 to 2% of the 
element; a more recently discovered 
supply has been found in wells of south- 
eastern (.obrado yielding as liigh as 7%, 
while a field in northwestern New 
Mexico produces gas with an 8% helium 
content. The best known foreign source, 
the blue rock salt of Germany, yields eas 
with 0 001% to 0.19% liclium Itif 
of ^ element in the crust 
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breathing. When multiple optical lenses 
are arranged in series, helium may be 
used to fill the spaces between them as 
light rays passing from a lens to helium 
are refracted less than in any other gas. 
Because of the ease of its detection it has 
been used as a tracer gas and allowed to 
diffuse through reservoir formations. 
Helium has been used to reducie the 
Ita/ards of welding magnesium and as a 
diluent for anesthetic gases where its 
rapid diffusion aids in lung penetration 
and subsequent clearing of the an- 
esthetic, and its inertness serves to pre- 
vent explosion of flammable anesthetic 
gas. A cylinder holding 146 cubic feet 
(4134 liters) at atmospheric pressure can 
be filled for $18.55. 


HOLMIUM (From Ilolmia, latinized 
form of Stockholm, near which the rare 
earth minerals are found). Ger. Holmium. 
Fr. holmium. Holmium is one of the 
least abundant of the rare earth metals. 
It lias never been isolated, tlie oxide 
holmia, H 02 O 3 , being very difficult to 
obtain in a pure state. The el(*ment was 
discovered in 1879 by P. T. Cleve. 
Holmium salts, a few of which have been 
prepared, arc yellow with an orange 
1 inge. 


HYDROGEN (Gr. hydro genes, water 
former) Ger. Wasserstoff. Fr. hydroybne. 
Hydrogen is a colorless, odorless, com- 
bustible gas. Although it was known to 
the alchemists, hydrogen was first recog- 
nized as a distinct substance by Caven- 
dish in 1766. Hydrogen occurs in the free 
state in certain natural gases and in vol- 
canic exhalations. Hydrogen is one of the 
major components of the earth’s atmos- 
phere above 13 miles. In water one part 
of hydrogen is combined with eight parts 
of oxygen and from which it can be 
•separated by electrolysis, the usual 
method of preparing the pure gas. It is 
also obtained by the action of acids on 
metals and by the action of steam on 
certain metals such as iron at a red heat. 
Hydrogen is element numl)er one in the 
t>eriodic table; it has the lowest atomic 
weight of any element and is the lightest 
gfts; the hydrogen molecule diffuses faster 


than any other. The gas is used in the 
oxy-hydrogen flame in welding, in hy- 
drogenating oils, fats and other sub- 
stances, for filling balloons, and as a 
reducing agent. Hydrogen is a necessary 
constituent in hundreds of important 
compounds. All acids owe their acidity 
to the presence of the hydrogen ion in 
their solutions. All hydrocarbons, car- 
bohydrates, proteins, fets, in fact nearly 
all organic compounds contain hydrogen. 
A cylinder holding 176 cubic feet (4984 
liters) at atmospheric pressure can be 
refilled for about five dollars. 


DEUTERIUM (SymlK# D) is the isotope 
of hydrogen with an Atomic weight of 
two. It was discovered in 1931 by H. C. 
Urey with the aid of F. G. Brickwedde 
and G. M. Murphy in distilling liquid 
hydrogen near its triple point of 
13.92° K. Normally hydrogen contains 
aliout one part deuterium in 5,000. Most 
deuterium is produced by an electrolytic 
process as a compound with oxygen; 
namely, as heavy water or D 2 O. In 
atomic energy research heavy water be- 
caiiK' important because of its action as a 
moderator. Plants and animals cannot 
live in water exmtaining a high j:)ercent- 
age of DoO. The use of deuterium makes 
l>ossiblc the tracing of food in metabolic 
processes. Incorporating small amounts 
in an animal’s f(X)d and later locating the 
deuterium in the various tissues or ex- 
cretory products is the method employed 
in this work. A very pure deuterium in 
glass at normal pressure sells for about 
$10 a liter. The isotoiJC of atomic weight 
three is much less abundant than deu- 
terium. It is called TRITIUM* 


INDIUM (From its indi^o-blue spec- 
trum line). Ger. Indium. Fr. indium. A 
metal of the aluminum family, it is 
silvery white, very malleable and ductile, 
softer than lead, unaffected by air or 
water hut on ignition forms In208. It was 
first isolated in 1863 by F. Reich and 
T. Richter. Indium is a rare metal and 
never occurs native hut is found as 
impurity to the extent of about 0.1% in 
various zinc ores. As an alloying material 
with non-ferrous metals it increases cor- 
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rosion resistance 
ing point. An alloy of indmm, 
bismuth, lead and tin melts '>elow 50 C_ 
and is used to make casts broken 
limbs. The metal is used to coat cheraic^ 
pumps and to replace chromium in 
fcright work. Indium and its compounds 
are used in jewelry, pharmaceuticals, 
soldering fluxes, electrical contacts, den- 
tal alloys, glass colorants, and mordants. 
Greater production and increased uses 
in recent years have lowered tb® Price 
materially. The price is about $32 per 
pound ($70 per kilogram). 


IODINE (Gr. iodes, violet). Get. Jod. 
Fr. lode. The German symbol of J for 
iodine, and the French symbol of Az 
for nitrogen are the only instances of 
different national usage in this respect. 
Iodine, one of the halogen elements, is 
a bluish-black, crystalline solid which is 
converted into a violet vapor on heating. 
It was discovered in 1811 by B. Courtois. 
Gay Lussac aided him in investigating 
the new substance and in proving it to 
be an element. Iodine docs not occur 
free in nature hut its comoouiuls are 
found in sea water as well as in sea 
plants and animals. Certain varieties of 
kelp absorb it from the water in pref- 
erence to bromine which occurs in much 
larger quantities. In the earth’s rocky 
crust, iodine must be classed as a rare 
element. Iodine was formerly obtained 
from the ashes of seaweeds, but most of 
it is now made from the mother liquors 
after the extraction of sodium nitrate 
from the caliche of Chile in which iodine 
is present in the form of iodates. The 
iodine is obtained from iodates by heat- 
ing them with sodium bisulfite. Iodine 
plays an important part in animal 
economy, it being present in small quan- 
tities in all the organs, especially the thy- 
roid gland. The element is used in medi- 
cine, both as a tincture (the free element 
dissolved in alcohol) and in compounds, 
mostly for external use as antiseptics. 
Iodine is important in analytical chem- 
istry as are several of its compounds, 
notably KI and KIOj. Some iodides are 
used in photography. A considerable 
amount of iodine is used in the aniline 
dye industry. It acts as a powerful 
poison. Iodine usually has a valence of 
one, forming iodides such as Nal, KI, 


Agl, Bil,, Gala,, etc. It ^ io- 

Antes (salts of iodic acid, HIOj) and 
Sr* (salts of periodic acid, HIO.). 
Trivalent iodine is known m compounds 
likp ICls The wholesale price of crude 
iodine is about $1.30 per pound ($2.80 
rkAr kiloffram). 


IRIDICM (So named from the irides- 
cent color of its salts). Ger. Iridium. Fr. 
iridium. Iridium is a metal of the plat- 
inum family. It is hard, brittle, non- 
ductile, and in appearance lies lietween 
silver and tin. Iridium was first identified 
as a new metal by Tennant in 1804. It is 
found in alluvial deposits alloyed with 
platinum as platiniridium, or with os- 
mium as osmiridium. The metal is gener- 
ally obtained by precipitation from 
solution as (NH 4 ) 2 lrCl«; this is then 
heated in a current of hydrogen, leaving 
the impure iridium which niust further 
undergo a complicated process to remove 
traces of rhodium, ruthenium and iron. 
Iridium, when alloyed with platinum, 
forms a hard, resistant metal that is used 
to make scientific apparatus, surgical 
tools, standard weights and lengths, and 
pen points. Because of its hardness the 
element itself is used to make pivots and 
magneto contacts. Iridium black, made 
by the action of light on alcoholic sul- 
fate solutions, is used as a catalytic 
agent. Acids, even aqua regia, do not act 
on iridium, while fluorine and chlorine 
do not act until a red heat reached. 
Fusion with KOH end KNOj results 
in the formation of K 2 lr 04 . lrCi4, 
IrCb, KjIrCle-SHzO, IrOi, and 

Kl3r(CN)6 are some typical iridiam 
compounds. The wholesale price of the 
metal is about $1 70 per tioy ounce ($5.47 
per gram). 


IRON (Anglo Saxon, iren, or Uern. 
Latin, ferrum, from which is derived the 
symbol F'e). Ger. Eisen. Fr. fer. Iron 
is a bright, silvery white metal which 
tarnishes in air or water. Perfectly dry 
air does not alTect it, but under normal 
atmospheric conditions an unprotected 
sample will, in time, rust away com- 
pletely. Next to aluminum, iron is the 
most abundant of all metals, and has 
been known from very early times. It i® 
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sometimes found native in meteors, in 
which it is alloyed with from 1 to 10% 
of nickel. The usual source of the metal 
is magnetite (Fe304) and hematite 
(FezOa), which are the ores that are 
mined in vast quantities in the Lake 
Superior district. The iron is obtained 
by reducing the ores with carbon in a 
blast furnace. The fusible carbide, cast 
iron, can be purified by “puddling” in 
a reverberatory furnace with ore, lime- 
stone, etc., to remove C, S, P and Si 
with mechanical working to produce 
wrought iron; or completely fused at a 
higher temperature for steel, to which 
alloying additions may be made. Pure 
iron is rather soft, malleable and ductile. 
Small amounts of carbon greatly change 
these properties, making the iron harder 
and of higher tensile^ strength; too much 
carlxm makes iron brittle. Iron is very 
strongly magnetic. It is readily attacked 
by dilute mineral acids, but can be 
rendered passive by concentrated nitric 
acid. Pure iron is seldom used except in 
medicine for troatm(*.nt of anemia, and 
in analytical work as a reducing agent, 
but the so-called “ingot iron” and 
electrolytic iron are nearly pure, as are 
certain low carbon steels. The quality 
of steel is greatly improved by the ad- 
dition of small amounts of nickel, co- 
balt, chromium, vanadium, or tungsten. 
FeO, FezOs, FeS04, FeS, FoCb and 
Fe(JN03)3 are typical iron compounds. 
Crude pig iron sells for about $51 per 
ton ($57 per metric ton) but IJ. S. P. 
powdered iron costs alKjut $1.10 per 
pound ($2.42 per kilogram). 


KRYPTON (Gr. krypios, hidden). Ger, 
Krypton. Fr. crypton. Krypton is one 
of the rare, inert atmospheric gases. 
It was first isolated by W. Ramsay and 
M. W. Travers in 1898 by fractionally 
distilling liquid argon which contained 
the other inert gases and among which 
It^rypton is present to the extent of about 
0.01% of the crude argon. It is seldom 
used in the pure state but is usually al- 
lowed to remain in the argon which is 
used in filling light bulbs. Jiecause of its 
greater heat conductivity pure krypton 
Js used in place of argon in mine safety 
lamps. In glass at normal atmospheric 
pressure, a liter of pure krypton sells for 
about $30 ($850 per cubic foot). 


LANTHANUM (Gr. lanthano, to be 
concealed). Ger. Lanihan. Fr. lantharve. 
Lanthanum, a tin-white metal which is 
malleable but not ductile, was discovered 
in 1839 by G. G. Mosander. It burns 
in air at 440-460°C. to form the oxide 
LazOa. and generally occurs with the 
other rare earth elements in the com- 
bined form in such niirH»rals as scheelite, 
monazite, apatite, cerite, orthite, as 
well as in certain kmds of calcite and 
fluorspar. The element; is fairly common. 
Lanthanum salts are colorless unless de- 
rived from a colored acid. Most of the 
usual salts of larithan|im have been pre- 
pared, such as the chloride, LaCb, from 
which the metal is n|adc by reduction 
with sodium, the sulfite, La2(S04)3, etc. 
LazOs is the strongest t>ase of all the rare 
earth oxides. It is use4 in making optical 
glass of high refra<;tive index. The price 
of the metal is about $9 per gram. 


LEAD (Medieval ledy leed, lead, Anglo- 
Saxon Had, akin to Danish load, L. 
plumbum, from which we get the symbol 
Pb). Ger. blei, Fr. plomb. Lead is a dull, 

f ray, heavy metal with little tenacity, 
t is very soft and easily fused, and has 
been known from ancient times. Lead is 
seldom found native, its most com- 
mon ore being galena (PbS). Cerussite 
(PbCOs), and anglesite (PbS04) occur 
in sufficient quantities to be mined, and 
a rare mineral plumJ:>ojarosite is used 
as an ore in Utal). The ores are roasted 
in some cases to form the sulfate, sulfide 
and oxide in such proportions that 
when the temperature is raised they 
react to form lead and sulfur dioxide. 
In the iron reduction process the ore is 
heated with iron, and the lead is set 
free. It is used in making pipes, sulfuric 
acid chambers, and other containers for 
corrosive liquids. Vast quantities are 
used in the lead plate type of storage 
battery, as well as in many valuame 
alloys such as Babbitt and type metal, 
shot, solder and pewter. Lead com- 1 
pounds are very important in the paint 
industry, white lead (2PbC03-Pb(0H)z), 
red lead (Pb304), and lead chromates 
such as PbCr04 being common pigments 
while lead linoleate and other lead salts 
of fatty acids are well-known paint 
driers. Lead com founds are used in the 
manufacture of flint glass and enamels; 
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lead oxide is used in vulcanizing rubber; 
the cthide, Pb(C 2 Hs)* is a popular gaso- 
line antiknock; and sodium plumbite 
(NazPbOi) is used to sweeten gasoline 
by nsmoving the sulfides as Pb^- Lead 
is the stable end product of all natural 
radioactive elements. Radium D is one 
of the radioactive isotopes ot lead. Ine 
nature of tliese isotopes as shown by 
the molecular weight of the lead found 
in a certain region is taken as an indi- 
cation of its geological age. Lead and 
its soluble compounds are cumulative 
poisons, repeated small dos(iS being as 
dangerous as a single large dose. Ex- 
posure to dust containing lead is a cona- 
mon cause of poisoning, “painters’ colic/* 
being an example. PbO, PbOz, Pb(N 03 ) 2 » 
Pb(C 2 H 302 ) 2 , and KzPbOa are typical 
lead compounds. The wholesale price is 
about per pound (30ff per kilo- 

gram). 


LITHIUM (Gr. lithos, stony). Ger. 
Lithium, Fr. lithium. Lithium, first in 
the alkali group of metals, is silvery 
white in color but it must be preserved 
in a well-stoppered bottle under a liquid 
which contains as little oxygen as pos- 
sible to prevent tarnishing. Lithia, LhO, 
was discovered in 1817 by A. Arvedson 
in petalite. H. Davy, somewhat later, 
succeeded in isolating a little of the 
element by electrolyzing Li Cl. The ele- 
ment, never occurring free, is widely 
dbtributed in its compounds and is 
slightly less abundant than <;opper in 
the earth’s crust. The principal sources 
in the United States include Searles Lake 
in California, the Black Hills in South 
Dakota and the Kings Mountain District 
of North Carolina. In Canada workable 
deposits occur in the Lacorne area of 
northwestern Quebec and the (^at Lake 
area of Manitoba. A large deposit of 
high-grade ore in Rhodesia is being de- 
veloped. It is the lightest of all metals, 
has the highest specific heat of any ele- 
ment, and is the hardest of the alkali 
metals being about as hard as lead. The 
first major application of lithium came 
^ the 1880*s when it was used in the 
Edison batteries which are still widely 
used in railway signal systems, electric 
trucks, mme locomotives and other 
heavy duty equipment where depend- 
ability is required. It is used as a do- 


gasifier deoxidizer and desulfiirizer for 
molten’ metals, as a hardener in lead 
base alloys, and as a grain refiner of 
nonferroiis metals. Thus used as a re- 
fining agent, lithium is enclosed in 
aluminum, bronze or other metal and 
added to molbm metal of the same type. 
The carbonate and the citrate are used 
in medicine, the carbonate in ceramic 
glazes, tlie chloride in air conditioning, 
the fluoride as a flux in welding alumi- 
num, and the hydride in generating 
hydrogen. In the form of comiiounds 
such as the zirconate, cobaltitc, or man- 
ganite, the element is used in porcelain 
enamels to give greater adherence, im- 
proved thermal shook, lowered firing 
temperatures, improved acid resistance, 
and inen^ased opacity. The stearate is 
put in lubricating greases to speed flow 
in sub-zero eohl. The emphasis on 
lithium-i»ased greases makes it appear 
likely that within a few years all auto- 
motive greases will contain such com- 
pounds. The element is likely to com- 
mand a leading position in the atomic 
energy field due to its adaptability to 
both fissionable and fusionable reactions, 
involving a higher power factor and 
greater degree of utilization than the 
much better known uranium. It is 
thought by some that lithium may in 
time replace uranium as the prime source 
of fuel for nuchmr energy. This has 
spurred a world-wide hunt for new 
sources of supply. U. S. lithium produc- 
tion in terms of lithium carbonate has 
increased from 645,000 pounds in 1947 
to 4 million in 1952. Output at present 
is near a 10-million pound annual rate 
and should keep climbing rapidly for 
many years to come. For fissionable 
reactions the ordinary form of lithium 
(lithium-7) when joined by a proton 
splits into two helium niu lei. On an 
equal weight basis, tlie energy thus re- 
leased is almost llin*e tim(*s greater than 
that from uranium-235. In fusion reac- 
tions, lithiura-6 combines with tritium 
(hy<lrogen-3) to give two helium nuclei 
and a free neutron. Tritium, which is 
extremely rare in nature, can he pro- 
duced by bombarding litbiijm-6 with 
neutrons in a uranium pile, the resultant 
reaction yielding tritium and helium. If 
hthium turns out to I>e a feasible and 
practical source of nuclear fuel it will 
^rtain advantages over uranium 
and thorium since it is more plentiful 
and easier to extract, there would be no 
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radioactive by-products which are 
of uranitim’s chief hazards, and it would 
be cheaper and yet yield three times 
greater energy tlian the same am(junt 
of uranium. The price of lithium is 
about $11.00 per pound (.$24.20 per 
kilogram) but lithium chloride costs 
only about $1.25 per pound ($2.75 per 
kilogram). 


LUTETIIJM (From Lutecia, ancient 
name of Paris). Ger. iMieiiimi. PY. 
luleiium. Lutetium is the last of the rare 
earth elements in the periodic table. It 
was discovered in 1905 by G. Urbain and 
is found in various rare earth minerals, 
(^specially those containing yttrium. 
Lutetium is one of the less abundant of 
the rare (?arths. The metal lias not been 
prepared in the pure state, but a few 
salts are known, including liitetia, 
ljUzOa, and the sulfate, Lu2(S04)3. 


MAfyNESIUM (L. Magnesia, a district 
in Asia Minor). Ger. Magnesium. Ft. 
magfiesiam. Magnesium is a very light, 
silvery white metal that tarnishes 
slightly in air. In 1808 H. Davy proved 
that magnesia was the oxide of a metal 
which he called magniiirn. This name 
was later changed to magnesium. The 
metal was isolated by Bussy in 1829. 
It d(ies not occur free in nature, but 
its compounds are quite common. 
Magnesite (MgCOs), dolomite (MgCOs- 
GaCOs), carnalite (KCI-MgCh), and 
Epsom salt (MgS04-7Hz0) are common 
magnesium minerals. The metal is gen- 
erally made by electrolyzing the fused 
chloride. In this country the cluof sources 
of magnesium are the Michigan brines 
and sea water. Magnesium as a powder or 
a riblion will burn in air with a brilliant, 
white flame, and in these forms is used 
as a ''flashlight powder” and for pyro- 
technics. It is the easiest of all metals 
to machine, and can also be cast, rolled, 
or forged, Aji alloy of about 90% mag- 
nesium and 10% aluminum is widely 
used because of its high strength per 
pound. Magnesium is also used to de- 
hydrate oils, to form the Grignard 
reagent so important in organic chemis- 
try, and as a deoxidizer in making 


certain alloys. The element is essential 
to both animal and vegetable He. 
MgO and MgCOs are used in ceramics, 
while several magnesium compounds 
are important medicinally. Only silver, 
copper and aluminum have a greater 
electrical conductivity than magnesium. 
Aluininuni has also greater mass con- 
ductivity. During the war production 
of the metal was greatly increased to sup- 
ply the neeils for pyrotechnics, incendi- 
aries, and aircraft. Peacetime uses, such 
as in garden tools, bicycles, rotating and 
reciprocating parts in machinery where 
lightness is desired, are finding ever 
greater acceptan(;e. The price of tlie 
metal in ingot form is about 27^ per 
poimd (59^ per kilogram). 


MANGANESE (L. m#gnes, magnet, as 
pyrolusite was fornieiiy confused with 
iron ores which are magnetic). Ger. 
Mangan. Fr. mrmganhe. Manganese is 
a hard, brittle metal with a brilliant 
luster and a reddish tinge. In 1740 
Pott showed that pyrolusite (Mn02), 
contaiiied no iron, and formed a series 
of well-defined salts. In 1774 Scheele 
proved that it contained a new element. 
Gahn was the first to isolate the metal. 
Manganese is quite widely distributed 
in the combined state in such ores as 
pyrolusite (MnOz), braunite (MnzOs), 
and hausmannite (Mn304), as well as 
in the form of the sulfide, sulfate, car- 
bonate, silicate, and tungstate. The 
metal can be preparcHl by reducing the 
oxides with carbon or aluminum; by re- 
ducing the halogen salts with sodium, 
magnesium, or aluminum; by reducing a 
manganese solution with various metals; 
and by electrolysis. The most important 
use of manganese is in the alloys fer- 
romanganese and spiep^leisen in which 
form it is added to steel to impart tough- 
ness and hardness without brittleness. 
Manganese is essential to plant and ani- 
mal life and to reproduction in animals. 
The oxide MnDs is used in the manu- 
facture of chlorine and iodine, in making 
a black enamel for pottery, as a drier for 
oils, and as a depolarizer in dry cells; 
MnClz is used in dyeing cotton; MnS04 
is employed in calico printing; KMn04 
and NaMn04 are used as disinfectant 
and in analytical chemistry. The chemi- 
cal industry uses about 10% of the 
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mixed carbonyls which are then 
5<»ed by heating. Nickel is 

OTdinary temperatures but ? 

360°C. Air and sea water have very httle 
eilect on nickel, nor do 
fiulfuric acids corrode it at ordinary 
temperatures. At a red heat, nickel slowly 
decomposes steam. The addition of up 
to 18% of lun^^sten ^freatly the 

resistance of nickel to corrosion. Nickel 
is widely used as a catalyst, since m the 
finely divided state it speeds up many 
reactions such as the hydrogenation ol 
oils, the reduction of nitrogen oxides to 
ammonia, the decomposition of acety- 
lene, etc. Nickel plated objects are very 
common, as are alloys of nickel such as 
invar, German silver, oonstantm, chro- 
mel, monel metal, etc. Nickel steels are 
niuc*h used because of tlieir toughness 
and resistance to corrosion. Nichrome 
and chromel are the most widely used al- 
loys in the manufacture of electrical 
heating units. Nickel was so necessary 
during the war that it was one of the 
first metals to be put on the priority list 
and one of the last to he taken^ ofi. 
Nickel and nickel bronze or other nickel 
alloys are used as coinage in several 
countries, Edison cells use nickel oxide or 
hydroxide for depolarizing electrodes. 
Nickel usually behaves as a bivalent 
element, the trivalent salts being un- 
stable as a rule. NiO, NhOs, NiCt, 
Ni(()H) 2 , NiS, NiS 04 , and Ni(N 03)2 
are common nickel salts. The wholesale 
price of nickel is about 60^ per pound 
($1,32 per kilogram).. 


NIOBIUM (Gr, myth. Niobe, daughter 
of Tantalus, as it is always found as- 
sociated witli tantalum). Ger. Niobium. 
Ft. niobium. Niobium is a platinum- 
white metal with a bright luster. It was 
discovered in 1801 by C. Hatchett. 
Niobium does not occur in the free state 
and its minerals are relatively rare. It is 
generally found with tantalum as the 
niobates and tantalates of calcium, iron, 
uranium, manganese, and the rare earths. 
The two metals are separated by taking 
advantage of the different solubilities of 
potassium fluotantalate and potassium 
iluomobate. Niobium is malleable and 
ductile, and very resistant to corrosion, 
wHhetanding the action of the common 
mineral acids including aqua regia, al- 


though it is dissolved by hydrofluOTW 
adr^An alloy containing 0.5% to 0.8% 
of niobium is used in engine parts which 
are subjected to temperatures in exceM 
of 800°C. lAe its companion metal, 
tantalum, a niobium electrode acts as an 
electrolytic valve allowing an alternating 
current to pass only in one direction 
through an electrolytic ceU. Niobium has 
l«en useil in lamp filaments and in 
jewelry, it lieing capable of being colored 
bv an electrolytic process. Niobium 
forms the oxides NbzOa, NbOz and NbaOs, 
the pentoxide 

as niobates. Nbhs, NbCb, NbCU, 
NbGCU are other conifxnmds. Ihe 
wholesale price is about $75 per pound 


NITROGEN (L. nt/ro, native soda; gen, 
forming). Ger. Slickslojf. Fr. azote, symliol 
Az, tJiis symbol and .1 for iodine licing the 
only instances of dilTerences in national 
usage of chemical syrnlx>ls. Tlie com- 
pound PbNe is called lead azide even in 
this country, an example of the persist- 
ence of the old French name. Nitrogen 
is a colorless, odorless gas present in the 
atmosphere to the extent of 75.5% by 
weight, and 78.06% by volume. O. Ruth- 
erford, in 1772 is credited with its dis- 
covery, but Cavendish, Lavoisier and 
others investigated “phlogisticated air,” 
as air minus oxygen was called. Nitrogen 
is a vital constituent of animal and plant 
diets, and forms a part of all living 
bodies. Certain legumes, notably beans, 
have the power of absorbing nitrogen 
from the air and transforming it into pro- 
teins whic h is in turn food for animals. 
This nitrogen cycle in the soil is essential 
to life. Fixed or combined nitrogen is 
present in many mineral deposits as salt- 
peter, KNO3, or soda niter, NaNOs* 
because of its slight solubility in water, 
nitrogen is contained in many natural 
welters and has been found in the gases 
from springs, geysers, and volcanos. It 
is prepared by removing the oxygen 
and carbon dioxide from the air with 
liot copper and lime. This, of course, 
leaves the nitrogen cx>ntaminated with 
the inert gases. It may be prepared in 
the lalioratory by beating an aqueous 
solution of a mixture of 1 mole NaNOa 
and 1^2 mole (NH 4 ) 2 S 04 . Nitrogen has 
been made by the fractional distilla- 
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tion of liquid air, and by reactions 
with substances containing nitrogen of 
which the following equation is an ex- 
ample: 2NH3 -f 3CI2 « 6HC1 + N2. 
Gaseous nitrogen is often used to form 
an inert atmosphere for the preservation 
of materials, and to fill incandescent 
bulbs, although the gas is not entirely 
inert since it combines directly with 
lithium, calcium, and magnesium when 
it is heated with these metals. Nitrogen 
is also used in the manufacture of am- 
monia, which may in turn be oxidized 
to nitric acid. Nitrogen compounds 
are very numerous, all nitrates, nitrites, 
nitrides, cyanides, cyanates, and all 
nitro, amino, and ammonium compounds 
being included in this category. Many 
nitrogen compounds are explosive, some, 
like pieric acid, being comparatively 
stable, while others, like nitrogen iodide, 
can be exploded by toiiching them with 
u feather. Nitrogen forms five oxides; 
NzO, NO, N2O3, NO2, and N2O5. Am- 
monia, NII3, nitric acid, IINO3, and 
urea are perhaps the most important 
nitrogen compounds. It is an essential 
substance in time of war since nitrogen 
is the basis of every non-atomic military 
explosive, as well as an essential ingre- 
dient of fertilizer for the production of 
food. A cylinder of nitrogen containing 
14) 2 pounds (6.6 kilograms) or 200 cidnc 
feet (5663 liters) at normal pressure can 
be refilled for about $5. 


OSMIUM (Gr. osme, a smell, from the 
odor of its volatile tetroxide). Ger. 0,y- 
miwrn. Fr. osmium. Osmium is a brilliant 
metal of the platinum family, bluish in 
color and resembling zinc in appearance. 
It was discovcjred in 1804 by Tennant. 
It is a scarce element being found in 
nature alloyed with iridium in osmi- 
ridium, and in platinum sands in North 
and South America and the Urals. It 
niay be precipitated from .solution by 
H2S as O8S4, which on heating deposits 
osmium on the upper part of the crucible. 
Osmiiun may also be prepared by re- 
ducing O8O4 with carbon monoxide or 
dioxide in a red hot porcelain tube. 
Osmium tetroxide melts at 45° and 
hoils at 100°, yielding a very poisonous 
vapor which causes pathological dis- 
turbances even to the extent of blind- 
ness. Osmium has a specific gravity of 


21,3 to 24 and has the greatest density of 
any known substance. It is harder than 
glass and is very brittle. The metal is 
readily dissolved by fuming nitric acid, 
aqua regia, or fused sodium or barium 
nitrate; it is also attacked by hot fluorine 
or chlorine. In the finely divided form 
osmium is a very efTective catalyst, caus- 
ing hydrogen and oxygen to explode at 
40 to 50°. With an osmium catalyst am- 
monia can be made from its elements at 
185 atmospheres and a temperature of 
880 tt> 1000°. Its chief use is in the alloy 
osmiridium which is used to make pen 
points. Replacing jewels, alloys of 
osmium are used to make bearings for 
small instruments. Osinium is the only 
element which forms d^nite compounds 
with a valence of eight. It also forms salts 
in which it has valenciesi of 2, 3, 4, and 6. 
OSCJ2, OsCh, H2OSO4 and Os04 are typi- 
cal compounds. Osmium sells for about 
$150 per troy ounce (|4.82 per gram). 


OXYGEN (Gr. oxyx, sharp; gen, born). 
G(‘r. Saiierstoff. Fr. oxyghne. Oxygen is a 
colorless, odorless, active gas. The liquid 
and solid forms have a pale blue color. It 
was discovered indcf^endently by Priest- 
ley and Seheele in 1 774, and was known 
to the (chemists of the 18th century as 
“dephlogisticated air.’* Oxygen is the 
most abundant element, making up 
88.8% of the waters of the earth, 46% of 
the rocks and soils, and one-fourth of the 
atmosphere by weight or one-fifth by 
volume. The best commercial method of 
preparing oxygen is by the fractional dis- 
tillation of liquid air but it can also be 
obtained by the electrolysis of water 
containing dissolved electrolyte, or by 
heating HgO, Ba02, KCIO3 or other 
oxygen-containing oompo.unds. Oxygen 
is not combustible but supports wm- 
bustion, and combines with all the ele- 
ments except the inert gases of the argon 
group. All plant and animal life as we 
know it depends on oxygen either free or 
combined for its existence. The gas is 
used in the oxy-hydrogen and oxy-acety- 
lene flames for welding; for ventilating 
submarines; for medical purposes; for 
oxidizing oils, etc.; for bleaching; and in 
determining the carbon content of steel 
and organic compounds. The element 
exists in two forms, the usual state being 
Oa, while ozone, a less common form is 
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Oi. The name ozone was derived from a 
Greek word meaning “I smell ; ine 
characteristic odor of the substance is 
often noticed around electrical machines. 
It is formed whenever an electric spark 
is produced and can often be observed 
during thunder storms. Ozone is a very 
active oxidizing agent especially towards 
organic matter and is used as a bacteri- 
cide in sterilizing water as well as in 
oxidizing and bleaching processes. Much 
of the ageing of rubber is caused by ozone 
in the atmosphere. Ozone is never sold 
as such but is made by an electric spark 
discharge at the place where it is to lie 
used. A cylinder of oxygen holding 244 
cubic feet (4905 liters) at normal pres- 
sure can be refilled for $7.50. 


PALLADIUM (Named from the plan- 
etoid Pallas). Ger. Palladium. Fr. pal- 
ladium. J^alladium is a silvery white 
metal, less ductile but hardiT than 
platinum. It was discovered by Wollas- 
ton in 1803 and occurs native alloyed 
with platinum or gold, and as the sel- 
enidc. It is a scarce element being present 
as an impurity in the nickeliferous ores 
of Sudbury, Ontario, from the matte of 
which it is sometimes isolated. Palladiiim 
may be separated from the platinum 
group through precipitation as the iodide 
by adding ]X)tassiura iodide to the solu- 
tion. The metal is obtained by reduction 
of its salts with hydrogen, or by dep- 
osition from its solutions in the pres<mce 
of zinc. Palladium occludes gases to a 
remarkable degree, especially hydrogen, 
and like other members of the platinum 
family, it is a very good catalyst, par- 
ticularly when in a finely divided state. 
It is attacked by hot, concentrated acids 
and by fluorine or chlorine at high tein- 
peratures. Alloys of palladium and gold 
are useful as platinum substitutes and, 
l)ecause of their resistance to atmos- 
pheric corrosion, are used for astronomi- 
cal and dental purposes and for coating 
the reflectors of searchlights. Palladium 
salts are used in photography. Palladium 
functions as a hi-, tri-, and tetra-valent 
element. PdCh, KaPdCh, PdCh, PdO, 
PdjOi’xHaO, and PdQz'xHjO are typi- 
cal palladium compounds. The metal 
sells for about $24 per troy ounce (77^ 
per gram). 


PHOSPHORUS (Gr. phosphorosy light- 
bringer). Ger. Phosphor. Fr. phosphore, 
Phos^phorus is a non-metallic element 
occurring in several different forms. 
White or colorless phosphorus, the or- 
dinary form, turns yellow on exposure to 
light. Red phosphorus can be made by 
beating the white variety or exposing it 
to a bright light. When a solution of 
yellow phosphorus in phosphorous tri- 
bromide is held at 180°, a bright red 
precipitate separates. This is called scar- 
let phosphorus. Metallic or violet phos- 
phorus is obtained by beating the red 
variety in contact with lead for ten hours 
at about 500°C., the phosphorus dis- 
solves in the load and, on cooling, sepa- 
rates in this crystalline modification. 
Only the rod and "yellow forms are com- 
mercially available. When pure, the red 
form is not poisonous whereas the yellow 
variety is extremely toxic. Many of the 
compounds of piiosphorus are harmless. 
Phosphorus, first isolated from urine by 
II. Brandt in 1669, is the first element 
whose discoverer is known. Phosphorus 
does not o(;cur native but its compounds 
are widely dislril)uted. The chief source 
of the elcunent is phosphate rock, gen- 
erally C^a 3 (P 04 ) 2 » which is treated with 
sulfuric acid to convert it to phosphoric 
acid which is then heated with carbon, 
the crude pliosi)Iiorus being removed by 
distillation, it occurs in all fertile soils, 
being a iiect‘ssary factor in plant and 
animal economy. It is an essential con- 
stituent in protoplasm, nervous tissue 
and bones, occurring in tlic latter as 
calchirn phosphate. Phosphorus is used 
in making bronzes, in gas analysis, in 
medicine, in making matches, and as a 
“getter” in incamlescent lamp manu- 
facture. Pn 3 ,PCl 3 ,PCl 5 , PO(:i 3 , Na 3 P 04 , 
P 2 O 3 , and P 2 O 5 are typical com{)oimds. 
In large quantities the red and the 
yellow varieties sell for 45<f and 43i!f per 
pound (99^ and 95ff per kilogram) re- 
spec tivtdy. 


(Spanish plaia^ silver), 
v^r. Plaiin, Fr. platine. Platinum is a 
tin-white metal, malhjable, ductile, and 
harder than silver; it does not tarnish 
m air or dissolve in any single acid. It 
was urst brought to Europe from South 
America in 1735. The metal occurs 
native, either in a fairly pure state or 
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alloyed with other metals and nucgets 
weighing up to 21 pounds have neen 
found. In refining crude platinum, the 
metal is precipitated as (NH 4 ) 2 PtCl 6 
which on being heated yields spongy 
platinum. This is then rolled or ham- 
mered into the desired condition. Plati- 
num is a very noble metal being dissolved 
only by aqua regia but it is corroded by 
the halogens and caustic alkalies. Like all 
the metals in this group, platinum pos- 
sesses considerable catalytic activity, a 
property most pronounced when the 
metal is in a finely divided state. Plati- 
num black, in which form it is generally 
used as a catalyst, is a fine, soft, black 
powder which is tliought to he PtO-lIzO. 
A'platinum catalyst is used in the contact 
process for manufac'turing sulfuric acid 
and other commercial reactions. Plati- 
num is used for jewelry, and for electri- 
cal and dental purposi's, as well as mak- 
ing crucibles, tongs, pyrometers, electri- 
cal contact points, pins, foil and plate. 
\nother use in recent years is in decorat- 
ing glassware, in whicli a platinum resin 
is applied and fired, leaving a bright and 
very thin coating of platinum. Very fine 
platinum noxzles, called spinnerets, are 
used to produce rayon, spun glass and 
otiier synthetic fibers. The chemical in- 
dustry uses about 13% of tJ)e platinum 
f)roduced. The moat important war use 
is in the catalytic production of nitric 
Mcid which is so essential in explosives 
manufacture. The principal sources of 
tlic metal are Canada, Russia, South 
Africa, and Colombia. PtCb, HzPtCb, 
KzPtClc, and PtO^HzO are 
typical platinum compounds. The price 
of the metal is about $93 per troy ounce 
($3 per gram). 


PLUTONIUM (Being the second trans- 
uranium element, it was named for 
Pluto, the second trans-Uranus planet). 
This element. No. 94, was discovered by 
workers in the Radiation Laboratory in 
Berkeley, California. An isotope of 
atomic weight 238 was first detected by 
McMillan, Kennedy, Seaborg, and Wahl 
in 1940-41. The most important isotope, 
atomic weight 239 and half-life of 24,100 
years, was found ^ Kennedy, Seaborg, 
Segre, Md Wahl. This isotope was pre- 
pared in large quantities oy neutron 
capture in the uranium pile. Like U-235 


it is able to sustain a nuclear chain re- 
action and was the material used in the 
atom bomb, Plutonium is very similar 
chemically to uranium and neptunium. 
In fact, tlie elements from numbers 89 
through 101 are considered as forming 
the actinide series of elements similar to 
the lanthanide or rare earth series. There 
is evidence that this number may be ex- 
tended to 103 as the entire 5f subshell 
corresponding to the 4f shell in the rare 
earths is filled. All four valence states of 
plutonium, namely 3,' 4, 5 and 6, can 
coexist in equilibrium in the same solu- 
tion but the trivalent form is more 
stable than in the case;B of uranium and 
neptunium. Eleven iso^pes of plutonium 
are known with half-l|ves ranging from 
22 minutes to 5 X 10* years. Adequate 
pre(^autions must be oljierved in working 
with plutonium for ev^n Pu-239 with a 
half-life of more than 24,000 years has 
the high specific radioac|.i vity of 140,000,- 
000 alpha disintegrations per milligram 
per minute. 


POLONIUM (Named for Poland, the 
native country of its discoverer). This 
radioactive element was discovered by 
Mme. Curie in 1898 and was obtained by 
separation with bismuth from pitch- 
blende. It is also known as radium F 
and is similar to the dvitellurium pre- 
dicted by Mendeleev in 1891. This ele- 
ment, No. 84, is extremely scarce and 
none of its salts has been isolated. 


POTASSIUM (Eng. potash, ^mbol K 
from kaliuni). Ger. Kalium. Ft. potas- 
sium. Potassium is a light, silver-white 
alkali metal, first isolated in 1807 by 
H. Davy. It is found in nature in large 
quantities but only in the combined 
form. It occurs in sylvite (KCl), salt- 
peter (KNO3), and many other minerals. 
Potassium salts are necessary to plant 
life and are therefore found in all fertile 
soils. Plants preferentially absorb these 
salts which are then found in the ash they 
leave on ignition. The metal is produced 
by the electrolysis of fused potassium hy- 
droxide but it is seldom made as it has 
few uses. Like all of the alkali metals it 
tarnishes in air, combines with water at 



ordinary temperatures, and hence must 
be preserved under kerosene. An alloy ot 
sodium and potassium which is a liquid 
at ordinary temperatures is used in 
high reading thermometers. I^otassium 
is used in certain photoelectric cells and 
in analysis for the determination of 
oxygen. Potassium has a valence of one 
in all of its compounds. KOH, KCN, 
KCl, KBr, KI, K 2 SO 4 , KNO,. Ki.SiO,. 
KjCOj, KjCrO., and KjGrja are some 
of the more important potassium com- 
pounds. The metal retails for about 
$12.50 per pound ($27.50 per kilogram) 
but many of its compounds are com- 
paratively cheap. For example, potas- 
sium chloride costs only 15^ per pound 
( 33 ^ per kilogram) wholesale. 


PRASEODYMIUM (Gr. praseos, leek- 
green, and didymos, a twin). Ger. Pm- 
seodyrn. Fr. praseodyme. Praseodymium 
is a rare earth metal that has a yellow 
tinge and is strongly paramagnetic. It 
was discovered in 1885 by C. A. von 
Welsbach. The element is widely dis- 
tributed but in rather small amounts- 
A mixture of praseodymium and neo- 
dymium was for a long time considered 
to be an element and was called di- 
dymium. Tlie ratio of praseodymium to 
neodymium in most minerals is about 1 
to 2 , both metals being found in corite 
and other rare earth minerals. A little 
didymia is used to impart a brown color 
to printed matter on gas mantles. Pra- 
seodymium salts are leek-green in color. 
Compounds of this metal are PraOj, 
Pr 02 , PrCb, Pr 2 (S 04 ) 3 . 


PROMETHIUM (Named for Pro- 
metheus, the fire-bringer of Greek my- 
thology). This name for element No. 61 
was pressed by Coryell, Marinsky and 
Glendenin of the Clinton Lalx)ratories 
at Oak Rid^, Tenn. This group was the 
first to make a quantitative investiga- 
tion of the element. Milligram quantities 
of the yellow chloride and the rose ni- 
trate have been prepared. Promethium 
18 the fafth^ element in the rare earth 
series. Its identification filled the last 
gap in the periodic system, its presence 
having been predicted by many earlier 


workers. It forms salts such as PmCk 
and Pm(N 03 ) 3 * 


PROTACTINIUM (Gr. protos, first). 
Ger. Protaktiniwn. Fr. protactinium. 
Protactinium is one of the four radio- 
active atomic species representing ele- 
ment 91 and is the only one that can be 
isolated in weighable quantities. The 
first isotope, VXz or brovium (half life 
1.14 minutes), was discovered by Fajans 
in 1913. Protactinium itself was dis- 
covered in 1917 by Hahn and Meitner 
and independently and at about the same 
time by Soddy and Cranston. It is the 
mother substance of actinium and its 
series of natural radioactive elements, 
being itself derived from an isotope of 
uranium (actino-uraniiim). One ton of 
uranium in any natural ore contains 
about 0.27 grams protactinium. The 
oxide Pa205 was first isolated in 1927, 
the metal itself in 1934. The atomic 
weight of the ehirnent was listed for the 
first time in the International Atomic 
Weight Table of 1936. 


RADIUM (L. radius, ray). Ger. Radium, 
Fr. radium. Radium is a radioactive 
element. It has been prepared as a white 
metal which immediately becomes black 
on exposure to air. The metal will de- 
compose water in the cold, and blackens 
organic matter such as paper on contact. 
It was discovered in 1 898 by P. Curie and 
his wife, M. S. Curie. Radium is a de- 
composition product of uranium, and is 
always found with that metal, generally 
to the extent of about one part in three 
million. Altliough properly considered a 
rare element yet, if the amount of it esti- 
mated to be present in the outermost 
mile of the earth’s land area were con- 
centrated in a single cube, such a cube 
would measure 500 feet on a side. The 
most important source is the pitchblende 
found at Great Bear l.iake in northern 
Canada, where more than 100 grams of 
radium are extracted annually. Another 
important source of radium is the carno- 
tite sand of Colorado. The element is 
constantly giving off heat, the tem- 
perature of radium and its salts being 
about a degree and a half higher than 
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that of its surroundings. During 2300 
years of its life a gram of radium gives 
oiT 250,000 times as much energy as the 
burning of a gram of coal. Each gram of 
radium produces about a tenth of a 
cubic millimeter of emanation each day. 
This gas is pumped off and sealed in 
tiny tubes which are api)lied to the 
diseased tissue when radmm is used to 
combat cancerous growths and skin 
diseases. Radium and its salts are ex- 
tremely poisonous to all life; the un- 
skillful application of the radiation is 
very dangerous. The radium of commerce 
is generally in the form of the chloride or 
bromide. The final decomposition prod- 
uct of radium is an isotope of lead. The 
carbonate and sulfate are used in lu- 
minous paints. The price of radium 
was about $20,000 per grain in 1 938 but 
it is no longer quoted on the open 
market. 


RADON, NITON or RADIUM EMA- 
NATION (The name radon was chosen 
because it comes from radium. The 
name niton is from L. niiens, shining), 
(ier. Niton. Fr. niton. Radon is a gaseous 
substance emanating from radium and 
having radi<)activc properties of its own. 
It was discovered in 1900 by Dorn but 
was observed at about the same time by 
the Curies, Clray, Rutherford and 
Ramsay. Tlie gas appears to he inert and 
a member of the argon family and has 
been licpiefied and solidified by Ruther- 
ford, Ramsay and others. It decomposes 
into a radioactive solid and alpha par- 
ticles, each of which is an atom of helium 
carrying two unit positive charges. For 
the method of using radon, see radium. 


RHENIUM (Named from the Rhine 
province belonging to Germany). Ger. 
ftfienium. Rhenium is a member of the 
manganese family exf metals and was 
once called dwiraanganese. It was dis- 
covered by Noddack, Tacke, and Berg 
in 1924, at the same time that they dis- 
covered masurium or ekamanganese (i.e., 
technetium). Both of these metals are 
found in the combined state in platinum 
ores, gadolinite, molybdenite, and sper- 
ryiie. Rhenium is a rare element. The 


metal is stable in air and possesses a 
very high melting i^nt and boiling 
point. The most stable rhenium com- 
pounds are those in which the element 
has a valence of six or seven. ReaO?, 
HReOi (a strong acid), KRe 04 , ReCU, 
RczSt, ReSs, ReSz, ReOz, and ReOj are 
known. The metal is being prepared in 
Germany to the extent of about 150 
kilograms a year. Rhenium, which has 
some unusual electrical properties in- 
cluding a conductive ojpide, may find use 
in electronic applications when better 
methods for its purification have been 
developed. I'latiniim-llieiiium thermo- 
couples have been ma<{e, and the metal 
may find some use aa^ a catalyst. The 
price is about $4 per gmm. 


RHODIUM (Gr. rhotfon, a rose, from 
the color of the aqueous solutions of its 
salts). Ger. fthodiam. Fr. rhodium. Rho- 
dium, u silvery white metal of the plati- 
num family, was discovered in 1804 by 
Wollaston. It occurs as an alloy in 
platinum ores, in osiniridium, and in the 
gold-rhodium alloys known as rbodite, 
which arc from 30 to 43% rhodium. 
It is considered a rare element. The metal 
is insoluble in acids or aqua regia but 
when fused with potassium acid sulfate it 
yields the sulfate. An alloy of 95% 
platinum and 5% rhodium is superior to 
platinum for making crucibles and other 
fal>oratory equipment. Pure rhodium is 
attacked by chlorin6 or sulfur more 
readily than is anv other metal in the 
platinum group. Rhodium is never used 
in the pure state except as an electro- 
deposited coating on other metals. Usu- 
ally plated from phosphate or sulfate 
solution, rhodium coatings are harder 
than those of any other precious metal. 
Rhodium is superior to chromium when 
used in searchlight and projection re- 
flectors. The presence of rhodium adds 
hardness to platinum or pcdladium. For 
this reason it is used in the spinnerets 
for making rayon and glass fibers. RIkf 
dium is used in conjunction with plati- 
num to make thermocouples. Rhodium 
black, a finely divided substance con- 
taining some oxide or hydride, is used as 
a catalyst and for producing a black 
color in decorating porcelain. A new use 
for rhodium is in plating standard 
weights. RhCli, RhQ, NasRhCfc- 
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18H,0, RhjOj, Rh;^, N?**^*;®*^! 
typical compounds. The price is about 
$125 per troy ounce ($4 per gram;. 


RUBIDIUM (L. rubidus, red). Gcr. 
Rubidium* Fr. rubidium* Rubidium is a 
silvery wliite alkali metal resembling 
potassium. It inflames spontaneoi^ly in 
air and must be preserved out of con- 
tact with air and water. Rubidium is the 
second most electropositive metal being 
exceeded only by cesium in this respect. 
It was discovered spe(*trosco[)icajly in 
1860 by Bunson and Rirclihoff and is 
present in several rare minerals, the 
chief source being the mother-liquors 
from carnotite refineries. There are no 
rich deposits but the element is widely 
distributed. Its salts impart to the non- 
luminous flame a very brilliant red 
color. The metal is softer than any 
metal except cesium and forms a series of 
salts such as RbCl, RblNOa, Rl)2S()4» 
RbjO, etc. Rubidium and its salts have 
no important uses although the metal 
has been used in photoelectric cells. The 
price is about $80 per troy ounce ($2.57 
per gram). 


RUTHENIUM (Ruthema, Russia). Ger. 
Ruthenium* Fr. ruthenium. Ruthenium 
is a hard, brittle metal of the platinum 
family, resembling platinum in luster and 
appearance. The element was named by 
Osann who discovered it in 1828. It 
was first made in the pure state by Klaus 
in 1845. Ruthenium is a very scarce 
element. It occurs in the rare mineral 
laurite, RuzSs, but it is obtained from 
Qsmiridium in which it occurs as an 
impurity to the extent of 6% or less. 
Ruthenium has several different valen- 
cies in its various compounds, RuCb, 
R-uGii, KzRuCls, KzRuCle, RuzOa, RuOz, 
and KzRuOi'HzO being typical ruthe- 
nium salts. The metal occludes gases and 
is sometimes used to catalyze oxidation 
reactions. Ruthenium is of little com- 
mercial importance although it is some- 
times used as an alloy with other plati- 
num group metals. It costs about $35 
per troy ounce ($1.13 per gram). 


SAMARIUM (Named after SamarskU 
a Russian engineer). Ger. Samarium, 
Fr. samarium. Samarium is a hard, 
brittle, yellowish-gray, lustrous metal 
which quickly tarnishes m air. It was dis- 
covered in 1879 by Lecoq de Boisbau- 
dran and, like the other rare earths, is 
found in small quantities in such min- 
erals as cerite, gadolinite, saraarskite and 
others. It may be separated from lantha- 
num, praseodymium, and^neodymium by 
converting tlie mixed oxides to the an- 
liydrous chlorides and passing in a stream 
ot dry hydrogen at a red heat thus con- 
verting the samarium to SmCU. This is 
insoluble in alcohol whereas the chlorides 
of the others are soluble. Samarium salts 
are pale yellow in color. They have a 
small use as activators in fluorescent 
powders. The usual compounds of sa- 
marium have been prepared, including 
SmzOa or samaria, SmzSs, Smz (804)3, 
SmCh, Sm(N 03)3-61120 and others. 


SCANDIUM (Named ^ter the Scandi- 
navian peninsula by its Swedish dis- 
coverer). Ger. Scandium. Fr. scandium. 
Scandium itself has not been isolated, 
but the properties of its salts prove it to 
be identical with the ekalioron predicted 
by Mendeleev. It was discovered in 
1879 by L. F. Nilson and is found in a 
few rare minerals such as wolframite, 
wiikite and euxenile to the extent of one 
or two percent SC2O3. SeCU, ScBri-hHzO, 
SC2O3 or scandia, SC2S3, Sc(OH)3, 
802(804)3 and many other scandium 
compounds have been prepared. 


SELENIUM (Gr. selene, the moon). 
Ger. Selen* Fr. sSlinium. Selenium is a 
non-metallic element which exists in 
several allolropic forms. It was disco v- 
in 1817 by J. J. Berzelius and J. G. 
Gahn. Selenium is found in many sulfide 
ores generally in the form of selenides 
but sometimes native. The most com- 
mon ore is clausthalite, PbSe, and the 
element may be obtained from the flue 
dust of pyrites burners. Annual world 
production of selenium is about one mil- 
lion pounds, almost entirely as a by- 
product of electrolytic refiniw of copper. 
It 18 a rather scarce element. The dement 
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is said to be contained in teeth and bones 
and in most vegetables, especially spin- 
ach. It is precipitated from its solutions 
by sulfur dioxide, which is the method 
generally used to obtain the element 
from its refined ores. Selenium exists in 
several allotropic forms including an 
amorphous form resembling plastic 
sidfur. The stable form at ordinary tem- 
peratures, gray selenium, is the most 
dense and is semimetallic in appearance. 
Crystalline red selenium exists in two 
monoclinic forms which may be obtained 
by evaporation of carbon disulfide ex- 
tracts of amorphous red selenium. Amor- 
phous selenium occurs as black, vitreous 
selenium, amorphous red selenium, or red 
colloidal selenium. These forms result 
when liquid selenium is rapidly cooled or 
when elementary selenium is formed in 
reduction reactions. All amorphous forms 
and both monoclinic crystalline forms are 
transformed to gray selenium when 
heated. The electrical conductivity of 
the element is not large in the dark but 
it may be increased several hundredfold 
on exposure to light. It is this property 
of ^ray selenium which furnishes the 
basis for its use in photoelectric cells. 
These cells are of rapidly increasing im- 
portance in controlling automatic equip- 
ment of many kinds. Selenium has also 
been used in rectifiers of electric current 
which exhibit remarkable stability under 
high overloads and this use reached such 
industrial and militfiu’y importance as to 
dislocate the U. S. market and to bring 
about government control of distribu- 
tion. The thermal properties of such 
rectifiers makes them useful as voltage- 
sensitive resistors as well as temperature- 
sensitive resistors. Selenium is used in 
preparing a scarlet-red color for glass, 
glazes and enamels; for making flame- 
proof insulated wires and paper; in the 
colloidal form as a germicide and fungi- 
cide. Selenium sulfide test papers may 
he used to detect atmospheric concentra- 
tions of mercury as low as or lower than 
150 micrograms per cubic meter. Sele- 
nium itself is not poisonous but the alkali 
selenites and selenates are very toxic. 
When warmed, selenium emits an odor 
resembling that of rotten radishes. Sele- 
nium and its compounds ii^art a blue 
color to the Bunsen flame. The element 
resembles sulfur and has valencies of 2, 4, 
and 6. SeOi, Na»SeOj, NazSeOi, and 
NazSe are typical selenium communds. 
Selenium dissolves in alkali metal sulfites 


to form selenosulfates (MezSeSOs) and 
since tellurium does not undergo this 
reaction this property gives a method of 
separation of these two elements. It is 
sometimes used to replace sulfur in 
special vulcanizing applications par- 
ticularly in connection with synthetic 
rubbers. It has wide use as an alloying 
ingredient in stainless steel, copper alloys 
and invar. The United States and Can- 
ada are the best sources. The price is 
about $5 per pound (||ll per kilogram). 


SILICON (L. silex, flintt). Ger. Silicium, 
Fr. silicium. Silicon a non-metallic 
element which is dark] steel-gray when 
crystalline and a dark l^own mass when 
amorphous. It was firs^ isolated in 1823 
by J. J. Berplius. Silic<^ is never found 
native but its compoutids are so com- 
mon that silicon ranks second only to 
oxygen in abundance composing 25.8% 
of the known land, sea and air. It occurs 
in all silicate minerals as well as in 
quartz (SiOz), sandstone, and others. 
The silicates include clay, granite, feld- 
spar, mica, and many other very com- 
mon minerals. Silicon is made by reduc- 
ing SiOz with magnesium or sodium. 
It is employed as a deoxidizer in metal- 
lurgy where many silicon alloys are 
used, the silicon being added as a rule in 
the form of ferrosilicon. High silicon 
alloys are very hard ^ and chemically 
resistant, but are so brittle they cannot 
be machined. Silicon, like germanium, is 
a semiconductor. When exactly measured 
traces of certain impurities are added to 
exceptionally pure silicon, the ability to 
control current is acquired. Transistors 
made from such material can operate up 
to 200°C. whereas germanium transistors 
have a temperature limit of 100®C. Silica, 
or SiOz, is used in making glass, mortar, 
and Portland cement; sodium silicate 
under the name of waterglass is used as a 
medium for preserving eg^s and as an 
adhesive. Silicon is very resistant to add 
corrosion, a property which is also mani- 
fested by tlie high silicon alloys. A very 
interesting aeries of compounds known 
as silicones are made by dehydration and 
polymerization of (CHzlaSiCOH)! and 
similar comTOunds. These substances, 
some of which resemble rubber, have re- 
markable heat-resistant qualities. SiOk* 
SiH4, NazSiOz and KzSiOz are well- 
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known silicon compounds. The price of 
silicon of 97% purity is al>out 
pound (41 per kilogram) although 01 O 2 
of 9914% pnrity is only $20 per ton 
($22 per metric ton). Because its puri- 
fication is so difficult, semiconductor 
grade silicon costs about $380 per pound. 


SILVER (Assyrian, sarpu, Anglo-Saxtm 
soelfor. Symbol Ag from L. argeniwr^- 
Ger. Silher. Fr. argent Silver is the 
whitest of metals and the best con- 
ductor of heat and electricity. It is 
strong and is excelled only hjr gold in 
tnaUeability and ductility. Silver is 
sometimes found free in nature and has 
been known from the earliest times. 
Most silver ores contain only about one 
percent of silver but such ores are 
fairly common. Mexico and the United 
States produce most of the world’s 
silver, a great deal being a by-fModucl in 
the refining of lead and copper. It is 
a scarce metal. The silver ion is very 
poisonous and like lead is cumulative 
fn action. Silver is stable in air and 
water but blackens on exposure to vapors 
of sulfur compounds especially hydrogen 
sulfide which form the sulfide, AgaS. 
The metal is used in making tableware, 
coinage, jewelry, and in silvering mir- 
rors. Certain of its salts, particularly 
the halides, are sensitive to light and 
are much used in photography. Silver 
nitrate is used in analytical chemistry , 
in medicine and, with the cyanide, in 
plating. In recent years steels contain- 
ing silver ^ have been widely used in 
making pistons for gasoline engines. 
Silver solder is used in low temperature 
brazing. Large quantities of silver, 
mostly as bus bars, were used in the atom 
bomb project, and it was used to plate 
some of the equipment for the manu- 
facture of penicillin. Perhaps the most 
importwt use of silver in the war was as 
a substitute metal. Used in place of cojh 
par, nickel, chromium, aluminum and tin. 
It released thousands of tons of these 
metals for vital war use. The price of 
sfiver m about 78^1 per troy ounce (2.2^ 
per gram). 


SODIUM (Eng. soda). Ger. Nairitm, 
rr. 9oatum, Sodium is a waxy, silvery 


white alkali metal. It was first isolated 
in 1807 by H. Davy. Sodium always 
occurs in the combined form and is 
present as the chloride in vast quantities 
m sea water and rock salt deposits. 
In Chile and Peru there are deposits 
of NaN 03 , and on the sites of dried-up 
lakes tliere are found carbonates, sul- 
fates, and borates of sodium. Sodium 
salts are present in nearly all brines, 
in animal fluids and in most plants. 
Metallic sodium is attacked by air and 
water, hence it is usuaily preserved under 
kerosene or imbedded in petrolatum. It is 
prepared commercially by the electroly- 
sis of fused sodium hydroxide and is used 
in making the peroxide and cyanide, as 
well as in the manufacture of some 
aniline dyes and a number of other 
organic compounds where a very strong 
reducing agtmt is required. It is some- 
times used in the preparation of other 
metals. Large quantities of sodium are 
now used in the manufacture of tetra- 
ethyl lead, as a heat transfer medium in 
the valves of internal combustion en- 
gines, and as a scavenger arid alloying 
ingredient in metallurgy. Sodium and its 
salts impart a brilliant yellow color to the 
(lame. Many sodium compounds are ex- 
tremely important often being sold by 
the carload. A few of the most important 
are the chloride, NaCl, which is a neces- 
sary con.stituent of animal diets; caustic 
soda, NaOH; soaps, which are sodium 
or potassium salts of one or more fatty 
acids such as stearic, oleic or palmitic; 
borax, Na2B4O7'I0H2O; trisodium phos- 
phate, JNa 3 P 04 l 2 H 20 ; hypo, NazSzOj* 
5H20; soda ash, Na 2 C 03 , and sal soda, 
NailX'la-lOHjO; Glauber’s salt, Na2S04* 
lOHaO; baking soda, NaHGOs; NaNO,; 
NaNOz; NazOz; the various silicates 
which are different ratios of NazO, SiOz 
and H 2 O; and the sulfite NazSOa. The 
Avholesale price of metallic sodium is about 
per pound (.3.5?f per kilogram) but 
rock salt can be bought for as little as l^f 
per pound (2.2ff per kilogram). 


(Named from the town 
01 otrontian, Scotland). Ger. Strontium* 
Fr. strontium. Strontium is a silvery 
white metal but appears yellow when 
^taminat^ with nitride or silicide. 
1 his metal of the alkaline earth 
was first isolated in 1808 by H. 
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although the oxide was known to Craw- 
ford in 1790. It is never found native, 
occurring chiefly as strontianite (SrCOa), 
and celestite (SrS04). Strontium metal 
has no commercial uses but, like the 
other alkaline earth metals, it can be pre- 
pared by the electrolysis of the fused 
chlorides. Strontium salts impart a bril- 
liant red color to a flame, and are used in 
fireworks, red signal flares and on tracer 
bullets. Strontia (SrO) is used in the re- 
covery of sugar from beet-sugar mo- 
lasses. A mixture of calcium, barium and 
strontium c«urbonates are used to emit 
electrons in fluorescent lamps. Some 
strontium compounds have limited uses 
in medicine. Strontium has a valence of 2 
and forms compounds such as SrClz, 
SrBrz, and Sr(N03)2. The metal retails 
for about $5 per ounce (18^ per gram), 
but the wholesale price of the nitrate is 
only 11^ per pound (24ff per kilogram). 


SULFUR (Sanskrit, solvere, L. sul- 
phurum). Ger. Schwefel. Fr. soiifre. 
Sulfur, a non-metallic clement that is 
found native as well as combined, has 
been known from very early times. It 
exists in several allotropio forms of 
which the most common is rhombic sul- 
fur, the variety which is found native and 
is mined in vast quantities in Texas, 
Ix)uisiaiia and Sicily. Sulfur compounds 
such as the metallic sulfides and sulfates 
are also very common, llhombic sulfur 
is a yellow powder wdiich changes in 
shade with different temperatures. M'hen 
molten sulfur is allowed to cool slowly, 
wax-yellow needles of inonoclinic sul- 
fur are formed and these change to 
rhombic sulfur at ordinary temperatures. 
Another form sometimes encountered is 
nacreous sulfur which forms yellowish- 
white needles with a pearly luster. Other 
less common raetastable varieties as well 
as certain amorphous types are also 
known. Flowers of sulfur is the name 
iven to a finely divided form prepared 
y sublimation. In the United States, 
sulfur is mined by the very unusual 
method of drilling to the sulfur stratum 
and sinking three concentric pipes down 
to the de^sit. Superheated steam is 
then forced down the outside pipe and 
melts the sulfur; hot water is pumjjed 
down the other outside pipe at high 


pressure, whereby the molten sulfur is 
lorced up through the middle pipe and 
is collected at the surface. Sulfur is used 
in the manufacture of matches, gun- 
powder and pharmaceutical prepara- 
tions, as well as in the vulcanization of 
rubber and as a fungicide. Most of the 
sulfur produced is burned to sulfur di- 
oxide which is the intermediate in the 
preparation of sulfuric acid, sodium thio- 
sulfate, calcium bisulfite, and other sulfur 
compounds. Sulfur is one of the elements 
essential to plant and ^imal life. It is a 
constituent of some proteins. An im- 
portant sulfur compound is hydrogen 
sulfide, a common labc^atory precipitant 
which is very poisonous. Sulfur has 
valencies of 2, 4, an^ 6. FeS, BaS04, 
CaSOa, BaS, SOz, SO3, SiCU, and NatS*0,- 
5II2O are typical sujfur compounds. 
Crude sulfur in bulk sells for about 
$26.50 per long ton ($26.50 per metric 
ton) but U. S. P. flowers sell for about 
4ff per pound (8.8ff per kilogram) and the 
commercial Hour for about per 

pound per kilogram). 


TANTALUM (Gr. myth. Tantalus, 
because the metal was hard to isolate, 
therefore tantalizing). Ger. Tardah Fr. 
tantale. Tantalum is a bluish-gray metal 
with a bright luster and which is not af- 
fected by exfX)sure to air. The element 
was discovered in 1802 by A. G. Eke- 
berg. It is never found in the free state 
but occurs with niobium as the tantalates 
and niobates of iron, calcium, manga- 
nese, uranium and the rare earths. It is 
a rare element. Tantalum is impervious 
to any single acid except hydrofluoric 
being unaffected by aqua regia but it will 
dissolve in the fused alkalies or in a mix- 
ture of nitric and hydrofluoric acids. 
Tantalum has high melting and boiling 
points, is malleable and very ductile, and 
was once used in making filaments for in- 
candescent lamps but in this capacity it 
has been replaced by tungsten. Its main 
use is for chemical equipment especially 
for the production and handling of hy- 
drochloric acid. It is also used in vacuum 
tubes and in surgery where, among other 
uses, it is made into skull plates. Tan- 
talum is ^sed to make pen nibs, dental 
and laboratory equipment, normal 
weights, and parts for delicate instru- 
ments which are subjected to the action 
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of corrosive gases. It is also used as a 
rectifier for alternating current since a 
tantalum electrode in a single cell will 
permit the current to flow only in one 
direction, thus changing an alternating 
current into a pulsating direct current. 
Tantalum usually has a valence of five. 
TaaOs, TaOa, FcTazOe, TaCh, TaOFa. 
CaTazOe, TaCh, and KzTaF? are typical 
tantalum compounds. The metal in the 
form of sheets or rods sells for about $39 
per pound ($86 per kilogram). 


TECHNETIUM (Gr. iechnikos, an art, 
as this was the first element to be made 
artificially). It was discovered in 1937 by 
Perrier and Segre in molybdenum bom- 
barded in the Berkeley cyclotron with 
deuterons or neutrons. The discovery of 
this element in nature in 1924 under the 
name of “masurium” was announced by 
Noddack, Tacke and Berg coincidentally 
with their announcement of the discovery 
of rhenium. Other workers were unable 
to confirm their results and no chemical 
properties of masurium and its com- 
pounds were observed. It is generally 
rccojjnized that Perrier and Segre were 
the first to actually observe this element 
and, consequently, their name of “tech- 
netium” is now official. The existence of 
technetium was to be expected ever since 
the first acceptance of the periodic 
system. First called “eka-mariganesc,” 
It resembles manganese and, even more 
closely, rhenium. It is separated from 
molybdenum by precipitating the latter 
with oxyquinolinc. A black sulfide, 
probably 10287, has been prepared. 


of the sulfur family, rarely occurring 
native but usually as telluride and in a 
few oxidized ores. It is sHghtl^ more 
abundant than gold. Tellurium is used 
in the glass industry, in the manufacture 
of electrical equipment, and in making 
dyestiifl’s. Some of its allots have valu- 
able properti(Js, that with tin being very 
hard and of high tensile strength, while 
its alloy with aluminum is very ductile. 
Colloidal tellurium is used as an insecti- 
cide, germicide, and wood preservative. 
Certain leihiriuni salts are used in stain- 
ing metals, while one tellurium com- 
pound has been found to possess anti- 
knotjk properties when used as a com- 
ponent of motor fuels. Tellurium is 
y)oisonous and is readily absorbed from 
gold-lelluriurn dental fillings. The very 
olFcnsive “tellurium breath” is caused 
by the inhalation of the vapors of tel- 
lurium or by the absorption of the ele- 
ment in tfie body by other means. The 
element has valencies of 2, 4, and 6 
HzTe, H2Te04, H^TeOz, AuTe^, TeOz,* 
and BaTe()4 are typical tellurium com- 
pounds. Tile wholesale price is about 
$1.75 per pound ($.3.85 per kilogram). 


IfcKBiUM (from Yiterby, a town in 
Sweden). Ger. Terhiunu Fr. terbium, 
1 erbium is a rare earth metal which 
has not yet been isolated. It was dis- 
covered in 1843 by C. G. Mosander and 
IS one of the least abundant of the rare 
earths, being found in small quantities 
m pdolinite, cerite, and otlier rare 
earth minerals. Terbium salts are color- 
less while and have no important 
uses. fbzOs or terbia, TbAO^ TbCh 

and a few 

tner terbium salts have been prepared. 


Ger. Fr. iellwe. Tellurium is 

a non-metalhc element of the sulfur- 

1782 hvF^T^:if* discovered in 
1782 by F. J, Muller (Baron von Reich- 
eitetein) and later confirmed by M. H. 
Klaproth who actually isolated the new 

.cooled the mo\Z 
}8 ? tm-white crystalline 
mass which is brittle and easily bow! 
dm^, and has a metallic lu^er It also 
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powder. TeUunum is the least abundant 
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to o£ that it is easier 

to obtain the metal from the mud of 



the lead chambers or the flue dust of sul- 
furic acid works. Thallium salts are 
oisonous and color the non-luminous 
ame a bright green. Thallium acetate, 
which is poisonous, when taken inter- 
nally causes a falling out of the hair. 
Depilatory preparations containing up 
to 5}4% have been prepared and sold 
but their use is attended by considerable 
danger. Thallium itself has no important 
uses, but its salts, especially the sulfate, 
are widely used in rat poisons, in a few 
medicinal preparations, in analytical 
chemistry, in photoelectric cells, and 
in making green signal lights. The ele- 
ment has valencies of 1 and 3. ThO, 
ThOi, TIOH. TlCl, TIO(OH), and ThS 
are typical compounds. Thallium costs 
about $12.50 per pound ($27.50 per kilo- 
gram). 


THORIUM (Scandinavian myth. Thor). 
Ger. Thorium. Fr. Ihoriuin. Thorium is 
a rnetal resembling platinum in color, 
and having a high specific gravity and 
melting point. It was discovered in 
1319 by J. J, Berzelius. Thorium is 
widely distributed but in small quan- 
tities, thorite, orangite, and thorianite 
containing from 50 to 78% ThOa. The 
chief ore is moriazite sand in which 
thorium is present to the extent of about 
5 to 7% in th(} concentrated ore. The 
most important use of thorium is as the 
nitrate which is combined with about one 
cent of cerium nitrate to make 
Wclsbach gas mantles. These nitrates 
are burned to oxides the first time the 
mantles are used; beryllium and magne- 
sium nitrates are also present to 
strengtlien the ash skeleton. Certain 
thorium salts ha\e some small use in 
medicine, analysis, and roentgenography. 
Thorium metal is used in the eh'ctronic 
industries for its tlicrinionic emission 
properties, low work function, and 
action as a “getter.” It is a very soft, 
ductile metal. Thorium is radioactive. 
It is a member of the tin group, and 
has a valence of four. ThOi, ThCU, 
Th(N03)4, Th(OH)4, arc typical com- 
pounds. Thorium undergoes fission when 
bombarded with high-speed neutrons, 
and was considered for use in the atom 
bomb. It can be converted into fission- 
able uranium 233. The price of the metal 
is about per gram but the nitrate 


costs as little as $3.50 per pound ($7.70 
per kilogram). 


THULIUM (L. Thule^ the most north- 
erly part of the habitid>le world). Ger. 
Thulium. Fr. thulium. Thulium is a 
rare earth metal of the erbhim group 
and has never been isolated. It was | 
discovered in 1879 by:P. T. Cleve and 
is found in small amoimts in euxenite, 
gadolinite, blomstran^ine, and other 
rare earth minerals. It ^ very difficult to 
separate thulium from ihe other metals 
of its group, especially ^rbium. Thulium 
salts are pale green in [color. TrazOs or 
thulia, TmClr7H20, Tm(N03)34H20, 
Tmz (804)3 and other tliblium salts have 
been prepared. 


TIN (Anglo-Saxon, Danish, and Ice- 
landic, tin. Actual origin unknown). 
Ger. Zinn. Fr. Hain. Tin is a white 
metal with a slight bluish tinge. Below 
18°C. the stable form is gray tin, which 
is a f)owdery material and long exposure 
to cold will cause metallic tin to change 
to this gray form. When tin is so affected 
it is said to have the tin disease. When a 
piec^e of tin is bent it emits a high-pitched 
crackling noise known as the “cry” of 
tin. The metal was known in ancient 
times, for, although the ancients did not 
find it native, the smelting of tin is a com- 
paratively simple process. Tin, though 
a common metal, is quite scarce, few 
w^orkable deposits being known. It is 
less common than cerium, vanadium, 
zirconium and other metals that are 
usually thought of as rare. The most 
important ore is cassiterite, SnOj. The 
ore is first concentrated, then roasted, 
and then impurities such as tungsten 
and iron are removed chemically. The 
best tin mines are in the Malayan 
peninsula but during the war these de- 
posits w ere in the hands of the Japanese 
and this made Bolivia the next best 
source. It is widely used in lining vessels 
for domestic and industrial use, hut tin 
foil has been almost completely replaced 
by aluminum foil in the wrapping of to- 
bacco, candy, etc. Tin forms a part of 
many valuable alloys such as brass, 
bronze, pewter, solder, and white bearing 



metal. The so-called “tin” cans are made 
of sheet iron coated with a thin layer of 
tin. The metal is also used as a reducing 
ai^ent. Tin oxide (SnOz) is used as a 
polishing powder and as an opacifying 
agent in glasses, glazes, and enamels. 
Tin sulfide is used as a bronzing powder 
and the two chlorides, SnCh and SnCU, 
are used as mordants, in weighting silk, 
and in dyeing. Tin has valencies of 
two and four, and forms compounds 
such as SnO, SnOz, Sn(01I)z, HzSnOa, 
and SiiS() 4 . Tlie price of tin is about 
86f‘ per pound ($1.90 per kilogram). 


TITANIUM (L. myth. Tiians, the first 
sons of the earth). Ger. Titanium. Fr. 
iitane. Titanium is a metal of the tin 
group which resembles iron and takes 
a hi^ i^lish. It was discovered in 1791 
by W. Gregor, and rediscovered in 1794 
by M. IT, Klaproth who named it ti- 
tanium. The metal does not occur free 
in nature and its compounds arc not 
found in very concentrated form, yet 
it is more abundant than copper, lead, 
and zinc. Its most important ores are 
rutile, TiOz, and ilmenite, FoTiOs. Its 
commercially impcjrtant deposits are 
world-wide. An important source is 
India where it occurs mostly as ilmenite. 
In the United States signiiicant sources 
are in Florida, Virginia, New York and 
Wyoming, In Canada a major deposit 
supplies material to that country and the 
United States. The use of titanium us a 
structui al metal has been retarded by the 
diiliculty of freeing it from oxygen and 
nitrogen. The best method appears to be 
the chlorination of the oxide with sub- 
sequent decomposition by means of 
magnesium in an atmosphere of helium. 
Ihe metal is hard and so brittle that in 
the cold It can be powdered in an agate 
mortar but at a red heat it can be forged, 
oxygen at 610°C. to form the 
oxide, liOz. and in nitrogen at 800°C. to 
form the mtride, TiN. This is the only 
knom vigorous combustion in nitrogen 
g^Titenium 18 chieQy used in metal- 
denitrogenizer, 
desirable qualities such as 
toughness and resistance to heat and 
ro:m«on to alloys. Titanium has great 
TOtontial ydue as a structural meterial 

corrosion 

resistance are important, particularly at 


intermediate temperatures. It is twice 
as heavy as aluminum but fom times as 
strong. It is as strong as stainless steel 
but only half as heavy. The superiority 
of titanium is even more significant in the 
temperature range 200-'400®C. Alumi- 
num and magnesium alloys are virtually 
useless at 300°C. while titanium still re- 
tains an appreciable fraction of its room 
temi3eratiire properties. Needless to say 
it would bo widely used but for the high 
cost of its metallurgical processing. The 
commercial produclion of the metal is 
rapidly expanding. The oxide (TiOz) is a 
brilliant, white pigment that is used in 
the ceramic, rublDer and other industries. 
Certain titanium compounds are used as 
iiicandesccTil media in illumination, 
while others are used as dyes and 
mordants for wool, cotton, and paper. 
During the war the tetrachloride was 
used to produce a white smoke and the 
oxychloride was blown into ships’ fire- 
boxes in powdered form to produce dense 
clouds of black smoke. The tetrachloride 
mixed with ammonia is used in sky 
writing. Other than those previously 
mentioned, TizOs, TiF 4 , TiCL*, and 
KzTiFe are the most common titanium 
compounds. The price of the metal is 
about $5.00 per pound ($11.00 per kilo- 
grmn) but the more easily produced 
TiOz costs only about 22 ) 2 ^ per pound 
(50)^ per kilogram). 


TUNGSTEN (Danish tung sten, heavy 

Symbol W (Wolframium). Tungsten is 
a metal of the chromium group. It is 
steei-gray in color, with a high metallic 
luster and good tensile strength, and 
point of any 
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laya, B<i>iivia, Portugal and other ooun- 
tries. Russia has large unworked deposits 
of tungsten. The ores are first refined to a 
content of about 65% WO3 and are then 
given different chemical treatments de- 
pending on whether the oxide, the tung- 
states or the metal is wanted. Tungsten 
filaments are used in nearly all in- 
candescent lamps, as well as in the wiring 
of electric furnaces; the metal is also 
used for targets in X-ray tubes, in con- 
tact points, and in phonograph needles. 
Tungsten alloys are used in tool steel and 
in other places where great strength and 
high heat-resisting qualities are needed. 
When tungsten is combined with carbon 
in the alloy Carbaloy, it forms a very hard 
material that holds a cutting edge under 
very severe conditions. JVIagnesiurn lung- 
state is used as a phosphor in (luorescent 
lamps. Tungsten exhibits valencies of 
from two to six, but its most stable 
derivatives are those containing hexa- 
valent tungsten. Some of its better 
known compounds are WO3, WF®, 
WCI4, W()Cl4, HzVV 04, CaW04 and 
Na2W<)4. The price is about $6.20 per 
pound ($13 per kilogram) for the metal 
of 09.9% purity altliough material of 
98% purity is considerably cheaper. 


URANIUM (Named from the planet 
Uranus). Ger. Uranium. Fr. uranium. 
Uranium, a radioactive metal, was 
discovered in 1789 by M. H. Klaproth 
in the mineral pitchblende. It was for- 
merly thought to be a member of the chro- 
mium series but is now considered to be 
the fourth element in the actinide series. 
Uranium has the highest atomic weight 
of any naturally occurring element. The 
trans-urankim elements which have 
higher atomic weights are all synthetics. 
It occurs as a constituent in several ores 
snch as carnotite, pitchblende and 
cleveite; the most important deposits 
being the pitchblende deposits at fKeat 
Bear Lake in Canada and the carnotite 
mines in Colorado and Utah. Good 
deposits are found in Czechoslovakia 
and in the Belgian Congo. Being radio- 
active, it is constantly breaking down, 
first U> uranium Xi , then to uranium Xt, 
uranium II, ionium, and finally to 
radium. Radium is, therefore, always as- 
sociated with uranium, and before the 
war was tlie reason behind the treatmmt 


of uranium ores, uranium being obtained 
as a by-f)roduct in radium production. 
Uranium is a lustrous, white metal whidi 
tarnishes on exposure to air at room 
temperature and oxidizes rapidly at 
temperatures above 200^C., malleable 
and duc’tile and capable of taking a high 
polish. It is not hard enough to scratch 
glass, and has a density of nearly 19 at 
25°C. The metal burns briskly in air at 
170°C. to form UOz. It displaces hydro- 
gen from mineral aciefe, and displaces 
mercury, silver, coppef, tin, platinum 
and gold from solution of their salts. 
Uranium and its compovinds are pioison- 
ouB to the animal systeiA. Uranium has a 
valence of six or four. IJO3, UO2, UCU, 
U02(103)2, and UOiChpire a few typic^ 
uranium compounds. The last two men- 
tioned are uranyl compounds. Uranium 
is sometimes used harden and 
strengthen steel, while, some uranium 
compounds are widely employed in 
ceramics, analytical chemistry and pho- 
tography. Since the discovery of uranium 
fission in 1939 uranium has become one 
of the most important elements. It was 
foimd that U-235, an isotope present to 
the extent of one part in 140 parts of 
U-238, would undergo nuclear decompo- 
sition when bombarded with neutrons. 
In the enriched piles, the U-235 was first 
separated from the U-238 (usually by 
diffusion of the gaseous UFe) and the 
two uraniums arranged in a geometrical 
lattice imbedded in graphite. The re- 
action is controlled by cadmium strips 
which can be withdrawn at will. As tfie 
cliain reaction proceeds, the U-235 emits 
neutrons whicn are captured by the 
U-238 thus forming U-239, each atom of 
which emits a beta partide be(x>ming 
neptunium (N{>-239). This emits another 
beta particle and breaks down to plu- 
tonium (Pu-239). This is comparatively 
stable and like U-235 can support a 
chain reaction but, being a different ele- 
ment, can be separated from uranium by 
chemical means. Plutonium was pro- 
duced in large quantities at lianiord, 
Washington, and was used in the atom 
bomb. These reactions follow the Ein- 
stein law which states that mass can be 
converted into energy and that one 
ound etpials 11,400,000,000 kilowatt- 
ours. Since each pound of U-235 breaks 
down to 0.999 pounds of products, each 
pound undergoing fission produces 11,- 
400,000 kilowatt-hours of energy. Work 
is being carried out in efforts to utilize 



this energy for peaceful purposes such 
as the generation of electricity. The price 
and sale of uranium and its salts are con- 
trolled by the U. S. government. The 
oxide, UjOs is worth about $15 per pound 
($33 per kilogram). 


VANADIUM (Scand. myth, goddess, 
Vanadin), Ger. Vanadin. Fr. vanadium. 
Vanadium is a steel-gray metal capable 
of taking a very high polish and is the 
hardest of all metals. It was discovered 
in 1830 by N. G. Sefstrom in iron ores 
found near Taberg, Sweden. It does 
not occur free in nature but is quite 
common in the combined form, being 
more abundant than zinc, nickel, nitro- 
gen, or copper. The metal occurs in 
sufficient concentration to be extracted 
commercially in several different forms. 
It has been obtained commercially 
from the ash of oil burning furnaces. 
It is usually associated with other ores 
such as titaniferous magnetites, gold 
tellurides, and in patronite found in 
Peru. The United States is the best 
source of vanadium followed by Africa 
and Peru. The extraction varies with the 
type of ore used but the separation is 
usually a chemical one. It is very difficult 
to obtain the metal pure but fairly 
easy to make alloys such as ferro va- 
nadium and nickel vanadium. Vanadium 
IS used, frequently with chromium, in the 
making of special alloy steels, its presence 
increasii^ the toughness of the alloy 
^d adding to the resistance to shock. 
The metal is also used as a contact 
catalyst in the manufacture of SO 3 , as a 
reducing agent, as a dryer for linseed 
Oil pamts, and as a photographic de- 
velojwr and sensitizer. Vanadium com- 
pounds are poisonous when taken in- 
ternally. Vanadium has valencies of 

VO, VQ 2 , and VzOs. Other common 
VMadium comjrounds are VjS,, VOCl. 
yClj, and N1S.VO,. Fer^vknadium 
having a 45 to 55% vanadium content 
sdls for ^out $3 per pound ($6.60 per 
kilogram) of contained vanadium. ^ 


atmospheric gas. It was isolated in 1898 
by W. Ramsay and M. W. Travers by 
distilling liquid argon which also con- 
tained the Ollier inert gases. Xenon is 
the rarest atmospheric gas. It is the 
least volatile constituent in liquid air 
and is one of the heaviest gases known. 
One liter of xenon weighs 5.842 grams, 
and its vapor density is 65 compared to 
oxygen as 16. Liquid xenon at — 109°C. 
has a specific gravity of 3.06. Like the 
other elements in the zero group, it 
forms no compounds. The gas is seldom 
prepared pure. The cost of a liter of 
xenon in glass at normal pressure is 
about $55. 


YTTERBIUM (From Ytierhy^ a town 
in Sweden). Ger. Ytterbium. Yt. ytterbium. 
Ytteriuum is a rare earth metal which 
has not been isolated. It was discovered 
in 1905 by G. Urbain as a constituent 
of Marigna(;\s ytterbium which was 
found to contain two elements that were 
called lutecium and neo-ytterbium. The 
latter name has since been sfiortened 
to ytterbium. It is found in very small 
amounts in minerals which contain 
other rare earths, particularly yttrium. 
These minerals include gadolinite, poly- 
crase, blomstrandine and others. A few 
ytterbium compounds are known among 


XENON (Gr. xenot, a stranger). Ger. 
xenon, Er. xinon. Xenon is a rare, inert, 


YTTRILM (From YUerby, a town in 
Sw^en). Ger. Ytlriwn. Fr. yttrium. 
Yttrium a metal of the rare earth 
^oup, has not yet been prepared in 
massive form but has been isolated 
as a gray, metallic powder. It was first 
a^arated m the form of yttria by 

Mosmider in 1843 and was Mined by 
lowest molecular 
FgI^J r ^an^®- '’®'’® and, being 

“onT ?? .®®™etimes considered 

thA P “®® periodic table. 

57 to 7 Wn 1 earths being numbers 
mo^ inclusive. Yttrium is one of the 
It i. ^^nndant of the rare earths. 

in company with the 
tradolinifJ^ earths in monazite sand, 

xenotim!^’ ^*®“i®t™n‘line, samarskite, 
xenotime, euxemte and polycrase. The 
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salts of yttrium are colorless. YaOj, or 
yttria, YC1„ Y(OH),. Yz(S04)„ 

Y(N03)3*6H20 and others have been 
prepared. There is a small demand for 
yltria in the manufacture of Nemst 
lamps. 


ZINC (Ger. Zink, akin to Zinn, tin). 
Ger. Zink, Fr. zinc. Zinc is a bluish- 
white metal which when pure is malleable 
and ductile at ordinary temperatures. 
Commercial zinc must be heated to 
certain temperatures before it can l>e 
worked. Zinc and its cx)mpounds have 
been known since the middle a^jes 
especially in India and China. It has 
had dozens of different names, one of 
them, spelter, being applied today to 
commercial zinc. Paracelsus, an al- 
('hemist of about 1570, seems to have 
been the first to call it “zinckum.** 
Zinc is never found native, its chief ore 
being sphalerite or ZnS. It is also found 
as the oxide, zincite, and the carbonate, 
srnithsonite. The metal is generally 
prepared by roasting the ore and then 
reducing it with carbon in a distillation 
furnace above 907°G., the boiling point 
of zinc. It is many more times ai>undant 
than cadmium with which it is nearly al- 
ways associated. It is widely used in mak- 
ing galvanized iron, which is sheet iron 
covered with a thin film of zinc. Another 
important use is as the negative plate in 
the so-called dry cells. The metal is also 
used as a precipitant in the cyanide 
process of refining gold and silver. Im- 
pure zinc generally contaminated with 
arsenic is often used to prepare hydrogen 
in the laboratory. Large amounts of zinc 
are used annually in making brass and 
other alloys. In the pure form it is widely 
used as a reducing agent in analytical 
chemistry. Precipitated zinc sulfide is the 
only white sulfide. This sulfide, suitably 
prepared and activated, is used in radar 
and television phosphors. Other zinc 
compounds, including the silicate, are 
Used in fluorescent lamps. Zinc chloride 
w one of the commonest soft soldering 
fnixes. Zinc has a valence of two, forming 
compounds like ZnO, ZnS, ZnS04, 
ZnCh, and ZnCNOj)*, as well as the 
^incates like Na2Zn02» and KiZnOz. The 
wholesale price of zinc is about 10^ per 
pound (22^ per kilogram). 


ZIRCONIUM (Arabian Zerk, a precious 
stone). Ger. Zirkonium. Fr. zirconium. 
Zirconium is a silvery white ductile 
metal which takes a high luster. The 
bluish-black powdered form is very finely 
divided material and is usually contami- 
nated with several percent of oxide and 
other impurities. The oxide was dis- 
covered in 1789 by M. H. Klaproth and 
the metal w^as first isolated by J. J. 
Berzelius in 1824. Zirconium does not 
occur free in nature, being commonly 
found as the silicate or o^de. It is widely 
distributed and is moro common than 
copper, lead, nickel or z^c. Large work- 
able deposits exLst in Florida, California, 
Oregon, Iowa and in addition workable 
deposits occur in Australia, Brazil. India, 
Ceylon and Malaya. Tw^ unique proper- 
ties of zirconium affect^ its extraction, 
fabrication and utilizatioB; viz., a marked 
affinity for oxygen and qitrogen forming 
very stable compounds, and high trans- 
parency for thermal neutrons. Of all new 
structural metals developed as a result 
of atomic energy requirements none has 
paralleled the expansion of zirconium 
either in its production, application or 
technology. In 1945 the entire U. S. 
production amounted to only 20 pounds 
per year and it retailed for about $300 
per pound. At present several hundred 
thousands of pounds are produced at a 
cost of less than $15 per pound. The 
metal is prepared as a powder by reduc- 
tion of the oxide, fluoride, or chloride 
with the alkali or alkaline earth metals. It 
can also be prepared by the action of 
sodium on KzZrFg. Most of the com- 
mercially produced metal is made by the 
Kroll process by the reaction of zirco- 
nium tetrachloride with liquid mag- 
nesium in an atmosphere of helium yield- 
ing a more or less massive sponge. Solid 
metal is obtained from sponge or powder 
by pressing and heat-treating compacts 
in vacuo. The crystalline metal is stable 
in air and has a bright, silvery luster. 
Cold workable wire and sheet are pro- 
duced by the thermal decom]:^sition of 
zirconium oxide on a heated wire. In the 
powder form zirconium has a low igni- 
tion temperature and it is very explosive 
when mixed with oxidizing agents. It is 
employed in this manner in photofiash 
primers, flares and blasting caps. Zirco- 
nium is used in the electronic industries 
because of its superior “gettering” prop- 
erties. It has been used as a scavenger in 
steel and as an alloying element with 



steel, copper and nickel. Having low 
neutron absorption and good resistance 
to cjorrosion, zirconium is of interest as 
a material of construction in atomic 
energy work. For this purpose it must be 
freed from the hafnium with which it is 
nearly always associated. The oxide has 
been used to replace lime in carbide 
lamps, to make highly refractory ware 
such as crucibles and miifUes, and as an 
opacifying agent in glazes. The silicate, 
zircon, because of its hardness has been 
used in the knife-edges and planes of 


analytical balances; in powdped form it 
is used in making white basing cements 
(oT certain incandescent lamps. Zirco- 
nium has a valence of four in all of its 
compounds. ZrOz, ZrF4, ZrSz, ZrCU and 
llaZrOs are some typical compounds. The 
price of the crude powdered metal is 
about $10 per pound ($22 per kilogram); 
in the form of plate or rod the price is 
$2.'> to $30 per pound. However, pow- 
dered zircon, ZrSi 04 , can be purchased 
for as little as H per pound (11^ per 
kilogram). 


SYNONYMS OF THE ELEMENTS 


A^abamlne— astatine. 

Aldebaranium — ytterbium. 

Afflentum— silver. 

Aurum — gold. 

Au»trl urn— impure gallium. 
Cassiopeium— lutetium. 

Celtium — lutetium. 

Columblum— niobium. 

Cyclonlum— 'promethium. 

Demonlum— dysprosium. 

Dfdymium — neodymium +pras0odimium. 
Dwi-manganese— rhenium. 
Eka-aluminum— galliurrr. 

Eka-boron — scandium. 

Eka-cesium— francium. 

Eka-lodine— astatine, 

Eka-manganese — technetium, 
Eka-anicon— germanium. 


E ka-tantal u m— protact in i u m. 
Eryth ro n i u m— van ad i um . 
Ferrum— iron. 

Florentium— promethium. 
Glucin(i)um — beryllium. 
Hydrargyrum— mercury. 
IHinium— promethium. 
Kalium— potassium. 
Masurium-technetium. 
Natrium— sodium. 
Neoytterbium — ytterbium. 
Niton— radon. 

Plumbum— lead. 

Quicksilver— mercury. 

Radium emanation— radon. 
Stannum— tin. 

Stibium — antimony. 
Virginium— francium. 
Wolframdum)- tungsten. 
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ABUNDANCE OF THE ELEMENTS 

COSMIC ABUNDANCE 


The following table lists the relative abundance, expressed in atoms per 10,000 
atoms of silicon, of the most abundant elements ('omposing the galaxy of which our 
solar system is a pari. (Iheni. & Eng. News, 30, 1622 (1952}. 


H 

3.5 X 108 

Ne 

40,000 

Ar 

130 

He 

3.5 X 107 

Na 

462 

K 

69 

C 

80,000 

Mg 

8,870 

Ca 

670 

IVI 

160,000 

S 

3,500 I 

Fe 

18,300 

o 

220,000 

Cl 

170 : 

Nf 

1,340 


TEKKESTRIAL ABUNDANCE 

Weight of Short-Livcnl Isotopes Naturally Occurring in the Outermost Mile 
of the Earth’s Land Area J. Chern. Ed., 30, 616 (1953). 



Most 

Total niHss, 

KlemoTil 

omirriiif; iiiiclidc* 

frrams 

Polonium 

84 Po-210 

4.00 X 109 

Astatine 

85 At-218 

6.86 X 10-* 

Radon 

85 Rn-222 

1.15 X 108 

Francium 

87 Fr-223 

2.45 X 10 

Radium 

88 Ra-226 

1.82 X 10^3 

Actinium 

89 Ac-227 

1.13 X lO’o 

Protactinium 

91 Pa-231 

1.69 X 10’3 


THE Li niOSPIIEBE 


lCh*nipnt 

% 

Kleineiit 

% 

Klc'iiiont 

/V 

Element 

% 

0 

46.43 

Ni 

0.008 

W 

5 X 10-4 

Cd 

1 .5 X 10-5 

Si 

27.77 

Cu 

0.007 

Dy 

4.47 X 10-4 

In 

1 X 10-5 

Ai 

8.13 

N 

0.00463 

U 

4 X 10 4 

TI 

1 X 10-5 

Fe 

5.12 

Ce 

0.00461 

B 

3 X 10-4 

Os 

5 X 10-6 

Ca 

3.63 

Sn 

0.004 

Rb 

3 X 10-« 

Pd 

5 X 10-6 

Na 

2.85 

Li 

0.003 

Yb 

2.66 X 10 4 

Ru 

5 X 10-6 

K 

2.60 

Y 

0.00281 

Er 

2.47 X 10-4 

Ag 

4 X 10-6 

Mg 

2.09 

Nd 

0.00239 

Br 

1.62 X 10'4 

Nb 

4 X 10-6 

Ti 

0.629 

Co 

0.0023 

Ho 

1.15 X 10-4 

Ta 

1.2 X 10-6 

P 

0.130 

Hf 

0.002 

Eu 

1.06 X 10-4 

Ir 

1 X 10-6 

H 

0.127 

La 

0.00183 

Ge 

1 X 10-4 

Rh 

1 X 10-6 

Mn 

0.096 

Pb 

0.0016 

Sb 

1 X 10-4 

Te 

1 X 10-6 

F 

0.077 

Th 

0.00115 

Zn 

1 X 10-4 

Au 

5 X 10-^ 

Cl 

0.055 

Be 

0.001 

Tb 

9.1 X 10-5 

Re 

1 X 10-7 

S 

0.052 

Mo 

7.2 X 10“4 

Se 

8 X 10-5 

Ra 

1 X 10-9 

Ba 

0.048 

Sm 

6.47 X 10~4 

Lu 

7.5 X 10-5 

Po 

7 X 10-15 

Cr 

0.037 

Gd 

6.36 X lO--* 

Hg 

5 X 10-5 

Rn 

2 X 10-14 

Zr 

0.028 

Pr 

5.53 X 10'-4 

I 

3 X 10-5 

Pr 

3 X 10-19 

C 

0.027 

As 

5 X 10-4 

Bi 

2 X 10-5 



V 

0.021 

Ga 

5 X 10-4 : 

Tm 

2 X 10-5 



Sr 

0.018 

Sc 

5 X 10-4 ! 

Pt 

2 X 10-5 










PHYSICAL CONSTANTS 


In this tai.h- t).e density of gases is given as the Xs^Iff^lli^ 

shn at 760 Him of niorcury prewHiire (one atmosphcM e) and () rtensitits ot liquids 
and t,Uds aTexpressed iii grams pt^r one cubic centimeter; valuta in parcnti.cses are 
estimated values, 'fhe following abbreviations arc employed: , sublimes or sub- 


Name 

Sym- 

bol 

Aluminum 

Al 

Americium 

Am 

Antimony 

Sb 

Argon 

Ar 

Arsenic 

As 

Astatine 

At 

Banum 

Ba 

Beryllium 

Be 

Berkeiium 

Bk 

Bismuth 

Bi 

Boron 

B t 

Bromine 

Br c 

Cadmium 

Cd 1- 

Calcium 

Ca c 

Californium 

Carbon 

Cf 

C c 

Cerium 

Ce c 

Cesium 

Cs c 

Chlorine 

Cl t 

Chromium 

Cr c 


Solid Ftirni and 
crysl color al 
form room t«!inp 


Surface 

tension 


black 
c yel 


(Iq) 2.3806«o° 
(Iq) 2.261 0000 
(s) 2.70220° 

(Iq) 6.496-»o® 

(Iq) 6.29970° 

(s) 6.68425° 

(g) 1.7824 
(Iq) 1.402"’85 To 
(8) 1.69 225° 

5.7 

4 . 720 ° 

2.020° 


dyne/cm 


2450 520750O 


(Iq) 10.03500° 271.0 

(Iq) 9.20952° 

(s) 9.7820° 

2.5 2037 ± 37 

(Iq) 3.11920° 7.2 

(S) 4,2 273 

(Iq) 8.01330° 320.9 

(Iq) 7.72500° 

(s) 8.6520° 

1.5520° 850 


(c) 6.9020°; (h) 6.7 804 

(Iq) 1.8428° 28.7 

(s) 1.87320° 

(0) 3.214 -101.00 

(Iq) 1.557-33.6° 

(s) 2.2-273° 

1903 ±10 


1637 383635° 


1638 .. . 

2475 (?) 1960’204° 

1560(?) 376300° 

3925(?) 

58.78 3658 6° 


764.9 564330° 

600500° 


-34.06 27-34 5° 
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limation; at, atmosphere pressure; hi, blue; c, (*ubie; eolorl, colorless; g, gas; grn, 
green; gsw, gram symbol weight; h, hexagonal; Iq, liquid; m, monoc^linic^; met, metal 
or metallic; or, ortJior horn bier, pa, pale; powd, powder; r, rhornbir;; s, solid; silv, 
silvery; t, tetragonal; tri, trirlinie; trig, trigonal; V, volume c*,hange on fusion (% of 
solid volume) ; wh, white; yel, yellow or yellowish. 


Sym- 

Latent heat 
in kg>cal/g atom 

Heal capacity 
g-cal/g atom 

Thermal 

ExpanHion 

K X 10 “« 

V 

Resistivity 

ohm-em 

R X 10-« 

1^)1 


Vaporiza- 
tion at hp 



Fusion 

K 


R 

A1 

2.6 

67.9 

(g) 5.11225° 

23.0320® 

6.6 

(Iq) 20 . 5570 ® ' 




(Iq) 6 . 7660 O 
(s) 5.81725® 



(s) 2 . 6220 ® 

Am 







Sb 

4.8 

46.63 

(g) 4.3422S® 

11.420® 

-0.94 

(Iq) 123»<>° 




(Iq) 6.7«o° 
is) 6.0825® 



(s) 3920 ® 

A 

0.281 

1.56 

(g) 4.968025° 

(Iq) 5.35-100® 




As 

4.720® 


350 * 



(S) 6.19-2230 


*7.75« 

Cg) 4.18325® 

(s) 5.9725® 



At 

Ba 

8 

35.7 




2 

(g) 4.968025® 

(s) 6.3025® 

18.1- 21,00 -3000 




M1.1«» 



Be 

2.33 

73.9 

(g) 4.968025® 

11.6425® 100O 

2.88 

4.57*0® 



*75.2<* 

(s) 4.2625° 

1 8 . 7725 ® - 1000 ® 



Bk 







Bt 

2.63 

42.69 

(g) 4.41 525° 

14-170 250® 

-3.32 

(Iq) 128.93000 




(Iq) 7.41®oo° 

(s) 6.125® 



(s) 11520 ® 

B 


75 

(g) 4.97125° 

I (8) 2.8625® 

8 320 -7500 


1.8 X 1012,0® 

Br 

1.26 

3.58 

(g) 4.3025® 

11000-30® 


(Iq) 7.8 X 1018,17® 




(Iq) 8.615-45® 

(s) 5.62-192 to -108® 



(8) >1 X 101* 

Cd 

1.46 

23.86 

(g) 4.96825® 

29.820® 

4.74 

(Iq) 34400 ® 



*26.28' 

(Iq) 8.6281® 

(s) 6,1925® 



( 8 ) 7 . 520 ® 

Ca 

2.2 

36.74 

(g) 4.96825® 

(S) 6.2825® 

250-21® 


4.6*0® 


*44.0/ 


Cf 







C 


(143) 

(8) 1.44925° 

0 . 920 ® 


5 X 1020,15® 



*171.698 

(s) 2.06625° 

(g) 4.980325® 

3200 


1400*0® 

Ce 

2.1 

73 

(8) 6.1925® 

(g) 4.968025® I 



7820® 

Cs 

0.50 

16.32 

970 - 26 ® 

2.6 

(Iq) 36.628® 



*18.82* 

(Iq) 7-9728 50 

(8) 7.4225® 1 



(8) 20*0® 

Cl 

0.765 

2.439 

(g) 4.0525® 

(Iq) 8.0-73® 

ISOO-s*® 


>1 X 109, -70® 





(8) 6.7 113® 



Cr 

3.5 

72.97 

(g) 4.9680*5® 

(8) 5.58*5® 

8.2*0® 


2.60® 











® At 61 0®, 760 m m. «* At 1 283®. / At 850®. 0.35 m m. 

‘ At 704®, 0.0063 mm. * At 320.9®, 0.11 mm. * At 28.7**, 1.2 X 10~« mm. 
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I'll 1 


Iridium 

Iron 

Krypton 

Lanthanum 

Lead 


Lutetium 

Magnoaium 


c Solid Form and 
rrysl r4ilor al 
form room tmnp 


Co c silv met 
Cu c red met 


JVtellinK 

IKiiiit 


Surface 

tension 

dyue/cm 


Curium 

Dysprosium 

Erbium 

Europium 

Fluorine 


Francium 

Gadolinium 

Gallium 


Germanium 

Gold 


Hafnium 

Helium 

Holmium 

Hydrogen 


(Iq) 8 1083.0 

(s) S9Z3^^° 


Fr I 

Gd h 

Qa or gray-wh met 


Ge c gray-wh met 

Au c yel met 


Hf h 

He h colorl g 

Ho h 

H h colorl g 


In t silv met 

I or black s 

Ir c silv met 

Fe c silv met 

Kr colorl g 


(s) 7 
(s) 8.556 
(s) 9.058 
(s) 6.168 
(g) 1.695 
(Iq) 1.11 -‘870 
(s) 1.5-2730 

7.868 

(Iqj 6.09332 380 
(Iq) 5.445“oo‘' 

(s) 5.9120° 

5 . 3620 ° 

(Iq) 17.24”00° 

(Iq) 17.00‘300o 
(s) 19.320° 

11 . 420 ° 

(g) 0.1785 

(Iq) 0.126 268.90 

8.799 

(g) 0.08987 
(Iq) 0 0709-252 7° 
(s) 0.0808 262° 
(Iq) 7.026‘04° j 
(Iq) 6 916300° 

(s) 7.320° 

(Iq) 4 00‘07° 

(s) 4.9320° 


1500(?) 
1525 db 25 
825(?) 
-219.61 


937.6 ± 0.5 
1063.00 


(1500) 

-259.20 


La h silv met 

(0)c 

Pb c silv met 


Li c silv met 


Lu .... 

Mg h silv met 


(Iq) 6 9‘530o 
(s) 7 8620° 

(g) 3.708 
(Iq) 2.6-’46° 
( 8 ) 3 . 420 ° 

6 . 1 520 ° 

(Iq) 10.51 4000 
(Iq) 9 81’oeoo 
(s) 11.3420° 
(Iq) 0.507200O 
(Iq) 0.441 ‘000° 
(s) 0.53420° 
9.849 

(Iq) 1.572651° 
(Iq) 1.47750° 
(s) 1.7420° 


2450 

1535 


650 


2880 


2582 


2325(?) 


2625(?) 


1425(?) 


-188.13 


2725(?) 


2535(?) 

73530° 

2825(?) 


2660 

i 

11281120° 

5225(?) 


-268.944 j 


2325(?) 


-252.77 

1.91-252 7° 

2050 (?) 

340170° 

184.35 


4200 


2885 


-153.23 


3370 


1750 

4315000 

1330 


1925(?) 


1117 

563“'° 

502“°° 
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Latent heat 


Thermal 


Resistivity 

Sym* 

in kg-cal/g atom 

Heat capacity 

Expansion 

E X 10-« 

V 

ohra-cm 

R X 10-« 

bol 


Vaporiza- 
tion at bp 

g-cal/g atom 



Fusion 


E 


R 

Co 

3.7 

93 

(O) 5.504325® 

(8) 6.11250 

12.3200 


9.7200 

72.8 


Cu 

3.11 

(O) 4.968250 

(Iq) 6.51084® 

(Iq) 1901083O 
( 8 ) 16.6*00 

(Iq) 21.310630 

( 8 ) 1.69200 





( 8 ) 5.84825® 



Cm 







Dy 

Er 

4.1 

67 





4.1 

70 

40 

0.755 





Eu 

2.5 

0.186 





F 

(O) 3.7625® 

(Iq) 6.78 2000 

(Iq) 3000-200O 



‘ 





(S) 5.90 * 2230 


Fr 






..j. . . ... 

Qd 

3.7 

72 

(g) 6.586250 




Ga 

1.336 

70.7»«® 

(O) 6.0532SO 

( 8 ) 180-300 

-3.1 

(Iq) (27300) 




(Iq) 5.5H9® 

(s) 6 . 3525 ® 



(s) (» 30 O) 

Qe 

8.1 ± 0.8 

68 

(g) 7.346250 

( 8 ) 6.24250 

5_60-2soo 

-11.5 

89 X 103,0® 

Au 

3.03 

81.8 

(g) 4.9680250 

14.2*00 

5.20 

(Iq) 30.810630 




(Iq) 6.5»’<»® 

(3) 6.03250 



( 8 ) 2.4200 

Hf 

( 6 ) 

155 

(S) 6.15250 



32*00 

He 

0.005 

0.020 

(g) 4 9 6 80250 




Ho 

4.1 

67 





H 

0.014 

0.108 

(g) 3.446250 

(Iq) 0.233-2520 

! 1300 -2550 








( 8 ) 0.57-260 6 


In 

0.78 

53.7 

(g) 6.015250 

33200 

2.5 

(Iq) 291570 




1 (Iq) 7.48^56 40 
(s) 6.55250 


I 

( 8 ) 9200 

I 

1.87 

5.2 

(g) 4.41250 

(Iq) 800107 -1500 


(Iq) 78 X 1012,110.5® 



♦7.440 

(Iq) 9.6»25 o 

( 8 ) 6.57250 

(s) 9320 -1000 


(S)'l.3 X 1015,20® 

Ir 

( 6 . 6 ) 

152 

(g) 4.968250 

( 8 ) 5.9250 j 

6.5200 


6200 

Fe 

3.86 

84.62 

(g) 6.13250 1 

11.7200 


10 . 020 ® 



*92. 5& 

( 8 ) 6.03250 1 




Kr 

0.391 

2.158 

(g) 4.96 80250 | 

1 

(g) 5.4 3 8250 

1 ( 8 ) 6.6250 




La 

2.4 

80 



5918 ® 




Pb 

1.22 

42.4 

(g) 4.968250 

(Iq) 120327 - 825 ^ 

3.6 

(Iq) 98^® 




(Iq) 8 . 08327 O 

(S) 6.41250 

(s) 29.1200 


(s) 21.9200 

Li 

1.1 

32.48 

(fl) 4.26250 

(Iq) 1801*6-2300 

1.5 

(Iq) 45*300 




(Iq) 9.5150® 

( 8 ) 5.65250 

(s) 56*00 


( 8 ) 9 . 320 ® 

Lu 

4.6 

59 

(g) 4.988*5® 

( 0 ) 4.9680*5® 




Mq 

2.160 

32.517 

(Iq) 380650 -eooo 

4.2 

4.46*0® 




(Iq) 7 . 0172 TO 

(s) 5.71*80 

( 8 ) 26.90-2500 




At 38.8®, 0.01 mm. 


** At 95.4®. 
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Sym- 

bol 

Solid 

Form and 

penalty 

Mellinf? 

Boiling 

Surface 

Ntimc 

orysl 

cdlor ul 

point 

point 

dyne /cm 

form 

ro{)in tcnii> 





Manganese 

Mn 

c 

silv met 

7 . 320 ° 

1244 

2040 


Mercury 

Hg 

trig 

silv Iq 

(Iq) 13.645 20 ° 
(Iq) 13.54620® 

(s) 14.19 38 9‘> 

-38.87 

356.73 

4.7620® 

Molybdenum 

Mo 

c 

silv met 

9.01 

2620 ± 10 

4825 


Neodymium 

Nd 

h 

silv met 
colorl g 

7 . 00720 ® 

(g) 0.9002 

1024 

— 248.59324 mm 

3085 

-246.08 


Neon 

Ne 

c 



(Iq) 1.204 245 9° 




(s) (1.0) 



Neptunium 

Np 

or 

silv met 

20.45 

640 

2835 


Nickel 

Ni 

c 

silv met 

8.9020® 

1455 ± 1 


Niobium 

Nb 

c 

platinum wh 

8 . 5720 ® 

2500 

4930 


Nitrogen 

N 

h 2280 

colorl g 

(g) 1.2506 

-210.018'’“*’“ 

-195.82 

8.85~’85 s® 



C 238® 


(Iq) 0 808 ’^5 ee- 
ls) 1.14 273 c. 




Osmium 

Os 

h 

bl-wh met 

22.4820® 

2725 

4230 


Oxygen 

0 

c 

colorl g 

(g) 1.4290 
(Iq) 1 144 ’830 
(s) 1 668 273® 

-218.76 

-182.97 

13.2 ’83® 

Ozone 

O 3 


bl g 

(g) 2 1440 ° 

-193 

-111.9± 

38~’83® 







0.3 






(Iq) 1.571 ’83° 




Palladium 

Pd 

c 

silv met 

(Iq) 111550® 

(s) 12.020® 

1550 

3125 


Phosphorus 

P 

c 

yel s 

is) 1.8220® 

4-1.2 

280 




mn(?) 

red s 

(s) 2 . 2020 ® 

5904^ atm 

59043 atm 




or 

black 

(s) 2 6920® 




Platinum 

Pt 

c 

silv met 

(Iq) 191755® 

(s) 21 4520 ® 

1 769.3 

3825 


Plutonium 

Pu 


met 

(s) 19 




Polonium 

Po 

mn(?) 

met 

(s) (a) 9.3 
(s) O) 9.5 

254 



Potassium 

K 

c 

silv met 

(Iq) 0 . 81 9’oo® 

(Iq) 0.676700® 

(s) 0 8620 ® 

63.4 

757 

86’oo® 

Praseodymium 

Pr 

h 

met 

6.76920® 

932 

3017 rb 90 


Promethium 

Pm 






Protactinium 

Pa 

t 

gray met 

15.37 




Radium 

Ra 


silv met 

5(?) 

700 

1525(?) 


Radon 

Rn 


colorl g 

(q) 9.73 

-71 

-61.8 






(Iq) 4.4-82® 

(s) (4) 




Rhenium 

Re 

h 

hard, silv met 

20.53 

3180 ± 20 

5625 


Rhodium 

Rubidium 

Rh 

Rb 

c 

silv met 

12 . 520 ® 

1960 

3725(?) 

701 


0 

silv met 

(Iq) 1.47538 5® 

38.8 






( 8 ) 1 . 5320 ® 
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1 Latont heal 


Thermal 


Resistivity 

Sym- 

bol 

ID 

al/g ntom 

Heat capacity 
p-cal/g atom 

Expansion 

K X 10 -4 

V 

ohm-cm 

R X 10-« 


Fusion 

tiou at h[ 


E 


R 

Mn 

3.50 

53.7 

(g) 4.968025° 

(s) 6.2925° 

23200 


5 

Hg 

0.567 

13.89 

(g) 4.968250 

(Iq) 182200 

3.6 

(Iq) 95.820° 



*15.20« 

flq) 6.65250 
(s) 6.69-40O 

(s) 90-<50 to -400 


(s) 41.3-500 

Mo 

(6.66) 

128.42 

(g) 4.968025° 

(s) 5.6125° 

4200 


4.77»° 

Nd 



(s) 7.20250 



792 (>o 

Ne 

0.080 

0.431 

(g) 4.068025O 
(Iq) (8.36 2480 ) 

(S) 4.27 - 2530 



64.3*5° 

Np 







Ni 

4.2 

91.0 

(g) 5.5986250 
(Iq) 7,9^4550 

(8) 6.21250 

12.8200 


6.9200 

Nb 

( 6 . 5 ) 

♦18U 

(g) 7.2082250 
(8) 6.0120° 

6.5200 


12.4a»° 

N 

0.086 

0.666 

(Q) 3.48250 

600 -1050 






(Iq) 6.64*2000 
(s) 5.5-2120 




Os 

(6.4) 

162 

(g) 4.968250 
(s) 5.9250 

6.1200 


9200 

0 

0.053 

0.815 

Cg) 3.509250 

4100-195° 






(Iq) 6.31-200O 
(s) 5.37-221 80 




0 , 

1.29 

0.0766t 

(0) 9.37250 







g-cal /g-mole 

2000-1*2° 



Pd 

4.12 

89 

1 

(g) 4.968250 
(s) 6.325° 

11.8200 


10.820° 

P 

0.15 

2.97 1 

(s) 5,55250 

1250-40° 


1 X 10^, 11° 


4.85 

2.50 j 

(s) 5.7-21 to +70 
(Iq) 6.1250 




Pt 

5.2 

122 j 

(g) 6.102250 
(S) 6.35250 

8.920° 


10.^0° 

Pu 






150 

Po 



29 j 


(a) negative 


( a ) 50*0° 





(0) positive 


(0) 80200 

K 

0.57 

18.9 1 

(0) 4.968250 

(Iq) 29062-1 500 

2.41 

(Iq) 13620 



i 

(Iq) 7.262° 

(s) 6.97250 

(8) 83200 


(8) 7.020O 

Pr 

2.7 

79 

(8) 6,8250 



68250 

Pm 







Pa 


130 





Ra 

(2.4) 

27.4 





Rn 

0.693 

3.92 

(g) 4.968025° 




Re 

( 7 . 9 ) 

152 

(g) 4.96825° 

(8) 6.1250 



19.80° 

Rh 

(5.2) 

127 

(8) 5.980-^60° 

8.4200 


5.1200 

Rb 

0.52 

18.11 

(g) 4.96802»° 

(Iq) 34040-100O 

2.5 

(Iq) 23.5500 



*20.47r 

(Iq) 7.6500 
(s) 7.2725° 

(s) 9020° 


( 8 ) 12.520° 


" At -38.8°, 0.01 mm. f kg-cal/fl. At 2227°, 8.6 X 10"« mm. r At 38.8°, 0.01 mm. 
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PHYSICAL CONSTANTS 


1 Name 

Syr 

bo 

n Soli 
r cryi 

* fori 

id Form und 
St color ut 

Tl room temp 

Density 

Melting 

point 

Boiling 

IToint 

Surface 
tenstou 
dyne /cm 

1 Ruthenium 

Ru 

h 

gray met 

12 . 220 ® 

2425(?) 

3725(?) 


1 Samarium 

Sm 

or 

met 

7.540 

1052 

1627(?) 

1 

1 Scandium 

Sc 

h 


3-016 

1400(?) 

2475(?) 

j 

1 Selenium 

So 

trig 

gray s 

(a) 4.8025® 

21 7.40 0043 mm 

736 

72217® 1 

1 


m 

red s 

(s) 4.5025® 

144 


j 

1 Silicon 

Si 

c 

black s 

2 . 420 ® 

1410 ± 5 

2675(?) 

J 

1 Silver 

Ag 

c 

silv met 

(Iq) 9.3960 50 
flq) 9 . 00' 2000 
(s) 10 . 520 ® 

960.8 

2193 

9239950 1 

1 Sodium 

Na 

c 

silv met 

(Iq) 0 928'oo® 

97.5 

889 

206100® 1 





(Iq) 0.780700® 

(S) 0.971220° 



200250® 1 

I Strontium 

Sr 

c 

yel met 

2.6 

770 

1370 


1 Sulfur 

S 

or 

yel s 

(s) 2 . 0720 ® 

112.8 

444.600 

j 

1 


m 

yel s 

(s) 1.9620® 

119.0 


1 



Iq 

yel Iq 

(Iq) 1.808115® 



j 

1 Tantalum 

Ta 

c 

bi-gray met 

16.6 

2977 

5425 


1 Technetium 

Tc 

h 

silv met 

11.50 

2140 



1 Tellurium 

Te 

h 

gray-wh powd 

(n) 6 . 2420 ® 

(fi) 6.0020® 

450® ISiom 

987 


1 Terbium 
j Thalljum 

1 Thorium 

1 Thulium 

Tin 

Tb 

'Tl 

h 

h 

silv met 

8.253 

(Iq) 11.289306 5® 
(Iq) 11 . 2543335 ® 

(s) 11.8520® 

' 1360 

303.6 

2525(?) 

1467 

b: J 


Th 

Tm 

Sn 

c 

h 

t 

silv mot 

silv met 

11.0 

9.318 

(s) 7.3120® 

1695 

1600 -b 50 
231.85 

4225(?) 

2125(?) 

2687 

626300® 1 



c 

grayt 

(s) 5.75020® 

(Iq) 6.834«)9 o 



510500® 1 

1 Titanium 

Tl 

c 

silv met 

4.50*7 5® 

1677 ± 20 

3277(?) 


1 Tungsten 

W 

c 

met 

19.3 

3380 

5530(?) 

I 

Uranium i 

U ( 

or 

wh met 

18.9025° 

1133 ±2 

3925 


Vanadium ' 

< 

5 1 

jray met ! 

5.8715® 

1917 d= 10 ■ 

5375 


Xenon ; 

<e c 

J c 

Jolorl g ( 

:q) 5.851 

Iq) 3.06 ‘109 1 ® 

“■111 .901 1 

-“108.1 





( 



1 

Ytterbium ^ 

Yttrium > 

rb c 
^ h 

1 0 

( 

•• .. .. € 
[fdV ITIAf ^ 

s) 2.7 *140® 
i.969 8 

k47 1 

Iq) 6.92619 50 ^ 

iq) 6.57800® 

124 1 

527(?) 


Zinc z 

n h 

b 

t-wh met ( 

( 

500(?) 3 

19.5 S 

I225(?) 

>07 ; 

'85*10® j 

Zirconium Z\ 

r h 


(' 

ray met 6 

s) 7.14020® 

.4200 ^ 

852 ±10 4 

7 

375 

'61*40® j 

f Stable -163 to 
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Sym- 

hol 

Ijatent heat 
in kg>cal/g atom 

Heat capacity 
g-cal/g atom 

Thermal 

expansiuu 

E X 10‘« 

V 

Heststivity 

ohm>cm 

R X 10-« 

Fusion 

Vaporijia- 
tion at hp 

K 

R 

El 

(6.1) 

148 

(3) 5.6^9^ 

9.120® 


IO200 

Sm 

2.6 

46 

(g) 7.25425® 




Sc 

(4) 

80 

(g) 5.28225® 




Se 

1.56 

3.43 

(O) 4.2325<* 

37400 


(Iq) 0^7665900 




(S) 5.95250 



(8) 1.2200 

Si 

11 

(40.6) 

(p) 5.31825® 

2-310 5000 


85 X 103, 20® 




(8) 4.7525® 




Ag 

2.70 

60.72 

(g) 4.968025® 

(Iq) 110950-^2000 

4.99 

(Iq) If 10000 




(Iq) 7.47507-1 looo 

(8) 1 8.9200 


(8) I.I2200 




(8) 6.09225® 




Na . 

0.63 

24.12 

(g) 4.968023® 

(Iq) 280100-200O 

2.5 

(Iq) 9«7i«>® 




(Iq) 7.65’‘>oo 

(8) 7120® 


(s) 4.^° 




(S) 6.79250 




Sr 

2.2 

33.8 

(g) 4.9680250 

23200 


23200 




(8) 6.0250 




S 


*3.01* 

(S) 5.40250 

64400 


(5) 2 k 1023,20® 


0.293 

♦2.92* 

(s) 5.65250 






2.5 

(Iq) 6.9 







(g) 5.66250 




Ta 

7.5 

♦lOO** 

(g) 5.0054Z5O 

7.1200 


13.120® 




(s) 6.05250 




Tc 

(5.5) 

120 





Te 

4.28 

11.9 

(g) 4.968250 

16.8400 


[5.8 - 331 X 102 




(8) 6.15250 




Tb 

3.9 

70 





Tl 

1.03 

38.81 

(g) 4.968250 

(Iq) 140 »o-350o 

3.2 

(Iq) 74200® 




(Iq) 7.5»^® 

(s) 28200 


(8) 18.120® 




(8) 6.35250 




Th 

(4.6) 

(145-177) 

(8) 7.725® 

1225 3000 


1820® 

Tm 

4.4 

56 





Sn 

1.69 

(70) 

(8) 6.3025® 

(S) 2020® 

2.6 

(8) 11.420® 




(S) 6.1625® 

(s) 6-163 to 180 






(Iq) 7.42320 

(Iq) 100232 -16000 






(g) 5.08125® 




Ti 

(4.6) 

♦106.5 

(g) 5.838525® 

9.420 -4000 


3200 




(s) 6.0125® 




W 

8.42 

184.58 

(g) 5.090325® 

4200 


5.4820® 




(8) 5.9725® 




U 

2.5-3.0 

110 

(g) 

15 


2900 




(8) 6.57250 




V 

(4.0) 

106 

(g) 6.216625® 

7 go -400 






(s) 5.8525® 




Xe 

0.549 

3.021 

(g) 4.968025® 




Yb 

2.2 

40 

(0) 4.96825® 




Y 

(4.1) 

(80) 

(g) 6.18125® 




Zn 

1.595 

27.43 

(g) 4,96825® 

(Iq) 150419-5430 

6.9 

(Iq) 35.3420® 




(8) 5.99250 

(8) 332O0 


(s) 620® 

Zr 

(5.5) 

120 

(g) 6.362425® 

5.810 -3000 


4020® 

- 



(8) 6.020-1000 





‘ At 95.4<». 


* At 2227®, 8.6 X 10“« mm. 



EFFECTIVE RADII OF ATOMS AND IONS 

The values are given in angstrom units. The atomic radii values are from Neu- 
berger, Zeil. Krisi , 93, 1 (1936). To give some idea of the degree of accuracy wth 
which values of ionic radii are known, three sets of values are given; viz., G, em pineal 
data from crystal structure by Goldschmidt, Ber 60, 1263 (1927) ; and calculated 
values P GLudZ by Pauling, J. Am. Chem. Soc.^ 49, 765 (1927), and Zachariasen, Zeit. 
Krisi., 80, 137 (1931); cf. also Wherry, Am. Mineral, 14, 54 (1929). 


iiliement 

Atomic 

KHiiiiis 

Ion 

A or Ar 

1.91 


Ac 


Ac^^^ 

Aq 

1.441 

Ag^ 

Ai 

1.48 

A|3+ 

Am 


Am<+ 

As 

1.25 

As3^ 

A85 + 

As3- 

As-OCAsOj) 

Au 

1.40 

Au^ 

B 

(co. 0.7) 

B3 + 

Ba 

2.17 

Ba2* 

Be 

1.1112 

B02 + 

Bi 

1.46 

Bi*+ 

Br 

1.13 

Br7+ 

Br- 

Br-OCBrOa) 

C 

0.77 

C4+ 

C4- 

C-0(C03) 

Ca 

1.97 

Ca2+ 

Cd 

1.486 

Cd2+ 

Ce 

1.81 

Ce3+ 

Ce4+ 

Cl 

0.97 

C|7+ 

Cl- 

CI-0(CI03) 

Co 

1.25 

Co2 + 

Co2 + 

Cr(a) 

1.246 

Cr3+ 

iff) 

1.36 

Cr6+ 

Cs 

2.62 

Cs^ 

Cu 

1.275 

Cu2+ 

Cu+ 

Dy 


Dy3+ 

Er 


Er2+ 

Eu 


Eu3+ 

F 

0.68 

F7 + 

F- 

Fe (a) 

1.238 

Fe2+ 

iff) 

1.26 

Fe3+ 

Qa 

1.33 

Ga3+ 

Qe 

1.22 

Ge4+ 

Ge4- 

H 

0.37 

H- 

He 

0.93 





Intoratomio 

G 

P 


Distances 



1.U 


1.13 

1.25 



0.57 

0.50 

0.55 

1.00J 




0.85J 


1.16 

0.47 




2.22 


2. 01* 


1.37 




0.20 

0.24 


1.43 

1.35 

1.31 


0.34 

0.31 

0.39 



0.74 




0.39 



1.96 

1.95 

1.96 

1.68* 


0.15 




2.60 


1.31* 

1.06 

0.99 

0.98 


1.03 

0.97 

1.18 



1.01 

1.02 



0.26 



1.81 

1.81 

1.81 

1.45t 


0.82 

0.82 


0.29 




0.65 




0.65 

0.52 



1.65 

1.69 

1.67 


0.70 
(co. 1 . 0) 
1.07 

1.04 

0.96 



1.13 

0.07 

0.97t 


1.33 

1.36 

1.33 


0.83 

0.75 



0.67 




0.62 

0.62 



0.44 

0.53 




2.72 



1.27 

2.08 

1.36 



♦ Zachariasen, J. Am. Chem. 
Chem. Progreee, 2, 162 (1950). 


Soc., 53, 2123 (1931); 


t private communication; % Record of 
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EFFECTIVE RADII OF ATOMS AND IONS 






Ionic Radii 




Atomic 





Interatomic 

Element 

Radius 

Ion 

G 

P 

Z 

Distances 

Hf 

1.66 


.... 




Hq 

1.46 

Hq2+ 

1.12 

1.10 



Ho 


Ho3+ 

1.05 




I 

1.3ft 

15 + 

0.94 


.... 




17+ 


0.50 

.... 




I- 

2.20 

2.16 

2.19 


In 

1.45 

In3+ 

0.92 

0.81 



Ir 

1.35 

Ir4+ 

0.66 

0.64 



K 

2.27 

K+ 

1.33 

1.33 

1.33 


Kr 

2.0 






La 

1.86 

La3+ 

1.22 

1.15 

1. o 4 


Li 

1.50 

Li+ 

0.78 

0.60 

0.68 


Mg 

1.595 

Mg2^ 

0.78 

0.65 

0.71 


Mn (a) 

1.24 

Mn2 + 

0.91 

0.80 



(i8) 

1.26 

Mn*+ 

0.52 

0.50 



( 7 ) 

1.29 

Mn7^ 


0.46 



Mo 

1.36 

Mo<+ 

0.68 

0.66 





Mo«+ 


0.62 



N 

0.53 

IM5+ 


0.11 





N3- 


1.71 





N- 0 (N 03 ) 




1.23* 

NH 4 


NH 4 + 

1.59 

1.42 



Na 

1.86 

Na+ 

0.98 

0.95 

0.98 


Nb 

1.43 

Nb<+ 

0.69 

0.67 





Nb5+ 


0.70 



Nd 


IMd3+ 

1.15 


0.99 


Ne 

1.60 






Ni 

1.243 

Ni2+ 

0.78 

0.69 





Ni3+ 

0.35 




Np 


Np3+ 



1.02 t 




Np5+ 



0.881 


0 

0.60 

06 + 


0.09 





02- 

1.32 

1.40 

1.40 


P 

0.93 

P 5 + 


0.34 



P (black) 

1.08 

p 3- 


2.12 





P-0(P04) 




1.56t 

Pa 


Pa3+ 



1.06 




Pa5+ 



0.91 


Pb 

1.37 

Pb3^ 

1.16 






Pb^+ 

1.00 

0.92 



Pd 

1.372 






Pm 


Pm3+ 



0.981 


Pr 


Pr3+ 



1.001 


Pt 

1.38 






Pu 


Pu3+ 



1.011 




Pu4+ 



0.861 


Rb 

2.43 1 

Rb+ 

1.49' 

1.48 

1.48 


Rh 

1.342 

Rh3+ 

0.69 




Ru 

1.322 

Ru6+ 

0.65 

0.63 



S (rhombic) 

1.06 

S6 + 

0.34 

0.29 





S2- 

1.74 

1.84 

1.85 


Sb 

1.439 

Sb3+ 

0.90 






Sb5+ 


0.62 





Sb3- 


2.45 



Sc 

1.51 

Sc»+ 

0.83 

0.81 

0.78 
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effective radii of atoms and ions 


Kloment 

Atomic 

RhcIiub 

Ion 

(r 

loiiK’ Radii 

P 

Z 

Interatomic 

Distances 

Se 

1.16 

Se6" 

Sg2 

0 3 to 0 4 0 42 
1.91 1.98 

1.96 



Si 

1.172 

Si<+ 

Si-0(Si03) 

0.39 

0 41 

0.44 

1 

63t 

8m 


Sm3^ 

1.13 

0 71 
2.94 

0.98t 



Sn (white) 

1.508 

Sn^- 

0.74 

1.15 



Sr 

2.14 

Sr2^ 

1.27 

1 13 


1 

Ta 

1.42 




.... 



Tb 


Tb2^ 

1.09 





Te 

1.44 


0 89 

0.81 







0 56 






Te2 

2 03 

2.21 




Th 

1.80 




1.08J 





Th4+ 

1.10 

1.02 

0.95t 



Ti 

1.45 

T,4* 

0 64 

0.68 

0.62 



Tl 

1.99 

Tl^ 

1.44 







T|3^ 

1.05 

0 95 




Tm 



1.04 





U 


U3^ 



1.04t 






1.05 

0.97 

0.89J 



V 

1.313 

V4^ 

0.61 

0.59 






V5^ 


0.59 




W 

1.37 

W4-^ 

0.68 

0.66 






W6 + 

0.88 





Xe 

2.2 







Y 

1.81 

Y3^ 

1.06 

0.93 




Yb 


Yb3^ 

1.00 





2n 

1.329 

2n2^ 

0.83 

0.74 




Zr 

1.58 

Zr4+ 

0.87 

0.80 

0.79 
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IONIZATION POTENTIALS OF ELEMENTS 

A gaseous ionization potential measures the amount of energy that is needed to re- 
move an electron completely from an atom. In the following table the ionization po- 
tential for the elements in the atomic state is expressed in volts and doubtful values 
are followed by a (question mark (?). The degree of ionization is indicated by Roman 
numerals in tJie column headings. 

Cf., Internathmal Critical Tables, vol. 6, p. 69, McGraw-Hill, New York (1929); 
Sherman, Cliern. Hev., 11, I'iS (1932); Herzberg. Atomic Spectra and Atomic Struo 
hires'* pp. 200-1, Prentice-Hall, New York (1937); Slater, ''Introduction to Chemical 
Physics, p. 348, McGraw-Hill, New York (1939); Bureau of Standards, "Atomic 
Energy Levels" Cir. 467, vol. 1, table 23, p. XL (1948). 


Kloiuent 

loriizalioii Potential, volts j 

•No. 

Syrn 

1 

11 

111 

IV 

V 

Vl 

VII 

1 

H 

13.696 





- 


2 

He 

24.580 

64 142 






3 

Li 

6.390 

75.282 

121.86 





4 

Be 

9.320 

18.14 

153.10 

216.36 




5 

B 

8.296 

23.98 

37 75 

258.1 

338 



6 

C 

11.264 

24.28 

47 7 

64 19 

389.9 

487 


7 

N 

14 54 

29.47 

47.17 

73 5? 

97.43 

546.7? 

663 

8 

0 

13.614 

34.93 

54.88 

77.0 

109.19 

137.48 

733? 

9 

F 

17.42 

34 6 

58.02? 

84 . 88? 

113.0? 

152.9? 

184.0 

10 

Ne 

21 599 

40.77 

63.2 





11 

Na 

5 138 

47.06 

70.72 





12 

Mg 

7.644 

14.97 

79 72 

108.9 




f3 

Ai 

5.984 

18.74 

28 31 

119 37 

153 4 



14 

Si 

8 149 

16.27 

33 30 

44 95 

165.6 



15 

P 

11.0 

19.81 

3U.04 

51 1 

64.74 



16 

S 

10 357 

23 30 

34.9 

47 08 

63 

87.67 


17 

Cl 

13.01 

23.70 

39.69 

53 16 

67.4 

88.7? 

113.7 

18 

Ar 

15.755 

27.76 

40.75 

61? 

78? 



19 

K 

4.339 

31 . 66 

46.5 





20 

Ca 

6 111 

11.82 

50.96 

69 7 




21 

Sc 

6 56 

12 80 

24.64 

73.9? 

97.0 



22 

Ti 

6.83 

13.60 

27.6 

44.66 

95.7? 



23 

V 

6.74 

14.7 

29.6 

48.3 

68.64 

122? 


24 

Cr 

6.76 

16.6 

31? 

50.4? 

72.8? 



25 

Mn 

7.432 

15.70 

32? 

52? 

75.7? 



26 

F© 

7 896 

16 5 






27 

Co 

7.86 

17.3 






28 

Ni 

7 633 

18.13 






29 

Cu 

7.723 

20.2 






30 

Zn 

9.391 

17 89 

40.0 





31 

Qa 

6.00 

18.9 

30.58 

63.9 




32 

Qe 

8.13 

15.86 

31.97 

45.50 

90? 



33 

As 

10± 

20.1 

28.19 

49.9 

62.4 



34 

So 

9.750 

21.3 

33.9 

42.72 

72.8 

81.4 


35 

Br 

11.84 

19.1 

25.7 





36 

Kr 

13.996 

26.4? 

36.8 

68? 




37 

Rb 

4.176 

27.36 

47? 

80? 




38 

Sr 

5.692 

10.98 






39 

Y 

6.6 

12.3 

20.6 





40 

Zr 

6.95 

13,97 

24.00 

33.83 




41 

Nb 

6.77 


24.2 


49.3 



42 

Mo 

7.18 




60.8 
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TABLE OF NUCLIDES 

The infonnaticm in this table was prepared by Dr. John R. Stehn and Eugene F. 
Clancy of the Knolls Atonaic Power Laboratory in the course of making the 1956 
revision of the General Electric Company’s CHART OF THE NUCLIDES. These 
data were made available for use in tliis HANDBOOK OF CHEMISTR Y through 
the co-operation of Dr. James Stokley, News Bureau, General Electric Co., Schenec- 
tady, N. Y. 


COLUMN HEADINGS 

At. No. The atomic number gives the number of protons in the nucleus, a value 
often indicated by the symbol Z. 

Mass No. The ma^s number gives the sum of the number of protons and neutrons 
in the nucleus, a value often indicated by the symbol A. 

For any nuclide, the number of neutrons is equal to the difference between the 
mass number and the atomic number; i.e., A —Z. Nuclides with the same mass num- 
ber are called isobars; e.g., calciura-40 (with 20 protons and 20 neutrons) has the same 
mass number as argon-40 (which has 18 protons and 22 neutrons). 

Nuclides with the same atomic number and tlie same mass immber are called 
isomers. For example, there are two nuclides denoted by Scaiidii^-44; these corre- 
spond to two different energy states of nuclei containing 21 protonB and 23 neutrons. 
The higher energy isomer is listed first, and the symbol m is attached to its mass 
number to denote its being in a “metastable” state. A metastable isomer may decay 
to a lower energy isomer, emitting energy via gamma radiation or internal conversion 
electrons; this tyf)e of d(x;ay is called an “isomeric transition” (IT). 

Mass. For the various nuclides the mass value is based on the physical scale of 
atomic weights {psaw) where the mass of equals 16 exactly. For the chemical 
elements the 1955 International Atomic Weights arc given and these are based on the 
chemical scale of atomic weiglits (esaw) where the atomic weight of oxygen in its 
naturally occuring state equals 16 exactly. Tlie values for these atomic weights of the 
elements are enclosed in parentheses. 

Abundance in %. Here are given the percentages of stable nuclides present in 
naturally occuring elements. These values are expressed in percentages by numbers of 
atoms, not by weight. 

Half-Life. For radioactive elements, this is the period of time required for half of 
the nuclei to undergo disinttjgration. 

Radiation Decay. Data in this column show first the principal mode of decay 
(including the encirgy of the initially produced radiation), followed first by the less 
frequent modes of decay, and then by the subsequent radiations and their energies. 
All energies are expressed in units of million electron volts (Mev). The letter D after a 
gamma energy indicates that that particular radiation is delayed by a measurable 
amoimt (but less than a millisecond). When a radiation is emitted by a short-lived 
daughter of a longer-lived parent nuclide, this radiation has in effect the same half-life 
as the parent nuclide. In this case the radiation is enclosed in parentheses with the 
parent’s radiations to indicate its origin. 

Cross-Section. The ability of a nuclide to absorb thermal neutrons and transmute 
itself into another nuclide is given here in units of 10”^'* cm^ (a barn). The usual 
product of the transmutation is a nuclide of the next higher mass number; the cross- 
section for such transmutation is denoted by cr. If there are two nuclides of the next 
higher mass number (isomers), two cross-sections may be tabulated, the first leading 
to the isomer tabulated on the next line, whose designation is suffixed by an m. If only 
one cross-section is tabulated, this is the sum of the two separate ones. For a few light 
nuclides, transmutation by the (n,p) reaction (neutron m, proton out) is possible; 
when its cross-section is known, it is denoted by anp. For a few heavy nuclides, 
thermal fission occurs, with a cross-section denoted by aF. 

Disintegration Energy. This value, given in the column headed E, is the total 
energy change (in Mev) involved in a radioactive beta disintegration, the sum of 
beta, neutrino, gamma, and conversion electron energies. 
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TIME 


s second 
m minute 
^ hour 
day 
y year 


Abbreviations and symbols used in the table 


RADIATION DECAY 
Modes of Decay 
a alpha particle 
0- negative beta particle 
13^ positive beta particle 
K K-electron capture 
L L-electron capture 
IT isomeric transition 
n neutron (or neutron emission) 
p proton (or proton emission) 

SF spontaneous fission 

* a nuclide known to be a fission prod* 
uct of U"5 after fission by thermal 
neutrons 


(/3) 


Subsequent Radiations 
gamma ray 

prominent internal conversion 
electron 

“delayed” neutron 
“delayed” alpha particle 
“delayed” beta particle 


CROSS-SECTION 

<r (for nuclides) ; for (n, y) reaction (neutron capture) 
<r (for elements): for all neutron-absorbing reactions 
<rnp: for (n,p) reactions aF; for fission 


A 

Syw 
') 1^^ 

Mass 

Mass 

Cross- 

Abun- 




Ni 

No. 

(A) 

Section 

dance 
in % 

Ilalf-Life 

Radiation 

E 

C 

n 

1 

1.0089S 

. 


13m 

$-0.78 

0.78 


H 


(1.0080) 

0.33 




H 

1 

1.00814 

0.33 

99.985 





D 

2 

2.01474 

0.00057 

0.015 





T 

3 

3.01701 



12.3 y 

j^-Q.OIBino^ 

0.018 

2 

Ho 


(4.003) 

0.007 




3 

3.01699 

5,400 

0.00013 






4 

4.00387 

0 

'-lOO 






5 

6.0140 



2X10--21 s 





6 

6.02079 



0.82 s 

^■'3.50;no'y 

3.50 

3 

Li 

5 

(6.940) 

6.0138 

71 


~lX10-«s 

p;a 




6 

6.01703 

na950;n7 

7.5 






^0.1 







7 

8 

9 

7.01823 

0.033 

92.5 






8.02503 

9.030 




0.84 s 

0.17 s 

/?-13;(2a3) 

/?';(n,2a) 

16.0 

4 

'Be 


(9,013) 

0.010 


14 



7 

8 

7.01916 

8.00785 

np50,000 


53d 

K;yo.48 

0.86 



9 

10 

9.01 505 
10.01672 
(10.82) 

0.010 

100 

<4X10 '15 s 

2a0.09 


5 

B 

755 


2.7X106y 

/S”'0.56;no‘y 

0.56 



8 

8.0268 



0.5 s 

/6+14;(2a3) 

18 



9 

9.0162 



^3X10“i9s 



10 

11 

10.01612 

11.01280 

4020 

<0.05 

18.8 

p;(2a) 




81.2 




12 

1 o m oi 


6 

C 

1 £.UlOl i 
(12.011) 

0.0032 


0.025 3 

13.4,9.0 ,*74.4 

13.4 



10 

10.0202 



193 



1 


11 

11.01492 



(8+1.9,.. ;70.72, 1.03 

3.6 



12 

13 

14 

12.00380 1 
13.00748 1 
14.00769 

0.0032 

0.0009 

<ixio-fi 

98.89 

20.5 m 

0 '*0.96 ;no7 

1.98 



1.11 







5600 y ^ 

8“0.1 68;no7 




15 

15.01416 


0.158 






1 


2.4 8 1 

S-8.6,..;75.3 

8.6 


US 
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At. 

No. 

(^) 

Sym- 

bol 

Mass 

No. 

(A) 

Mass 

Cross- 

Section 

<r 

Abun- 
dance 
in % 

Half-life 

Radiation 

E 

7i 

N 


(14.008) 

1.9 







12 

12.0228 



0.012 s 

i8+16.7;(3a~4) 

17.7 



13 

13.00986 



10.0 m 

/S+1.20 

2.22 



14 

14.00752 

np1.8, n^O.I 

99.63 






16 

1 5.00486 

0.000,02 

0.37 




i 


16 

16.01117 


7.4 8 

/5-4,10.4;-y6.13,7.10 

10.4 



17 

17.01398 



4.14 8 

/9'3.7;(nt*0) i 

8.8 

8 

O 

(16) 

<0.000,2 






14 

14.01307 



72 8 

j9+1.83;79.30 

5.15 



15 

1 5.00777 



2.1 m 

19+1.7 i 

2.7 



16 

16 

<0.000,02 

99.759 





17 

17.00453 


0.037 







18 

18.00486 

0.000,22 

1 

0.204 


f 




19 

19.00959 




29 8 

3”3.2, 4.4^70.1970, 

4.79 








1.37,0.^10 


9 

F 


(19.00) 

0.009 







17 

17.00751 



66 8 

/9+1.75 

2.77 



18 

18.00665 



1.87 h 

3+0.65 

1.67 



19 

19.00445 

0.009 

100 





20 

20.00634 



11 8 

3“5.42;y1.63 

7.05 

1 


21 




58 


5,7 

10 ! 

Ne 


(20.183) 

<1 







18 

18.0112 



1.68 

3+3.2 

4.2 



19 

19.00794 



18.5 s 

3+2.2 

3.2 



20 

19.99877 


90.8 





21 

21.00050 


0.26 






22 

21.99835 

0.04 

8.9 






23 

23.00176 



40 8 

3-4.2,3.8,.,;70.44, 

4.2 








1.65,,. 




24 




3.4 m 

3-'1.95...:('^4.3): 

2.42 








70.470,0.88,.. 


11 

Na 


(22.991) 

0.53 







20 

20.01 52 



0.3 8 

/9^;(a>2) 

315 



21 

21.00428 



23 8 

3+2.50 , 

3.52 



22 

22.00140 



2.6 y 

3 +0.54,.. ;K 171. 28 

2.84 



23 

22.99705 

0.53 

100 




24 

23.99856 



15.0h 

3^1.39,.. ,*72.753, 

5.51 








1.368,.. 




25 

24.9978 



60s 

3 - 3 . 7 ,.. ;70.98,0.68, 

3.7 








1.61,0.40 


12 

Mg 


(24.32) 

0.063 







23 

23.00145 



128 

3+3.0 

4.0 



24 

23.99264 

0.03 

78.8 

1 




25 

24.99375 

0.27 

10.1 






26 

25.99080 

0.05 

11.1 






27 

26.99287 



9.5 m 

3^1.75,1.6,. .;70.84, 

2.59 








1.02 




28 

27.99273 



21 .3 h 

3”0.45;70.03-1.35 

1.83 

13 

Al 


(26.98) 

0.23 







24 

24.0077 



2.1 8 

3+<8.5,8.5;7l.38- 

14 








7,2;(a^2) 




25 

24.99831 



7.3 8 

3+3.24 

4.26 


i 

26m 



6.58 

3+3.21 

4.23 
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TABLE OF NUCLIDES 


At. 

No. 

(^) 

Sym- 

bol 

Mam 

No. 

(A) 

Mobb 

Cross- 

Section 

ff 

Aban- 
dance 
in % 

Half-Ufe 

Radiation 

E 

— 

— — 

26 

27 

28 

29 

25.99512 

26.99008 

27.99077 

28.9990 



~1 X10«y 

(9+1.3;t1.8,.. 

4.1 



0.23 

100 





2.3 m 

6.6 m 

/9-2.87;7l.78 

4-2.S,1.4;7l.28,2.43 

4.65 

3.8 

14 

Si 

27 

28 

(28.09) 

26.99526 

27.98577 

0.13 


4.4 s 

15+3.8 

4.8 



0.1 

92.17 








29 

28.98566 

0.3 

4.71 






30 

31 

29.98325 

30.98515 

0.11 

3.12 



2.62 h 

/5-1.48,..;7l.26 

1.48 



32 

28 

31.98413 

(30.975) 

28.0006 



/-lOOy 

0.288 

p-QA ;no7 

0.1 

15 

P 

0.20 


^+11,^8,..;7l.78. 

14 






2.6-7.6 




29 

28.99099 



4.5 8 

19+3.94,. .;7l.28, 2.43 

4.96 



30 

31 

32 

33 

29.98788 
30.98356 
31 .98403 

0.20 

100 

2.5 m 

i3+3.3 

4.3 



14.5 d 

/9“-1.71;no7 

/S~0.25;no7 

1.71 



32.98216 

33.9864 



25 d 

12.4 8 

0.25 

7.2 

34 

/J-5.1,3.2;72.1,4.0 

16 

S 

(32.066) 

0.49 




31 

30.9894 



2.6 s 

/S+4.4 

5.4 



32 

31.98220 


95.0 






33 

32.98189 

npO.002 

0.26 

0.75 






34 

33.97864 

4.2 






35 

34.98008 

87 d 

^~0.167 ;no7 

0.167 



36 

35.9784 

0.14 

0.017 

17 

Ct 

37 

36.9820 

(35.457) 

33 

5.0 m 

j9-1 .6,4.3 ;72.7 

4.3 



32 

31.9962 



0.31 8 

/8+10,8,..;72.2,4.8, 

13 



33 

32.9877 



2.8 s 

..;(«— 3) 
/9+4.2;72.8? 

5.2 



34m 





33 m 

IT0.14;/8+2.5,1.4; 




34 

35 

33.9846 

34.97990 

44;np0.30 

75.53 

1.5s 

71.1-3.2 

/S+4.5 

5.5 



36 , 

37 

35.97969 

36.97754 

<-90 
(0.005 + 

24.47 

3.1X105y 

i9-0.71;K;no7 

0.71 





0.56) 







38m 




Is 

37.3 m 

IT0.66 

/S*4.8,1.1,2.8;72.1, 




38 

37.9800 



4.8 

18 

Ar 

39 

38.9798 

(39.944) 

0.6 


55 m 

1.6 

/J-3.0,1.7;70.3,1.3 

3.3 



35 

34.9857 



1.98 

j8+4.4 

5.4 



36 

35.97892 

6 

0.337 



37 

38 

36.97842 

37.97479 

0.8 

0.063 

35 d 

K;L 

0.82 



39 

38.9766 



260 y 

0 0.57;no7 

0.57 



40 

39.97505 

0.53 

99.60 



41 

42 

40.9775 

>0.06 


1.82 h 
>3.5 y 

(J'1.24,2.5;’y1.3b 

/»- 

2.5 

18 

K 


(39.100) 

2.0 
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Mass 

No. 

(A) 

Moss 

Cross- 

Section 

<r 

Abun- 
dance 
in % 

Half-Life 

Radiation 

E 





0.95 s 

/8+6.1 

6.1 

36 

37.9811 



7.7 m 

15+2.7 ;72.1 

5.8 

39 

38.9760 

1.9 

93.2 




40 

39.9767 

70 

0.011,9 

1.3X109y 

/5-1.33;K;7l.46 

“1.33 

41 

40.9748 

1.1 

6.8 




42 

41.9758 



12.5 h 

/S-3.5,2.0,*.;7l.5,.. 

3.5 

43 

42.9743 



22 h 

/5-0.83,0.a4-1.84; 

1.8 






t0.62,0J37,.. 


44 




22 m 

/5-4.9,1.5;7l.l,2.1, 







2.5,.. 


45? 




34 m 

P- 


(40.08) 

0.43 




39 

38.9834 



1.0 8 


6.7 

40 

39.9752 

0.2 

96.9 




41 

40.9752 



l.lXIOSy 

K 

0.44 

42 

41.9719 

40 

0.64 




43 

42.9724 


0.14 




44 

43.9693 

0.6 

2.1 




45 

44.9703 



160 d 

i5 “0.25,^07 

0.25 

46 


0.3 

0.003,2 


47 

46.9693 


4.7 d 

/5-0.7,2.0 ,‘71.30, 

2.0 






0.15-0.81 


48 

47.9677 

1.1 

0.18 




49 

48.9710 



8.4 m 

/3-1.9,1;73.2,4.3 

5.1 


(44.96) 

23 



40 

39.9902 




0.2 8 

^+9;73.7 

14 

41 

40.9816 



0.87 s 

/5+5 

6 

42 

41.978 



0.66 s 


^6 

43 

42.9747 



3.9 h 

/5 +1.1 9,0.82,0.39 ; 

2.21 






70.37,0.62,0.25, 







0.84 


44 m 




2.4 d 

IT0.271;e" 


44 

43.9733 



4.0 h 

/5+1.46;7l.16 

3.64 

45 

44.9701 

(10+13) 

100 


46 f?!’ 




20 s 

IT0.14;e“ 


46 

45.9695 



85 d 

^~0.36,..;7l.12. 

2.36 






0.88,.. 

^ 1 

47 

46.9671 



3.4 d 

/5-0.44,0.60;70.16 

0.60 

48 

4-7.9674 



44 h 

/8 “0. 64 ;71 .32,1.04, 

4.0 






0.99 


49 

48.9655 



57 m 

/5“2.0;no7 

2.0 

50 




1.5m 

/5'3.5;71.6 


(47.90) 

6.0 





43 




0.6 s 

/S + 


44 




>20 y 

K;70.16 


45 

44.9723 



3.08 h 

/S +1.02,.., *7? 

2.04 : 

46 

45.9660 

0.6 

8.0 




47 

46.9665 

1.6 

7.4 




48 

47.9631 

7.8 

73.8 




49 

48.9634 

1.8 

5.5 




60 

49.9606 

0.14 

5.3 



1 , 

51 

50.9727 



5.80 m 

^-2.1,1.5;70.32, 

1 2.4 


0.93,0.6 




m 


TABLE OF NUCLIDES 




1X9 


TABLE OF NUCLIDES 


At. 

No. 

(Z) 


Mass 

No. 

(A) 

Mass 

Cross- 

Section 

cr 

Abun- 
dance 
in % 

Half-Life 

Radiation 

E 



57 

56.9540 


4 * 

267 d 

K;e^;T0.123,0.014D, 

0.5 








0.137,,. 




58m 




9 h 

IT0.025;e" 




58 

57.9539 



71 d 

K;/8+^0.48;*y0.81, 

2.30 








0.50,., 




59 

58.9519 

(18+19) 

100 








'^100 


10.5 m 

IT0.059;j8~1.5;7l.33 




60 

59.9529 

6 


5.2 y 

^“0.31, .J;7l.33, 1.17 

2.81 



61 

60.9513 



1.65 h 

^“1.4,1.(1;7'-'0.5 

1.4 



62m 




1.6 m 





62 




14 m 

/9'2.8;7l^.1.0,.. 




64? 




~5 m 

0- 


28 

Ni 


(58.71) 

4.6 






56 




6.4 d 

K;70.17,#.81,0.28- 









1.75 




67 

56.9575 



36 h 

K;8^0.84;7l.38,1.91, 

3.24 








0.12 




58 

57.9538 

4.3 

68 






59 

58.9531 



8X104y 

K 

1.07 



60 

59.9498 

2.6 

26.2 




61 

60.9497 

2 

1.1 






62 

61.9476 

15 

3.7 






63 

62.9495 



80 y 

d "0.063 ;no7 

0.063 



64 

63.9481 

3.0 

1.0 




65 

64.9507 



2.56 h 

/9-2.10,0.6,..;7l.5, 

2.10 








1.1,0.37 




66 




56 h 

(9-0.3 


29 

Cu 


(63.54) 

3.7 






58 




3s 





59 




81 s 

0* 




60 

59.9566 



24 m 

(5^2.0,3.0,3.8;7l.33, 

6.1 








1. 8,0.8 




61 

60.9521 



3.3 h 

^^^1.21,..;K;70.66, 

2.23 








0.28,6.07 




62 

61.9518 



9.9 m 

0+2.9 

3.9 



63 

62.9494 

4.4 

69 






64 

63.9499 



12.8 h 

K;^ -0.57 ;(9 +0.66; 

"0.57; 








71.34 

^1.68 



65 

64.9484 

2.2 

31 

1 





66 

65.9498 



5.1 m 

(9-2.63,1.59;7l.04 

2.63 



67 

66.9491 



61 h 

(9-0.40,0.48,0.58; 

0.58 








70.182,0.092D;e- 




68 




32 8 

/5-3.0;7 


30 

Zn 


(65.38) 

1.10 






61 




1.5 m 

(9+5 




62 

61.9536 



9h 

K;(9+0.66;70.041;e- 

1.7 



63 

62.9530 



38 m 

(9 +2.36, 1.40, ..;K; 

3.38 








70.96,1.9,2.6 




64 

63.9493 

0.5 

48.9 






65 

64.9468 


245 d 

K;(9+0.33;7l.12 

1.35 



66 ’ 

65.9469 


27.8 





67 

66.9485 


4.1 






68 

67.9465 

(0.09+1.0) 

18.6 
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tr 
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69m 

69 

68.9485 



14h 

52 m 

IT0.44 

/S-0,90 

0.90 



70 
71m 

71 

72 

69.9474 

70.9506 

70.9305 

0.09 

0.63 

3h 

2.2 m 

49 h 

/5-‘1.5;70.4,0.5,0.6 
j8“2.4;70.51,.. 
^'0.3,1. 6 ;7 

3.0 

2.9 

31 

Qa 

64 

65m 

(69.72) 

63.9571 

2.9 


2.5 m 

/3+-'5;70.97-3.8 

7 





15 m 

IT0.052;70.09,0.11; 

/3+2.5 




65 

66 

64.9532 

65.9525 



8 m 

9.4 h 

|9^2.2 

/9+4.15,..;K;7l.04, 

3.1 

5.1? 






2.75,0.8-4.8 




67 

66.9496 



78 h 

K;70.092D,0.18, 

0.30,0.090-0.88;e'' 

1.00 



68 

67.9496 



68 m 

iS+1.88,0.78;K;7l.10 

2.90 



69 

70 

71 

68.9476 

69.9481 

70.9474 

1.9 

60.1 

21 m 

/5-1.65,..;7l.04,0.17 

1.65 



4.6 

39.9 


* 

72 

71.9489 



14.1 h 

^'0.64-3.17 ;70.84, 

4.00 








0.60-3.35,0.690 




73 

72.9481 



5h 

1.4 ,'70.054,0.01 3 

1.5 

32 

Ge 

66 

67 

68 

69 

(72.60) 

68.9500 

2.3 


2.5 h 

19m 

250 d 

40 h 

K;/9n?) 

/9 +3.4 ,'70. 17 

K 

K;^^1.21,0.6,.,; 

71.12,0.58,0.87, 










1 




0.09-1.6 




70 

69.9464 

3.4 

20.5 





* 

71 

72 

70.9476 

71.9446 

1.0 

27.4 

12d 

K 

0.23 



73m 

73 

72.9465 

14 

7.8 

0.53 8 

©-;IT0.054 ,-70.01 3D 




74 

73.9446 

(0.24-0.5) 

36.5 






76m 

75 

76 

74.9466 

75.9453 

(0.0154- 

7.8 

49 s 

82 m 

IT0.14;e- 

(3-1.18,0.92,,. 

1.18 


« 

77 m 


0.30) 


52 8 

(9'2.9,..;IT0.16; 









lit 

* 

77 

78 

76.9480 



12h 

86 m 

70.21 

^-2.20,,. 170.21-2.3 

2.7 

33 

As 

(74.91) 

4.3 





68 

69 




-7m 

1 rw« 

13 ^ 

j3-"2.9;70.23 
^+1.4,2.5;7l.1,2.0,.. 
19+0.81,.. ,'70.175, 




70 

69.9535 



1 0 m 

50 m 

62 h 

6.6 



71 













72 

71.9493 



26 h 

0,023;e- 

K;j8 +2.50 3.34,..; 

70.84,0.70,1-3 

K;(e-);(y0.054, 

0.0130) 

4.36 









73 

72.9468 



76 d 








0.37 
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Mass 

No. 

(A) 

Mass 

74 

73.9473 

75 

74.9454 

76 

76.9465 

77 

76.9451 

78 

77.9465 

79 

78.9460 

80 

(78.96) 

70 



Gross- 

Section 


72.9498 . . . 

73.9459 50 

74.9463 


75.9433 85 


76.9444 41 

77.9421 0.4 


78.9436 

79.9420 0.61 


80.9436 
81.9426 2 


(79.916) 6.6 


75.9483 

76.9458 


Abun- 
dance Half-Life 


77.9468 

78.9434 (2.9 +8.5) 


80.9421 2.6 

81.9427 ... 




17d 

K;j3-1 .36,0.72; 
^+0.93,1.53;70.60, 
0.64 

“1.36; 

+2.55 

26.7 h 

^-2.96,2.41,..;70.55, 

2.96 


1.19,0.64,1.4,2.1 


39 h 

<9-0.69,.*;70.24,0.52, 

0.69 


0.086,0.160 


90 m 

0'4.1,..!y 

4.1 

9 m 

/8“2.3;(70.096) 

2.4 

~36 8 

0^ 


44 m 

0* 


9.7 d 

K 


7.1 h 

<3+1.3,1.6;70.36D, 

2.7 


0.07D 


44 m 

8+1.7 

2,7 

127 d 

K;70.27,0.1 4,0.28, 



0.066-0.40 


178 

IT0.16 





3.9 m 

IT0.096;e” 


7X104y 

8-0.1 6 ;no7 

0.16 

57 m 

IT0.103;e- 


18m 

8“1.38 

1.38 


/5“3.4 

j8-1.5;70.04,0.06, 

0.18A95 

/5^;K 

KU?+1.70,..;70.6 


0.20-0.96 
K;^+0.34;70.52, 
0.16-0.81 
IT ,*70.05,0.11 
0^2 A 


IT0.05;70.04;e- 

^ “2.0, 1 .4 ; K ^>.86 ; "2.0 ; 

70.62 +1.9 

0~OA6;yO.55,O.77, 3.1 

1.04,0.6-2 

/5“0.94,..;70.051; 0.98 

(70.032,0.009) 

<3-4.68,.. ;70.89,1. 9 
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Abun- 


dance 

Half-Life 

in % 



84.9426 

86.9499 


(83.80) 

76.9489 

77.9449 

78.9452 

79.9419 


80.9423 

81.9394 

82.9403 

83.9381 

84.9396 

85.9382 
86.9413 

87.9425 

88.9448 


(85.48) 

80.9446 

81.9436 


83.9409 

84.9389 


Cross- 

Section 


28 


(?+ 2 ) 


90 


40 


200 

(0.10+0.06) 


<15 

0.06 

<600 


0.7 


(0.05+0.8) 


0.35 


2.27 


11.6 


11.5 

57.0 


17.3 


72.2 


3.0 m 
56 8 

168 

4.58 

lOh 
1.2 h 


55 8 
34 h 


138 

2X105y 


1.86 h 


4.4 h 

10.4 y 


78 m 
2.8 h 

3.2 m 
33 s 
lOs 
3s 
28 

1 S 

short 
^1 8 

4.7 h 
75 8 

6.3 h 

83 d 
21 m 
33 d 


1.0 m 
18 . 6 d 
4.3X10i0y 
18m 


Radiation 


j8-2.5;no7 2.8 

j8-2.6,8.0;73,2,5.4; 8.0 

(n 0.3) 

/8- 

/J-;(n0.5) 

K;70.028-0.40 

/J +1.86,1.67,0.85; 

70.108,0.113,0.024, 

0.149-0.87 


IT0.13 

K;/3 +0.60,0.34 ;70.26, 
0.044,0.08-0.83 

1.62 

IT0.19 


K 


IT0.032;70.009 




^-0.83;70.15;IT0.31 


/8~0.67,..;70.52 

0.67 

/9‘3.8,1.3,-3.3; 

4.2 

70.40,2.57,0.85,.. 


/J-0.52,2.7,..;72.4, 

2.7 


0.19,0.028,.. 

/8“4.0,2;7 

/J-3.2;7 

/»- 

/?" 

K;^+1.0;70.9,(0.19) 2.2 

18+3.2 

K;/5+0.77,..;70.77, 

0.19-1.46 

K;70.52, (70.032, 

0.09) 

IT0.23,0.46;K; 

70.23.0. 89 

K;^+1.7,..;/5-0.4; “0.4; 

70.89.1.9.. . +2.7 


IT0.56 

<9-1. 77,0.7,.. ;7l. 08 
^- 0.27 

/8-6.2,3.3,2;7l.86, 

0.91,2.7,.. 


85.9385 

86.9369 

87.9393 


0.14 

<200 


27.8 


1.77 

0.27 

5.2 
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Cross- Abun- 
Mass Section dance 
<r in % 


Half-Life 





(91.22) 

0.18 


86.9422 



88.9371 



89.9328 

0.1 

51.5 

90.9341 

1 

11.2 

91.9338 

0.2 

17.1 

92.9353 

<5 

. . . . 

93.9358 

0.1 

17.4 

94.9379 


— 

95.9385 

0.1 

2.8 

96.9414 


.... 

(92.91) 

1 





89.9376 


— 

90.9356 



91.9356 


.... 

92.9353 

(1 +?) 

100 

93.9356 

~15 


94.9367 



95.9383 



96.9386 






(95.95) 

2.5 


89.9406 



90.9395 



91.9352 

( <0.006 -h 

15.7 






9Xl05y 
65 d 


2X10<y 
84 h 
35 d 
23 h 


Radiation 


K;t0.24 

^+2.10;K;t0.6,0.3 

K;70.39D;e- 

IT0.59;/5+0.9,2.4; 

7I.5 

K;^+0.90;(70.91) 

IT2.30 


/9-0.063,..;(70.029) 0.063 

19-0.36,0.39,0.88; 1.12 

70.76,0.72,(0.23); 

(e-) 


^-1.91, (1.27); 
(70.75,0.66) 

/9+;(70.59) 

/J+2.9 

IT0.12;e- 

^+1.50,0.86,0.55; 

71.14,2,23,14,.. 

IT0.104;K;7l.19;e- 

K 

K;72.35 

K;70.93,1. 83,0.90 
IT0.029;e- 

IT0.041;^-1.3;70.9; 


i8-0.5;70.87,0.70,1.57 

2.1 

IT0.23;e- 


/8“0.16;70.76,.. 

0.92 

^-0.7,0.4;70.77, 

3.1 

0.22-1.19 


IT0.75;e'* 


^“1.27;70.66 

1.93 



$~ 3.2 

3.2 

K;/5+1.4;70.25D, 

2.54 

(0.12) ;e- 


^+^3,..;IT0.66; 


71.54,1.21 




IT0.26;t1 .48,0.69,6- 
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. Sym- 
^ bol 

Mass 

No. 

(A) 

Mass 

Cross- 

Section 

Abun- 
dance 
in % 

Half-Life 

Radiation 

E 


93 

92.9357 



>2y 

K 

0.49 


94 

93.9343 


9.3 





95 

94.9357 

14 

15.7 




* 

96 

95.9349 

1 

16.5 





97 

96.9365 

2 

9.5 




* 

98 

97.9366 

0.13 

23.8 




* 

99 

98.940 



67 h 

|3-1 .23,0.45, ..:t 

1.37 







(0.14),0.?4A04- 








0.78 



100 

99.9383 

0.2 

9.5 




* 

101 




15m 

1.2, 2.2 ;y0. 19, 0.96 

2.4 

* 

102 




11 m 

^“1 


* 

105 





<2m 



Tc 









92 

91.942 



4.3 m 

^+4.1;7l.3 

6.4 


93m 




44 m 

IT0.39;K;r2.7;e- 



93 

92.9391 



2.7 h 

K;^ "0.80,0.6 ;7L3, 

3.1 







1.5, 2.0 



94 

93.9390 



53 m 

/8+2.41,..;K;70.87, 

4.30 







1.85,3.3,2.7 



9Sm 




60 d 

K;/9+0.6;IT0.039; 








70 . 20 - 1.0 



95 

94.9375 



20 h 

K;70.76,1.1 

1.6 


96 rn 




52 m 

IT0.034;e-;K;/5+ 



96 

95.938 



4.3 d 

K;70.84, 0.77,0.81/ 

3.0 







1.12,.. 



97m 




91 d 

IT0.099,70.090,..;e- 



97 




--1 XIOSy 

K 



98 

97.9384 



-1 XlO^y 

/8-0.3;70.74,0.65 

1.7 

♦ 

99m 




6.0 h 

IT0.002,0.142;e-; 








70.140 


* 

99 

98.939 

20 


2.1 XlOSy 

/J-0.29 

0.29 


100 




16s 

^-2.8;70.54 


* 

101 




15m 

/?-1.2;70.30 

1.5 

* 

102 




5s 

/»'4 



104? 




3.8 m 



* 

105 




10m 

/?- 


Ru 


(101.1) 

2.5 





<94 




0.9 m 




94 




1 h 

K 



95 

94.9397 



98 m 

K;/8+1.2;7l.1 

2.2 


96 

95.9379 


5.6 





97 




2.9 d 

K;70.22, 0.33,0.57, 








0.11;e~ 



98 

97.937 


1.9 




« 

99 

98.938 


12.7 





100 



12.7 




•tc 

101 



17.0 




>ie 

102 

101.9364 

1.2 

31.5 




•le 

103 

102.9387 



40 d 

-0.20, *0.1 3, 0.69,..; 

0.73 







7(0.040), 0.50, 








0.05-0.61 



104 

103.938 

0.7 

18.6 
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At. 

No. 

(Z) 

Sym- 

bol 

Mass 

No. 

(A) 

Mass 

Cross- 

Section 

a 

Abun- 
dance 
in % 

Half-Ufe 

Radiation 

B 

— 


105 

106 

104.9408 

105.9402 



4.5 h 

^-1.15;70.73,(0.130) 

2.02 





I.Oy 

19-0.04,(3.53,. •); 

0,04 






(70.61,0.62-2.4) 




107 




4 m 

f 

1 


46 

Rh 

(102.91) 

150 


35 m 



97? 

98? 

99m? 

99 

100 






9 m 

j8+4.0 







15d 

/9+;70.353,0.086;e“ 







4.5 h 

18+0.74 ;70.29 







21 h 

^+2.62,..;K;70.53, 

3.64 







0.44,0.30-2.4 




101m? 

101 




~5y 

IT?0.127;70.198 




101.9387 



5d 

220 d 

K;70.30,0.15,0.66;e’‘ 

K;^-1.15;^+1.24,..; 

-1.15; 

102 





70.48,0.20,1.1, 

0.12-1.7 

+2.26 





* 

103m 

103 




54 m 

IT0.040;e“ 




102.9379 

(12-f138j 

100 




104m 

104 




4.4 m 

IT0.077;70.055,..; 




103.9396 



42 s 

e-;0- 

i8-2.5,..;70.55,1.24 

2.5 


* 

105m 




45 s 

IT0.130;e- 



* 

105 

104.9387 



36 h 

-0.25,0. 56 ;70.31,.. 

0.56 



106m 




2h 

19“-'1 ;70.2-1.5 



* 

106 

105.9402 



30 s 

19 -3.53,.. ;70.51, 0.62, 

3.53 








0.88-2.4 



* 

107 




25 m 

|8-1.2,'-2;70.31, 

0.40,0.1-0.7 









* 

108 




18s 
<1 h 

l9--'4;7 



* 

109 





46 

Pd 

(106.4) 

8 






98 




17m 

24 m 

15+ 

70.13 

K;70.081,1.8? 




99 







100 




4.0 d 




101 





8h 

K;i8+0.5,2.3? 

1.5(?) 



102 

101.9375 

4.8 

1.0 






103 

102.9385 



17d 

K;7(0.040), 0.053,..; 

0.57 



104 

103.9369 


11.0 


e' 




105m 




23 s 

IT0.2;e- 



* 

105 

104.9381 


22.2 




4t 

106 

105.9364 


27.3 





* 

107 

106.9389 



7X106y 

19-0.04 

0.04 



108 

109m 

107.9378 

(0.07 4-11) 

26.7 

4.8 m 

IT0.17;o- 



♦ 

109 

108.9405 



13.6 h 

0-1.O;(7O.O88) 

1.1 







110 

109.9396 

(7+0.4) 

11.8 





111m 




5.5 h 

IT;l9-;70.16,1.77 









* 

111 




22 m 

3-2.14,..;'y0.38-0.73 



* 

* 

112 

113 

111.943 



21 h 

1.5 m 

^-0.28;70.018 

0- 

0.30 







47 

Ag 

102 

(107.880) 

60 


1 A m 


0^ 

L__ ! 




1 D m 
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At. 


Muss 


Cross- 

Abun- 




No. 

Sym- 

KrJ 

No. 

Mass 

Section 

dance 

Half-Life 

Radiation 

E 



U) 


or 

in % 






103 




1.1 h 

j8+1.3jK;'y0.76,0.55; 




104 




27 m 

0 ■'■2.70 ;7 Q.55 0. 1 2, • « 




105 




40 d 

K ' 7 O .34 0.28 0.064 









0.65,0.16-0.44 








24 m 

1 4fiK;'y0.51 

2.98 



106 

105.9396 



8.3 d 

K ‘vO fil 0 lO 9-9 fifi 




107m 




44 s 

TTO 




107 

106.9389 

30 

51.4 






108 

107.9401 



2.3 m 

/S-1.77,..0C;/J+O.8; 

-1.77; 








70.62,0^43,0.60 

M.8 



109fn 




40 S 

ITO.OSOe'^ 



>K 

109 

108.9393 

(24-82) 

48.6 






110m 




270 d 

/9-0.53, 0.1^.., -110.12; 









tO.66, 0.89, 0.93-2 




110 

109.9414 



24 s 

^' 2 . 22 , 2 . 88 ,.. ; 70 . 66 , 

2.88 


<¥ 

111 

110.941 



7.5 d 

-1.04,0.7,., ;70.34, 

1.04 








0.247 D 



* 

112 

111.942 



3.2 h 

-3.5, 4.1, 2.7,, 

4.1 








70.62,1.39,1.1-2.8 



* 

113 

112.942 



5.3 h 

/3-2.0;70.29 

2.0 


* 

114 




2 m 

<3- 



* 

115 

114.945 



21 m 

/3“3 * 70.23 

3 

48 

Cd 


(112.41) 

3,300 







104 

103.943 



59 m 

/9^0.93;70.067,0.083, 









0.150 




105 

104.944 



55 m 

K;^''’1.69,.,;70.025- 









2.32;e- 




106 

105.9395 

1 

1.22 






107 

106.9405 



6.7 h 

K;^+0.32;70.85, 

1.43 








(0.094,0-) 




108 

107.9382 


0.88 






109 

108.9395 



1.3y 

K;L;(70.087,e-) 

0.15 



110 

109.9383 

( 0.2 4 -?) 

12.4 






111 m 




49 m 

IT 0 . 150 ; 70 . 247 D;e' 




111 

110.9395 


12.8 






112 

111.9382 

(0.03 4-?) 

24.0 





* 

113m 




5 y 

<3 “0.58 




113 

112.9403 

27,000 

12.3 







114 

113.9396 

(0.144-1.1) 

28.8 






115m 




43 d 

/8“1.63,..;70.95, 

1.63 








0.45-1.28 



♦ 

115 

114.9421 



54h 

0 1 .1 1 , , • ;70.52, , ,, 

1.45 








(0.34) 




116 

115.9419 

1.4 

7.6 





* 

117m 




3.0 h 

IT 



* 

[ 117 

116.945 



50 m 

/S“1.6,3.0;7l.3»0.27- 









2.0 



* 

118 




'>^30 m 

(8 "4) 


49 

In 


(114.82) 

190 







107 

106.9440 



30 m 

0‘^2;yO.22 

3 



108 




50 m 

/S'*"2.3;e'’ 






......... 









TABLE OF NUCLIDES 


NoiS^- 

(Z) 


I 109.9425 
110.940 


112.9401 (61+2) 


114.9405 (145+52) 


(118.70) 0.6 


110.943 
111,940 1.3 


I 113.939 

114.9400 

1 1 5.9390 (0.006 +?) 


116.9402 

117.9393 (0.01 +?) 

118.9410 .. . 

119.9401 (~0.001 + 

0 . 1 ) 

120.9424 

121.9421 (0.001 + 

0 . 2 ) 


123 122.9446 

124 123.9445 (0.2 + 

0.004) 

125m 124.9474 

125 124.9474 



Ilalf-Iife Radiation 

L3h K;/?+0.7 ,*70.058,0.20, 

0.35,0.43 

).0h K;IT0.12;70.66, 

0.88,0.94 

;6m ^+2.25;K;70.66D 

!.8d K;e‘;70.247D,0.172, 

0.33,0.09,(0.150) 
Im IT;(70.15);e~ 

.5 8 IT0.15;e- 

4 m |8-0.66;K;/8+1.52 

.73 h IT0.39;e“ 

9d IT0.190;70.72,0.66 

2s /3-1.98,..;K;/8+'^1; 

70.55-1.28 

4.5 h IT0.33;/9-0.83;e-‘ 

exiO^^y fi-Q.S 

54.0 m 18*1.00,.. ,*71.27,1.09, 

2.1, 1.5,.. 

is l8“3.3;no7 

9h 18-1.77,1.61 ;IT0.31; 

70.16 

1 h i8-0.74;70.56,0.16 

5 m /9-1.5;7 

Im 18-4 

’m uy 2.7;no7 


K;/5+ ,'70.073,0.68 
K, *70.28 

K;^+1.51 


K,L; (70.39,0-) 


14 d IT0.159;e-, 70.162 


t 250 d IT0.065;70.024;e 


/5-1.42 

/5-1.26;70.15 


p“2.1,..;70.33,1.4 2.4 

^“2.4,..;70.33-2.0 2.4 




TABLE OF NUCLIDES 

















IW 


TABLE OF NUCLIDES 


At. Mass 

No. No. Moss 

iZ) iA) 


(126.91) 

119 

120 

121 

122 121.9460 

123 

124 123.9456 

125 124.9443 

126 125.9459 


126.9448 

127.9467 


128.9458 

129.9478 


133.9513 


Cross- Abun- 

Section dance 

a in % 


Half-Life 


124.9441 

125.9436 


126.9456 

127.9461 


1.5 7.0 

(0.09+0.8) 18.7 


129m 

129 128.9474 


130 129.9478 


(0.016+ 31.8 

0.14) 

33 d 

72 m 


( <0.01 + 34.4 

0 . 2 ) 


131 130.9498 

132 


133m 

133 132.953 


1.7X107y 
12.6 h 


Radiation 


IT0.11;70.035D;e*' 


IT0.088;e- 

/3-0.68 


IT0.106;e- 
^-1.46,1.01,..; 
70.03,0.45, •• 


/5“0.4-2.5;IT0.18; 

e-;70.77, 0.05-1.2 
/3-2.1,.. ,*70.05-0.77 
/3-0.22,.. ,*70.23,..; 
O-0.9-2.1); 
(70.67-2.2) 
IT0.4;e- 

/9-1. 4, 2.4 ,*70.6,1.0 
fi- 

^+1. 13,. .,*70.213 
^+3.12 
K;e-;70.159 
K;/5+2.20,..;70.60, 

1.7.2.0. 0.7 
K;L;70.035 
K;/?-0.87,..;^+1.11, 

. • ,‘70.38,0.65, • ., 
1.4 

/3-2.02,1.59,..;K; 

70.43 

^-0.15;70.038;e- 
^-1.02,0.60;70.74, 
0.66,0.53,0.41 
-0.61, 0.25-0.81; 

70.36.0. 0800-0.72 
/?“0.9-2.12;70.67, 

0.78,0.53-2.2 

/8“1.3,0.4;70.53,0.85, 

1.4 

^“1.5,2.6,70.86,1.1, 

1.8 

A“1.0,0.5,1.4;7l.3, 

1.8,2.4,(0.62) 

^'6.4,5.0,3.6;7l.4, 

2.8 

0 - 





TABLE OF NUCLIDES 



Cross- Abun- 
Section dance 

<r in % 


Half-Life 



64 Xe (131.30) 36 

121 

122 


126.946 
127.9445 5 


128.9456 45 

129.9446 <5 


135.9500 0.15 


(132.91) 31 


130.9466 120 21.2 

131.9460 ( <5+0.2) 26.9 


132.948 

133.9476 ( <5+0.2) 10.4 

(3.2X106) 


K;(^+3,12);r0.18, 

0.23 

K;^+1.7j^0.15 

IT0.075jt0.111 
K;T0.18t 0.243, 
0.056-90.46 

IT0.175.-V0.126 

K;70.20%0.057-0.36 

IT0.196;t0.040;e- 


1X0.164;#“ 


IT0.233;#- 

-0.35,70.081 D;e“ 0.43 


IT0.52;e- 

/»-0.91,0.54;70.25D, 1.16 

0.62,0.37 


^'3.5;t 

/fir-2.4;70.42,0.51,1.8, 

2.0 

0 ^ 

0 - 

0 - 

0 ~ 

0 - 


K;/5+2.05,..;70.111 

/3+3.8,..;K;70.38 

K;^+1.06,0,7,.,,; 

70.41,0.125,0.175- 

0.44 

/J^3.0,2.5,1.5;70.13, 

0.45,0.98 

K;70.38,0.56 

^+1.97;K;/3'‘0.44 


131 130.9470 

132 131.948 

133 132.947 (0.016+31) 100 

134m 


K;L 

K;70.67, 1.27,1 .10 

IT0.13,0.14;e-‘; 

/5-0.55;70.010D 








US 
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No.r^- 

(Z) 


TABLE OF NUCLIDES 


Abun- 
dance Half-1 


Radiation 


(140.13) 


138.950 
139.949 
140.952 
' 141.953 
142.957 


(140.92) 


139.952 

140.951 

141.954 

142.955 
143.958 


145 

146 145.963 

(144.27) 


139.953 

140.953 
I 141.952 

142.954 

143.955 


-2 + -.20) 


3.0 m 

14 m 


/9~1.34,0.8.2.15; 

71.60,0,11-2.9 
/?-2.43,0.9;r^1.5 
0 >2.5;70.63,0.87 

0- 

K;/8+1.3;7!.8 
K;no7 
K ,73 ^0.8 


IT0.26;e- 

K;70.44 


K;70.166;e*" 


/S-0.43,0.57;70.145 

/S“1.09,0.3-1.38; ’ 

70-29,0.06-1.10 I 
/?"0.30,..,(2.98,,.); 
70.03-0.14,(0.70- 
2.18) 

0-2.O;y 

^"0.7;70.32;0.05- 

0.22 

^■*^2.5 ,'70.30,0. 22,0.08 
^2.0,70.17,0.8,1.1 
^+1.4;7l.0,0.8,0.3- 
1.7 

^■^1.0;7l.3, 1.6,0.17? 
0^2.3;K 

^~2.16,0.6;7l.59 
/®“0.92;no7 
^“2.98,0.8,2.3;70.70, 
2.18,1.48 
/8~1. 7, '70.070 
^“3.7,2.3;70.46,1.49, 
0.75,., 

0^2A;e-‘(?) 

K;^+3.1 ;7l.3;e-o,28 

KaS+0.7;Tl.1 


“2X10'5y 
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TABLE OF NUCLIDES 


At 

No 

{Z 

’ Sym 
J bol 

Mass 

No. 

(A) 

Maaa 

Cross- 

Section 

a 

Abun- 
dance 
in % 

Half-Life 

Badiation 

E 



176 

176 

175.996 

<30 

5.2 

70 d 

K;70.089.0.34, 

0.113-0.43 







177 

178 
179m 


370 

80 

18.5 

27.1 



178.000 






198 

IT0.16;70.22;e- 


179 

180m 


65 

13.8 




5.5 h 

IT;'y0.057-0.44 




179.998 

181.004 

10 

35.2 




180 

181 

46 d 

/9-0.41;t0.13D. 

1.02 





0.61 D;e- 


73 

Ta 

176 

177 
178m 

178 

179 
180m 

(180.95) 

22 


8.0 h 

2.2 d 

9.3 m 

2.1 h 

~600d 

8.1 h 

K;Y--2;e-0.1, 0.2,1 
K;t— 1.4;e-0.1 
K;/5-»^1.1;7-1.5;e- 
0.08 

K;/9^-1;t-1.4; 

e---0.1 

K; 70 . 7 ;e- 0.1 

K;i8-0.70„.;7 

0.0930,0.102 










180 

180.002 


0.012 






181m 


0.33 8 

IT <0.02 




181 

181.003 

(0.07+22) 

99.988 




182m 

16 m 

ITO.18;0“;^-? 

/J-0.61,..;7l.12, 

1.22,.. 




182 

182.005 

'^20,000 


112d 

1.7 






183 




5.2 d 

^-0.62,..;70.041. 

1.07 








0.41 




184 




8.7 h 

8-1.26,0.15;70.40, 

0.89,0.24,1.18, 
















0.11-0.78 




185 




49 m 

^*1.7;70.13,0.18, 

0.24, e- 











186 




10 m 

/9 -2.2 ;70.20, 0.73, 
0.12-1.2 


74 

! w 


(183.86) 

18 





176 

177 




1.3 h 

2.2 h 

K;/5+~2;7-1.3;e-- 

K;7-0.5,1.2;e- 




178m 




21 d 

0.13, --0.4 




178 



-IX 

10-7 

i\;7 —0.3 




179 



— 1 A • o y 

30 m 

0.005 8 

a3.2 




180m 




K 

IT;70.35,0.22 




180 


<20 

0.14 




181 

181.004 



140 d 

K;L, *70.137,0.163 

0.9 



182 

182.004 

(0.5+20) 

26.2 



183m 




5.5 8 

IT;70.12,0.17;e- 




183 

183.005 

11 

14.3 




184 

184.006 

2.0 

30.7 






185m 




1.7 m 

7a. ^ 

IT;70.13,0.16;e- 

/9-0.43,..;70.066 




185 




0.43 







f *?• u 
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TABLE OF NUCLIDES 


Mass 

No. Mass 

(A) 


Half-Life 


198.034 

(195.09) 


(250-^750) 38.5 


^+1.7;K(?);7;e-0.2. 

0.8 

K;70.2,0.6,e~ 

IT0.042;70.129,«- 

IT0.057;e-;/8“ 

^-0.67,..;70.31, 

0.47.0.136-1.16 


K;70. 192.0.28, 
0.043-0.4 
K;t0.14,.. 


-1X10«y o3.3 


/9-2.24, 1.91,.. 170.33. 2.24 

0.64.0.29-2.0 

/9-1.2,2.1,,.;70.42, 2.1 

0 . 66 , 0 . 88 . >1 

/3-0.08;70.58,0.76. 

^1 

<5-1.6,.. ;7l.8 

/5-3.6;70.78 4.4 


K;70.1 29,0.042,0.54, 
0.047-0.63 

IT0.135 

L 

IT0.130;70.099,0.031 


IT0.34;e- 

^-0.67,0.48,0.47; 

70.0770,0.19,0.28 


h9---1.2;70.07-0.96 ^1.7 


K;^+;a5.1 


K;70.29,0.14 

K;70.30,0.048.0.6 

K;/5+1.9;70.317, 

0.296,0.137-1.16 

ITO.032,0.290; 

70.258 ;e- 

K;70.11,0.17,0.19, 

0.10-0.44 

K;^+1.55,1.22;70.33, 2.57 

1.48,0.29-2.1 ;e- 

IT0.057,0.318;7 

0.261 ;e“ 



la 


TABLE OF NUC3LIDES 


* Sym- 
j bol 

Mass 

No. 

(A) 

Mass 

Cross- 

Section 

a 

Abun- 
dance 
in % 

Hulf-Ufe 

Radiation 

E 


195 




180 d 

K;-y0.099, 0.031, 

0.27 







0.1 4 ;e- 



196m 




14 h 

K or IT 



196 

196.028 



5.6 d 

K;/5 ‘0.27;70.354, 

-0.70 







0.331,0.43 



197m 




7.4 s 

ITO. 130,0.409; 








70.279 



197 

197.028 

98 

100 





198 

198.030 

26,000 


2.70 d 

/9“0.96,0.28,1.37; 

1.37 







70.41180,0.68, 








1.09 



199 

199.031 

-30 


3.15 d 

/5-0.30,0.25A46;7 

0.46 







0.158D,a208D, 








0.050D 



200 

200,034 



48 m 

/9-2.2;70.39,1.13 

2.2 


201 

201.036 



26 m 

^'1.5, *70.55 

1.5 


202 




—25 s 

$ - 


203 

203.038 



55 s 

/8-1.9;70.69 

1.9 

Ho 


(200.61) 

350 




<192 




—3 h 

e "0.088 



<195 




0.7 m 




189 




25 m 

/3+orK;70.029 



190 




90 m 

K;e“ 



191 




57 m 

K;70.253,..;e" 



192 




6h 

K;P^^.2;y0.03U 

. . • • • 







0.275 



193m 




12h 

ITO. 101 ,*70.039 ;K 



193 




5h 

K;70.038,0. 186-0.92 



194m 




0.4 8 

IT(?) ;70.048,0.134 



195m 




40 h 

K;IT0.123;70.26, 








0.04-0.56;e~ 



195 




9.5 h 

K;70.061, 0.18,0.60, 








0.37-1. i5;e’ 



196 

196.027 

2,500 

0.15 





197m 



25 h 

IT0.165;K;70.134D, 








(0.28,0.1 3) ;o“ 



197 




65 h 

K;70.077D,0.191 ;e- 



198 

198.029 


10.0 




199m 




43 m 

IT0.368;70.158D;e- 



199 

199.031 

2,000 

16.9 




200 

200.032 

<50 

23.1 





201 

201.034 

<50 

13.2 





202 


3 

29.8 





203 

203.036 



48 d 

/5-0.21;70.279D;e- 

0.49 


204 

204.037 

0.4 

6.8 




205 

205.040 



5.2 m 

/5“1.6,1.4;70.20 

1.6 

Tl 


(204.39) 

3.3 






195 




1.2h 




196 




—4 h 

K;70.43 



197m 




0.54 8 

IT(?);70.38;e“ 



197 




2.8 h 

K;70.1 52,0.43,.. 



198m 




1.9 h 

K;IT0.26 ,*70.28, 








0.049,0.44-0.64 
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At 

No 

iZ 

Sym 

l>ol 

Masa 

No. 

(A) 

Maas 

Cro8B- 

Section 

<r 

Abun- 
dance 
in % 

Half-Life 

Radiation 

E 

— 


198 




5h 

K;70.41 0,0.68,0.19- 








1.20 




199 




7.4 h 

K;y0.33, 0.1 58,0.208, 
0.247,0.050-0.49 




200 




27 h 

K;70.37,1. 20,0.83, 




202.036 

203.036 
204.038 



3.0 d 

12d 

0.58,0.116-1.52 
K;t 0.1 67,0. 135, 
0.032,0.031 ;e“ 
K;L;T0.44D;e'" 


201 

202 

203 

204 




29.5 




1 1 

0.11 

4.1 y 

^-0.76;K 

-0.76 

205 

206 

207 

208 

205.038 

206.040 

207.042 

208.047 

70.5 


RaE* 

AcC' 

ThC' 

4.20 m 

4.78 m 

3.1 m 

^'1.51 ;nor 
^-1.45 ;t0.89 
/9-1.79,1.28,..;7 
2.615,0.580,0.51, 

1.51 

1.45 

4.99 








0.86, •• 




209 

209.051 



2.2 m 

/3'1 .8,2.3,70.1 1-1 .6 

3.9 


RaC* 

210 

210.056 




1.32 m 

/8-1.9;7 

5.4 

82 

Pb 

197 

(207.21) 

0.17 


42 m 

K,IT?;70.1 7,0.22, 
0.23,0.32,0.39 




198 




2.3 h 

K, -70. 17,0.29,0.36, 









0.28-0.42 




199m 




12m 

IT0.42;e- 




199 




1.5 h 

K;70.37,0.35.0.72 
K;70.1 48,0.1 42,0.24, 
0.27,0.033-0.45 




200 




21 h 




201m 




1.0 m 

IT0.66;e“ 

K ,-70.33,0.36,0.1 3- 
1.10 




201 




9h 




202m 




3.5 h 

IT0.79,0.13;K;70.96, 

0.42,0.39-0.66 




202 

202.036 



~1 X105y 

6s 

L 




203m 



IT0.88,e- 




203 

204m 

203.037 



52 h 

68 m 

K;70. 28, 0.40,0.68 
IT0.91 ;70.37D, 
0.89D;o- 

1.4 



204 

204.037 

0.9 

1.3 




205 

206 

206.038 

206.039 

0.03 

26 

>1 X106y 

L 

—0.05 



207m 

207 

207.041 

0.73 

21 

0.80 8 

IT1.06;70.57;e“ 




208 

208.042 

0.000,45 

52 





RaD 

209 

210 

209.047 

210.050 


3.3 h 

20 y 

^“0.62;no7 

/S-0.020;70,047, 

0.62 

0.067 


AcB 

211 

211.055 



36.1 m 

^-1.4,0.5;70.83, 

1.4 


ThB 

212 

212.058 



10.64 h 

0.06-0.76 

-0.34,0.58 ;70.2386, 

0.58 


RaB 

214 

214.067 



26.8 m 

0.30,0.11-0.25 
<8-0.7,.. ;70.3520, 

1.0 








0.2952,0.053-0.259 
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148 



3.6 

2.4 

1.17 
1.M 
0.’63 

2.25 

1.39 

3.17 



Mt 
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TABLE OF NUCLIDES 


Almn- 

dance Half-Life 


ziz 

217 

218 

219 

220 
221 
222 

AcK 223 
Ra 

213 

219 

220 
221 
222 

AcX 223 

ThX 224 
225 


Ms- 

Th, 228 


\c 227 
fls- 

Thi 228 


W- 

Ac 227 


Id- 

rh 228 


(227) 

221.085 

222.087 

223.089 

224.092 

225.093 
226.097 
227.099 


223.088 130;/ <100 11.6d 


20;/<0.001 


228.103 -36;/ <2 6.7 y 


6.13 h 


(232.05) 7.5 

223.091 

224.091 
225.094 
226.096 


227.099 /— 1500 


228.100 120;/<0.3 1.90 y 


K;a6.39, 6.41, 6.34 

a8.3 

a7.85 

a7.30 

a6.69 

a6.30,6.06;70.22 

/9-1.0,1.3;70.050- 
0.31 ;a%3 

a6.90 

aS.O 

a7.43 

a6.71 

a6.55,6.23;70.33 
tt5.72, 5.43-5.75; 

70.026-0.44 

a5.68,5.44;70.24 

/S-0.32;70.040 

a4.78,4.59;70.187,.. 

/S-^1.30;70.29,0.50 

| 8 '< 0.02 

0 - 

^“ 1.2 

a7.6 

a6.96 

a6.64 

K;a6.17 

a5.80;70.085 

/ 8 - 1.2 

^“0.046 ;a4.94 

^-1.11,0.45-2.18;7 

0.058,0.10,0.91, 

0.08-1.64 

0 - 

<3-2.2 

a7.5 

a7.13 

a6.57;K 

o6.34,6.23, 6.1017 
0.11,0.24,0.13,0.19 

a5.97,5.65-6.03;7 

0.050,0.087,0.23, 

0.03-0.64 

a5.42,5.34„.;70.09, 

0.21,0.13,0.17 
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No. 


229 229.103 

lo 230 230.105 


Half-Life 


Radiation 


/^45 

35;/<0.001 


UY 231 


Th 232 232.111 

233 233.114 


7.5;/ <0.2 
1400;/ ^20 


UXi 234 234.117 1.8;/ <0.01 


(231) 

225 

226 226.099 

227 227.100 

228 228.102 

229 229.104 

230 


Pa 231 231.108 


w260;/0.01 34,000 y 


7,300 y a4. 85, 4. 94,5.02 

80,000 y a4.68,4.61 , • • ;7'0.068, 

0.14-0.26 

25.6 h -0.09,0.30,0.22; 

70.0220,0.0850, 

0.059-0.23 

1.39X10’° y a3.98,3.92;70.06;SF 
23.3 m j8-1.23,.. ;70.098- 

0.66 

24.10 d /5-0.19,0.10;70.093, 

0.064,0.029,.. 

<5m fi- 


a6.81 

a6.46;K 

K;a6.09,5.85;7 

0.058,0.130 

K;a5.69 

K;/9-0.40;/9+0.2,0.4; 
a ;70.94, 0.30,0.46, 
0.052-1.18 
a5.00,4.63-5.05;7 
0.30,0.0270-0.38; 


232 232.111 


233 233.113 


(40-1-26); 

/< 0.1 


UXz 234m 


UZ 234 234.117 

235 235.119 


(238.07) 

227 227.102 

228 228.103 

229 229.105 

230 230.106 

231 231.109 

232 232.110 


233 233.112 


3.5;/4.2 


-300;/80 


U(n) 234 234.114 80;/<0.7 


AcU 235 235.117 108;/590 


1.62X105 y 
2.60X10»y 


7.1X10* y 


/3-0.28,0.4-1.24;7 
0.047-1.15 
/S -0.26,0. 14,0.57 ,‘7 
0.086,0.31,0.075, 
0.016-0.42 
/9-2.31,„;IT;70.23- 
1.8 

/5-0.5,.,;70.04-1.7 

^"1.4;no7 

p- 

a6.8 

a6.67;K 

K;a6.42 

a5.86,5.79,5.63;7 

0.07,0.16,0.23 

K;a5.46;70.051, 

0.064,0.076 

a5.32,5.26,5.13;7 

0.058,0.130,0.27, 

' 0.33;SF;e- 

a4.82, 4.78, 4.73 ;7 
0.044,0.050,0.094 
a4.76,4.71,4.69;7 
0.047,0.118,0.093; 
SF;e- 

a4.40,4.58,4.20;y 
0.19,0.16,.. ;SF 
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A*- Sym- 
No. 

(Z) 

Mass 

No. 

iA) 

Mass 

Cross* 

Sectioo 

Abun- 
dance 
in % ** 

Half-life 

Radiation 

E 


236 

236.120 

8 


2.39X107y 









SF 



237 

237.123 



6.75 d 

/5-*0.24,..;>0.21, 

0.51 







0.059,0.027-0.43; 


U(I) 

238 

238.125 

2.8:/< 

99.27 

4.51 X10»y 

a4.18,..at0.05;SF 





0.0005 






239 

239.129 

22;/~12 


23.5 m 

/S-1.21;r0.074 

1.28 


240 

240.132 



14 h 

8"0.36,(il6..*); 

0.36 







(tO.56...) 


■93 Np 



170;/0.019 



! 



231 

231.111 



50 m 

a6.28 



MP 




~13 m 

K;y ^ 



233 

233.114 



35 m 

K;a5.53,4;e“0.3 



234 


f'^900 


4.4 d 

K;L;^-*^ 0 .i; 70 . 8 , 








1.57,.. 



235 

235.118 



1.1 y 




236m 




22 h 

/9-0.52,..jk;70.043, 

“0.52 







0.044 



236 

236.121 

/2800 


2: 5, 000 y 




237 

237.122 

170;/0.019 


2.2X10«y 

a4.79, 4.52-4.87 ,*7 








0.0^0,0.02-0.20 



238 

238.125 

/1 600 


2.10 d 

/3-1.26,0.27,..;7 

1.30 







0.044,0.99,1.03,.. 



239 

239.128 

80;/ <3 


2.33 d 

^-0.33-0.72;70.061 

0.72 







0,0.1050,0.045- 







1 

0.49 



240m 




7.3 m 

/8-2.16,..;70.56,0.91, 

2.16 





1 


1.4 



240 

240.131 



60 m 

^-0.90;70.56,0.43, 

2.06 







ai6-1.16 


94 Pu 









232 

232.114 



36 m 

K(?), -00.58 



234 

234.117 



9 h 

K;o6.19 



235 

235.119 



26 m 

L;K;a5.85 



236 

236.120 



2.7 y 

Of 5.75, • . ;70.047 ;e ; 








SF 



237 




40 d 

K, *7^0.064 



238 

238.124 

'^430;/18 


90 y 

a5.49,5.45,.. ,‘70.044, 








0.100, 0.15;SF 



239 

239.127 

300;/730 


24,300 y 

a5.1 5,5.14, 5.10;7 








0.052,0.039,.. ;SF 



240 

240.129 

'^510;/ 


6,600 y 

05.16,5.12,-70.046; 





<40 



SF 



241 

241.132 

^380;/ 


13y 

|5"'0.020 ;o4.91 , . • ,*7 

0.020 




1100 



0.100,0.145 



242 

242.134 

/^30 


3.8X10* y 

o4.88;SF 



243 

243.138 

^100 



5.0 h 

^-0.57,0.48,.. ,*7 

0.57 




I 



0.085,. .I'O^ 



244 


^1.4 


8X107y 

o;SF 



245 


^260 

i . - 

10 h 

$- 



246 



I 

11 d 

<5-0.15,.. ;70.10,0.22, 








a043,0.18 
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(Z) “• 


Half-Ufo 


Radiation 


237 237.124 

238 


239 239.128 

240 

241 241.132 


242 242.135 


243 243.137 


244 244.141 

245 


246 246.147 


238 238.128 

239 


240 240.131 

241 


242 242.135 


243 243.137 


244 244.739 


245 245.142 


246 246.144 

247 


243 243.139 


244 

245 245.143 


246 

249 

250 250.157 


244 244.142 

246 246.146 


(700 +< 
50);/3.2 


^ 4500 ;/^^ 

3500 

120;/ <25 


-20;/<5 


^- 200 ;/ 

1800 

~15 

180 


247 

248 248.150 


1 1,000 y 


K;a6.01 

K;e- 

K;a5.75;70.3, 0.048 
K;t 1. 02, 1.40, 0.92 
a5.48, 5.38-5. 54 
0.060,0.026-0.37; 


/9--0.62, . . ; K ;y0.042, “0.62 

0.045 

^-0.59,..;K;a;T "0.59 

0.042,0.045 

<*5.27,5.22,5.17-5.34; 

70.075,.. 

^-1.6;K -1.5 

/9-0.90;70.036,0.26, 

0.06-0.23 

^-1.22,..;7l.07,0.80, 2.4 

0 . 10 , 0 . 01 8 , •• 


K;a6.50 

K 

a6.25;SF 

K;a5.95;70.47,0.59, 

a6.1 1,6.07,.. ;70.044, 
0.102,0.157;SF 
a5.78,5.73,5.99;r 
0.23,0.28,0.21, 
0.046 

a5.80,5.76, • . ,*70.043, 
..;SF 

o5.34„.;70.101,0.17 


a5.36;SF 


K;a6.55,6.72,6.20; 

70.07-0.34(7) 

K;70.07-0.34(?) 

K;a6.15,5.90,6.33; 

70.25 
K, *70.82 

/5-0.09;a5.40;SF 

/5-0.9,1.9;7l 

a7.15;K(?) 

a6.75,6.71,..;70.044, 

0.103;SF 

K 

a6.26;SF 
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At. 

No. 

Sym- 

bol 

Mass 

No. 

{A) 

Mass 

Cross- 

Seclion 

er 

Abun- 

dance 

in % 

Half-Life 

Radiation 

E 



249 


'^270;/'^ 


500 y 

a5.81.6.00,..;>0.40. 





600 


0.34,.. ;SF 




250 

250.155 

'^1500 


10 y 

a6.02,5.98;SF 




251 

'^3,000 


-^700 y 

7O.I8 




252 


'>-'30 


2.2 y 

a6.1 1,6.07 ;70.042, 







0.100;SF 




253 




IBd 





254 


^2 


70 d 

SF 


99 

Es 






246 




short 

K 




247 

247.151 



7.3 m 

a7.35;K(?) 




253 


>~200 


20 d 

a6.64,6i60,6.55,,.; 








70.042,0.054,0.112. 









0.39 ;SF 




254m 


^15 


37 h 

/?”1.1,.ik;K;70.68 




254 

254.168 



y 

a6.44;9F 




255 


~40 


--30d 

0- 


100 

Fm 

256 




short 

0- 


250 

250.158 



'^30 m 

a7.7 




254 

254.166 



3.4 h 

a7.22,7.18„. 170.042, 









0.094;SF 




255 


<100 


20 h 

a7.08 




256 



'-'3h 

SF 


101 

Md 









256 




~30 m 

K;SF 


NUCLIDE COMPOSITION OF THE EARTH’S ATMOSPHERE 

I. Asimov, J. Chem. Ed. 32, 633 (1955). 

Based on the assumption that the earth’s atmosphere at 0°C and 760 mm Hg prea 
sure is equal to one billion cubic miles; and with a composition of 78.09% Nz, 20.95 ^ 
O 2 , 0.93% Ar, 0.03% CO 2 , 18.05 ppm Ne, 5.00 ppm lie, 0.99 ppm Kr, 0.09 ppm Xc 


(Expressed in parts per billion — by volume.) 


NMJNJM 

7753 X 105 

He4 

50 X 102 

Xei2® 

23 

016016 

2085 X 10® 

Ne22 

17 X 102 

Kr«o 

20 

A40 or Ar«> 

926 X 104 

018 01 ® 

830 

Xei3i 

19 

Nt4M15 

560 X 104 

Kr84 

560 

X0l>4 

9 

016018 

80 X 104 

01701® 

340 

Xei3« 

8 

C12016016 

30 X 104 

Kr86 

170 

Xei» 

3 

016017 

16 X 104 

Kr82 

120 

Kr78 

3 

A36 or Ar36 

32 X 10® 

Kr8s 

120 

Xei28 

18 X 10~i 

Ne«> 

163 X 102 

Ne2i 

60 

Xei24 

9 X 10-2 

NisiMis 

112 X 102 

017017 

30 

Xei26 

8 X 10-2 

A38 or Af3« 

56 X 102 

Xei»2 

24 I 

He® 

6 X 10-® 
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PROPERTIES OF MINERALS 

Compiled by Clarence E. Millc^r, M» Sc. 

For more detailed information concerning the minerals listed or not listed in these 
tables, the reader is referred to the following sources which have been freely used in 
compiling these tables: 

DANA, E. S., Dana’s System of Mineralogy, 6tb Edition and Appendices to date. 
PALACIIE, C., BERMAN, H., and FRONDEL, C., Dana’s System of Miner- 
alogy, 7th Edition. Volume 1. 1944. Published by John Wiley and Sons, New York. 
ENGLISH, G. L., Descriptive list of The New Minerals 1892-1938. 1st Edition, 
1939, Published by McGraw-Hill Book Co., New York. 

HINTZE, C., Haiidbiieh der Mineralogie. Band 1 to May 1933; Band II. Pub- 
lished by Walter D. Griiyter and Co., Bcrfin and Leipzig, Germany. 

WINCHELL, A. N., Elements of Optical Mineralogy. Part 11. 3d Edition, 1933. 
Published by John Wiley and Sons, New York. 

FORD, W. E., Dana’s Textbook of Mineralogy. 4th Edition, 1932. Published by 


Synonyms: 

At the bottom of each page are alternate names for minerals to be found in the main 
body of the table but listed there under a different name. The nuniber following the 
name refers to the numerical place in the table for the same substance; thus, Acmite 
554 indicates that this mineral is the 554th mineral in the table where it will be found 
listed under the pyroxene group. The names at the bottom of the page include also 
the names of varieties and these are indicated by the abbreviation var. or by the 
letter?) following tiie number; also included are the names of minerals for which 
complete data are lacking as well as names for those substances not well established 
as mineral species. 

Mohs’ Scale of Hardness: 

1, talc; 2, gypsum; 3, calcite; 4, fluorite; 5, apatite; 6, orthoclase; 7, quartz- 
o, topaz; 9, corundum, 10, diamond. * 

“Working Scale of Hardness:” 

1, very easily scratched by finger nail, and have greasy feel to the hand - 2 easilv 
scrolled by finger nul; 3, scratched by brass pin or copper coin; 4, easily scratched 

with knife; 6, easily scratched by file; 7, are 
window gkss.^ ^ ®‘^*'®*‘'** window glass. All harder than 7 will scratch 

Abbreviations 

— under Name: where used denote, respectively the values of 

Ra., radioactive; ?, questioned or doubtful. njinimurn and maximum Indices of refraction 
— under Crystal System* of irfriAv ITr denote the value 

, TeJ f,C.o“l- H, hexagonal; mlnri;. -y in uniaxial 

— under Colon 

^ various shades of rod; 

-Wilder Index of Refraction: Y Seii^. orange; 

All values, unless noted, are those of the mean of oreen^Vr’^'^'' Greens, various shades 

ralue or fi; v, index of refraction for all IsotVopiS Sin^ •!!«; Y. violet; f>r., purple; Pk., 

SiUrS biaxial or uniax?a? Sf the fhhS d. deep shade; all 

ninerals denotes that no definite directional above when in lower case 

«lu« haa been determined; u is the index of ^'the word'witr"?sh indicate the ending 


TABLE A 


Composition 

a pyro-niobate of U 
and Y 

Ca. Yi(Sl, P)20« 


sZtem Refractive 

gysteoi ness Gravity Index 
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John Wiley and Sons, New York. 

LARSEN, E- S., The Microscopic Determination of the Nonopaque Minerals* 
U. S. Geolog. Surv. Bui. 848, 1934; WasMngton. 

SHORT, M. N., Microscopic Determination of the Ore Minerals. U. S. Geolog. 
Surv. Bui. 914, 1940; Washington. 

The American Mineralogist. Vols. 1 to 36 (1951). Published by the Mincralogical 
Society of America. 

Mincralogical Magazine and Abstracts. Magazine 1876 to 1949; Abstracts 1920 
1,0 1949. Published by the British Mineralogical Society; London. 

GEORGE, R. D., Minerals and Rocks. 1943. Published by D. Appleton-Century 
Compemy, New York. 


Von KohelPs Scale of Fusibility: 

1, stibnite; 2, natrolite, 3, garnet, lime-alumina variety; 4, hortiblende; 5, ortho- 
claso; 6, bronzite; 7, infusible. 

Penfield’s Scale of Fusibility: 

I, stibnite, fuses readily in candle flame; 2, chalcopyrite, fuses in the luminous 
flame, but with difliculty in closed tube; 3, almandile, fuses readily in the blowpipe; 
4, actinolite, edges are readily rounded in the Idowpipe flame; 5, edges are /used 
wilb difliculty in the blowpipe flame; 6, bronzite, only the thinnest splinters are 
rounded by fusion in the blowpipe flame; 7, infusible. 


—under Luster: 

M, metallic; V, vitreous; A, adamantine; Q, 
greasy; W, waxy; R, resinous; D, dull; E, earthy; 
PI., pearly; Sk., silky; Sn., satiny; Sp., splendent; 
s, sub, 

— under Fusibility: 

Numbers 2 , 3 ,... 6 degrees of fusibility; see 
Scale of Fusibility, if, infusible; f, fusible; 
df., difficulty fusible; ef., easily fusible; vol., 
volatile. 

— under Solubility: 

i., insoluble; s., soluble; si., slightly or partly; 
dec., decomposes or decomposed; aq. reg., aqua 
regia; gel., gelatinizes; turp., turpentine; ale., 
alcohol; a., acid. 


— under Special Properties: 

Photoluminescence includes phosphorescence 
or fluorescence caused by X-ray. or ultra violet 
light, or argon lamp, abbreviated (A), or exposure 
to radium (R). 

Cer., cerium metals; Yttr., yttrium metals; 
E, rare earths; mole/unit cell, moles per unit 
cell; B. B., before blow pipe; pH, abrasion pH, 
the value obtained by grinding the mineral in a 
few drops of water and determining the pH of 
the liquid with prepared indicator test papers. 

— under Localities: 

Only the important localities of fine specimens, 
or crystallized material is given in case of the 
more common minerals. 

A., abundant; C., common; Unc., uncommon; 
R., rare; V.R., very rare. 


TABLE A 


No. 


Fusi- 

hility 

Solu- 

bility 

Special 

Properties 

Locality 

1 

Q 



up to 16% UO 

46.98% V; 6.45% Ce 

Annerod, Norway 

Fukushima, Japan 

2 


HI 

mm 
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Composition 

Crystal 

Hard- 

Specific 

Gravity 

Refractive 

Color 

No. 

Name 

System 

ness 

Index 


Acanthite 

AgzS 

_ 

2-2.5 

7.2-7.3 


Bl, Qr 

3 

n 


4 

Adamite 

Zn3(A803)2*H20 

R 

3.5 

4.3 

1.733 

Y, R, Qr, 
color). 

6 

6 

7 

Aeachynite (Ra) 

Aguilarite 

Aikentte 

(Ca,F0)2Ce4Nb6(TI.Th)8 

Oj9? 

Ag2S'Ag2Se 

ZPbSCuzSBizSs 

R 

C 

R 

5.5 

2.5 
2-2.5 

4.9-5. 1 

7.586 

6.1-6.8 

2.20- 

2.2617 

BIk, Br, Y 

iron BIk. 
lead Qr 

8 

9 

10 

Alabandite 

Aldanite 

Allanite 

MnS 

KTh02(U02,nUO3)Pb0 
HCaFe"(AI, Ce, Fo"')3 
S13O13 

C 

3.5-4 

3.9-4. 1 

2.7OL117 

iron BIk 

M 

5.5^6 

3.6-4.2 

1.64-1.80 

BIk, Br, 

BIk 

11 

Ailophane 

Al2Si05-nH20 

Am 

3 

1.85-1.89 

1.47-1.4917 

Y, Gr, Br, 
0, Grn,Pk 

12 

13 

Alpha-uranotil 

Alpha-urano- 

Ca0*2U03-2Si0r6H20 

6UO3-SO3-10H2O 

p 


3.953 


Y Qrn 




gr Grn 

14 

pilite 

Alpha-wiikite 

Ca3U(HNb03)3 

R 

5-6 

3.750- 

4.997 


BIk-Y 

15 

Aitaite 

PbTe 

C 

3-3.5 

8.16 


bIR 

16 

Aluminite 

AI203 S03-9H20 

R? 

1-2 

1.66 

1.464 

W 

17 

Alunite 

KiAl6(OH),2(SO«)4 

H 

3.5-4 

2.58-2.75 

1.572W 

W 

18 

Alunogen 

Al2(S04)3'18H20 

M or 
Tri 

1.5-2 

1.65-1.8 

1.474 

W 

19 

Alvite 

Silicate Zr, Ce, Y, Ca, 

Tet. 

5-6 

3. 3-4.3 


y Br 



Mg, Be, Cu, 

Zn, H26 




1 


20 

21 

Amalgam 

Ambatoarinite 

Ag^Mgs — AuaeHg 

5SrC03 4E2CO3, E2O3 

c 

3-3.5 

13.75-14.1 


silver W 

Pk, BIk 

R 

4,5 

3.95 

i 

>1.6617 



E - Ce, La, Di 




22 

Amblygonite 

U(AI,F) PO4 

Tri 

6 

3-3.1 

1.595 

W-grn,bI,y 

23 

Amethyst 

SiOz + Mn 

H 

7 

2 65-2.66 


Pr, bV 

24 

AminofFite 

CasBeaAISiaOzsCOH)- 

Tet. 




colorl. 



4H20 





25 

Ammortioborite 

(N 144)2 BioOis' 5 H 20 




1.487 


26 

Ammoniojaro- 

(NH4)2Fe«(OH), 2(804)4 

H? 



1.750- 

PY 


site 





1.800 

27 

Ammonium 

NH4NO3 

R 

1 

1.73 

W 


nitrate 





28 

29 

Am^angabeite 

Amphibole 

Group: 

Niobate and titanate of 
Fe, U, rare earths 

R 

4 

3.97-4.29 

2.1 3i7 

Br R 

1 






30 

(a) Actinolite 

Ca(Mg, F6)3(Si03)4 

M 

6-6 

3-3.2 

1.627 

Qrn-grQrn 

31 

(b) Anthophyl- 

(Mg, Fe) S1O3 

R 

5.5-6 

2.85-3.2 

1.642 

br Grn, 

32 

iite 

(c) Arfvedson- 
ite 

Na3Fe4AI(0H)2Si8022 

M 

6 

3.44-3.46 

1.707 

br Qr 
pure BIk 

33 

(d) Hornblende 

Complex silicate of Ca, 

M 

5-6 

2.9-3.4 

1.642- 

Bl-W 

34 

35 

(e) QIauco- 
phane 

(f) Riebeckite 

Al, Mg, Fe'^, Fe'" 
Na(AI,Fe) (8163)2 with 
(Mg,Fe) SiOs 

NaFe^; (Si03)2 with 

M 

M 

6-6.5 

4 

3-3.15 

3.4 

1.673 

1.638 

1.695 

azure Bt, 
BIkBt-gr 
dBI-BIk 

36 

(g) Tremolite 

FeSi03 

CaMg3(Si03)4 

M 

5-6 

2.9-3.2 

1.623 

W-dQr 


Aomite 554 
Actinolita 30 
Adamine 4 
Adar wax 804 
Adutaria 258 v 


Adventurine quartz 567 v (with 
mica, hematite flakes) 
Aegirite 554 
Agaimatoiite 552 
Agaric mineral 120 
Agate 145; 567 


Ajkaite 778 
Alabandin 8 
Alalite 559 

Alamandine ruby 639 
Albertite 777 
Albite 246 
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1S8 


No. Luster 


Soltt« 

bility 


1.5 8 . HNO 3 

3 8 . HCI 


R-sM if. 

M sp. 

M 

sM 

10 sM, R 2.5 
W-R if. 


dec. HNO3 
8. HCI 

gel. HCI 

gel. HCI 


Special 

Properties 

sectile; changes (reversibly) 
to isometric form at 
179®C, photoelectric 
may contain Ga 

19.24%Cer.,1-3%Yttr., 
16-185S ThOz 
sectile; thermoelectric 

streak-green 


3.6-51 %Cer., 0 - 8 % Yttr., 
0-3.5%ThO2; pH 7.8 


Locality 

V.R. Bohemia; Mexico; Colo- 
rado (?) 

R. Zinc deposits: Greece; Ger- 
many; Utah; Nevada; 
Japan; Chile; France 
R. Ilmen Mts.. Siberia; 

Hitter 6 , Norway 
V.R. Guanajuato, Mexico 
R. Urals; Georgia; No. Caro- 
lina; Germany; Austria 
R. Asia Minor; Europe; Mex- 
ico; Arizona; Colorado 
V.R. East Siberia 
Unc. E. Greenland; New York; 


New Jers^ ; Madagascar ; 
Sia; Te)^s 
Iva 


- sey 

Virginia; Te . 

R. Pennsylvania; Thuringia; 
England 

V.R. Jachympv, Bohemia 
V.R. Saxony,;Bohemia 

V.R. Impiiaki, Finland 


M 

f. 

8 . HNO 3 

effervesces with HNO 3 

R. Altai Mts., Siberia; Chile; 

N. Carolina; N. Mexico; 
Colorado; California 

D-V 

if. 

8 . acid 

pH 4 

R. In clay: Saxony; France; 

England; Missouri 

if. 

8 . H 2 SO 4 

decrepitates; photolum- 
inescent; pH 6 

Unc. Europe; Utah 

V-S 

if. 

8 . H 2 O 

Unc. Bohemia; Italy; Chile; Col- 
orado; Arizona; New 
Mexico 


if. 

i. 

4%Cer..22%Yttr., 

4.6% Hf 

V.R. Ytterby, Sweden; Arendal, 
Norway; No. America 

M 

vol. 

S. HNO 3 

8 . HCI 


R. Bavaria ; So. America ; 

British Columbia 

V.R. Ambatoarina, Madagascar 

V-Q 

2 

8 . H 2 SO 4 , 
HCI 

thermoluminescent; pH 8 

C. Pegmatites; Europe; Aus- 
tralia; Maine; California 


as quartz 

pH 6 , 7 

C. Urals; India; Ceylon; Mada- 
gascar; United States; 
Canada 


V.R. Sweden 


3-4 


8 . HCI 



T uscan lagoons, Italy 
Southern Utah 

8 . HzO 

deflagrates 

R. 

Tennessee 

8 . HCI 


V.R. 

Madagascar; Brazil 


pH 10 

A. 

World wide in igneous and 

i. HCI 


metamorphic rocks 

pH 11 

C. 

Widespread 

i. 

pH 8 , 9 

R. 

Norway; Greenland; Penn- 



sylvania; No. Carolina 


intumesces 

R. 

Greenland; Norway; Red 




Hill, New Hampshire; 
Colorado 

i.a. 

pH 10 

A. 

Widespread 


3-3.5 

i.a. 


R. 

Switzerland ; Italy ; Japan ; 
California 

3(?) 

i.a. 


R. 

Socotra island ; Nigeria; 
Massachusetts; Colorado 

4 

I.a. 

thermoluminescent, 
yellow; pH 10, 11 

C. 

Tremola, Switzerland; 
widespread 


Alcohol 648 Aistonite: (Ba« Ca)C 03 

Ante (alith): Ca aluminate and Alum 366 
silicate; important constituent stone 17 

of Portland cement clinker Aiunogenite 18 

Aliite 450 (fine and scaly) Amazonstone 254 

Almandite 281 


Amber 779; 781 
mica 452 
Amblystegite 560 
Amianthus : silky asbestos (q.v.) 
Ammonium alum 703 
Amphigene 398 
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Composition 

Crystal 

Hard-I 

Specific 

Refractive 

Color 

No. 

Name 

Sykoni 

ness 

Gravity 

Index 

37 

Analcime 

Al203-4Si02Na20-2H20j 

C 

5-6.5 

2.2-2.3 

1.487417 

W 

38 

Anatasa 

Ti02 

Tet. 

5.6-6 

3.82-3.951 

2.534- 

2.564a) 

Br, Bik. 
indigo Bl 

39 

Ancylite 

4Ce(0H)C03*3SrC03- 

3H2O 

Al203 Si02 

R 

4.5 

3.95 

1.865±a> 

y, 0^, Br, 


Andaiusite 

R 

7.5 

3. 1-3.2 

1.639 









Gr’n 


Andersonite 

Na2CaU02(C03)3-6H20 

H 


2.8 

1.520a 

1.540j8 

Y-Qrn 


Anglesite 

PbS04 

R 

2.8-3 

6.3-6.4 

1.882 

W 


Anhydrite 

CaS04 

R 

3-3.5 

2.8-3 

1.576 

W 


Ankerite 

2CaC03MQC03FeC03 

H 

3.5-4 

2.9-3.2 

1.727a) 

W, Qr, r 


Antimony 

Sb 

H 

3-3.5 

6.6-6.7 


tin W 


Apatite 

(CaF)Ca 4 (P 04 ) 3 ±CI 

H 

4.5-5 

3.17-3.23 

1.632- 

1.648a) 

sea Qrn, 
blQrn, 








VGrn, 
VBI, W 


Apophyllite 

K2O 8CaO*16Si02- 

Tet. 

4.5-5 

2.3-2.4 

1.703 

W, gr 


I6H2O 





W, Gr, V, 
Y, Qrn 


Aragonite 

CaCOs 

R 

3.5-4 

2.93 

1.680 

49 

Argentite 

A02S 


2-2.5 

7.2-7.4 


bIk, lead 
Qr 


Arpyrodite 

Ariionite 

AgsGeSfi 

F6203-3TI02 

C 

M? 

2-3 

5.5 

6.08-6.2 

4.25 

2.62LI 

Bik, Qr 
d steel Qr 

52 

Arrhenite 

Silico-tantalate of Y, 

Am. 


3.68 





Ce, Zr, Al, Fe, Ca, 

Be, etc. 






53 

Arsenic 

As 


3.5 

5.7 


tin W 


Arsenoferrite 

FeAs2 


5.5 

6.42 


d Br 


Arsenolite 

AS 2 O 3 


1.5 

3.7-3 86 

1.755)7 

W, color!. 


Arseno- 

FeS2’FeA82 


5.5-6 

5.9-6.2 


silver W 


marcasite 






Astrophyllite 

(KJMa)4(Fe,Mn)4(SI, 

Ti,Zr)50i6 

CuCl2-3Cu(OH)2 

R 

3-4 

3.3-3.4 

1.703 

bronze Y, 


Atacamite 

R 

3-3.5 

3.76-3.78 

1.861 

gold Y 
bright 








Qrn, bik 


Auerbachite 

Impure hydrated ZrSi04 

Tet. 

6 

4.06 


Qrn 

brQr 

Y, OR 


Auerlite (Ra) 

Silico-phosphate of Th; 
3Th02(3Si02P205) 
6H2O 

Ca0-2U03P205-8H20 

Tet. 

2.5-3 

4.1 -4.8 

1.67a) 

61 

Autunita (Ra) 


2-2.5 

3.05-3.191 

1.575 

lemon-sul- 








fur Y 


Avogadrita 

Axinite 

(K,C8)BF4 

H(F6,Mn)Ca2Al2BSi4 

O16 

R 

Tri. 

6’5-7 

2.62 

3.3 

1.3245 

1.685 

Br, Bl, Y 


Anaioidite 37 
Aiuiuxtte 369 
AndMina 247 
Andradita 282 
Afinarodita 1 
Anomita 447 v (+U) 
Anaitfilta 248 
Anorthootaaa 249 
Anthophyllita 31 


Anthracite 785 
Anthraconite: fetid, black, 
tuminoua CaCO, 
Anthraquinona 801 
Antigorite 621 v 
Antimonial silver 210 
Antimonite 648 
Antimonius nickel: NiSb 


Antimony blende 648 
glance 648 

Aphanesite, cf. cilnoclaslte 
Aphthitalite: (K, Na)zS 04 
Aqua marina 79 (color phase) 
Aroanlte. cf. aphthitalite 
Ardmortite: trade name for 
bentonite 
Arfvedsonite 32 v 
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No. 


Luster 


Fusi- 


bility 


V 2.5 


A, sA il 


Solu- Special 

bility Properties 

gel. HCi no intumescence 


e.a. 46.3%Ce 

i. sections normal to optic 

axis are idiophanous; var. 
Chiastolite shows black 
and white crosses; pH 7 
8 . H^O fluorescent-w. Qrn 


Locality 

Unc. With zeolites: Europe; New 
Jersey; Colorado 

R. Switzerland ; France ; Eng- 
land; Brazil: Arkansas; 
Colorado; Massachusetts 
V.R. Narsareuk, Greenland 

C. Ural Mis.; Spain; Germany; 
Maine; Massachusetts; 
Pennsylvania; California 

V.R. Arizona 


A-V 

1.5 

si. s. HNOa 

V-PI 

3 

8. HCI 

V 

if. 

s.a. 

M 

V-sR 

1 

4.5-5 

s. h. HCI 

HNOa 

V-PI 

1.5 

doc. HCI 

V 

if. 

8. HCI 

M 


8. HNOa 

M 

M-sM 

ef. 

dec. HNOa 
dec. h. 
H2SO4 

M 

vol. 

8. HCI 

V 

M 

1, vol 

2 

‘ si. s. H2O 
dec. HNOa 

sM-Pl 

2.5-3 

dec. HCI 

A-V 

3-4 

V. 8. a. 


If. 

if. 

powder s. 
H2S04 

sA-PI 

2.5 

8. HNOa 



not dec. 


decrepitates; very brittle; 
(A) photoluminescent; 
pH 5 

diamagnetic; radium 
changes color; pH 6 


pH 8 

(R) (A) (C) photolumi- 
nescent; thermoelectric; 
pyro- and piezo-electric 
pyroelectric; pH 11 

(A) photoluminescent; pH 8 


sectiie, X-ray has cubic 
structure only above 
180*^C, is orthorhombio 
below; photoelectric 
6.5%Qe 
streak-brown 

33.255 Yttr.; 2.65SCer. 


B. B. garlic odor 


thermoelectric 


69-73%Th02 


(A) photoluminescent 


ignited, gel. HCI; pyro- 
electric 


C. Common in lead deposits 


A. Common with gypsum 
deposits 

Unc. Austriajitaly; Nova Scotia; 
New York 

R. Germaiw; France; Quebec; 
Calif(fnia 

C. Widely distributed ; Renfew 

Coun^, Quebec 


With zeolites 

A. Czechoslovakia; Germany; 
Italy; Sicily; Colorado; 
Missouri 

Unc. Saxony; Harz Mts.; So. 

America; Montana; Col- 
orado; Nevada 

V.R. Freiberg, Saxony; Bolivia 
V.R. Mohave County, Arizona 

V.R. Ytterby, Sweden 


R. Saxony ; Roumania; Japan ; 
Arizona; Canada 

R. Switzerland ;Czechosiovakiai 
R. California; Bohemia; Ger- 
many; France 

C. Germany; Switzerland; 
Norway; New Hamp- 
shire; Colorado; Ontario 
V.R. Norway; Greenland; French! 

Guinea; Colorado 
Unc. So. America: rare in U.S.A. : 
Arizona; Wyoming; Utah 

V.R. Aiexandrovsk, Russia 

V.R. Henderson County, No. 
Carolina 

V.R. Saxony; France; Portugal; 
England; Connecticut; 

No. Carolina; So. Dakota 
V.R, As sublimate at Vesuvius 
Unc. Germany; Switzerland; 
France; Japan; New 
Jersey; Pennsylvania; 
California 


Argentiferous tetrahedrite 678 Arsenopyrite 56 Auriferous pyrites 546 ( + Au) 

V (3 ^ 3055 Ag) Asbestos 29 v or 621 v (fibrous) Austenite : solid soln. of C or 

Aroentine 120 Asbolane (asbolite) : wad (q.v.) cementite in face centered 

Arkansite 112 v up to 3055 Cu cubic Fe; occurs in steel 

Arsenic white 66 Asparagus stone 46 Automolite 278; 4*2n — zino 

Arsenical cobalt 631 Asphaltum 780 spinel 

iron 54 Astrakanite 92 v Aventurine feldspar 245 v 

nickel 480 Augite 555 



156 


PROPERTIES OP 


No. 

Name 

64 

Azurite 

65 

Baddeleyite 

66 

Bagrationite 

67 

Barite 

68 

Barylite 

69 

Bassetite (Ra) 

70 

Basnasite 

71 

Bauxite 

72 

Bayleyite 

73 

Bazzite 

74 

Beckelite 

75 

Becquerelite 

(Ra) 

76 

Befanamite 

77 

Benitoite 

78 

Bertrandite 

79 

Beryl 

80 

Berylonite 

81 

Berzelianite 

82 

Betafite (Ra) 

83 

Beta-quartz 

84 

Beta-uranopilite 

^(Ra) 

85 

Beta-uranotil 

(Ra) 

86 

Beta-wiikite 

87 

Billietite 

(Ra) 

88 

Biotite 

89 

Bismuth 

90 

Bismutatantal- 

ite 

91 

Bismuthinite 

92 

Bloedite 

93 

Blometrandine 

(Ra) 

94 

Bodenbenderite 

95 

Bodenite 

96 

Boracite 

97 

Borax 

98 

Bornito 

99 

Bouiangorite 


Compoeition 

2CuCOrCu(OH)2 M 

Zr02 plus small amount M 

of hafnium oxide 
var. allanite M 

BaS04 R 

Fe(U0^)2^04)2nH20 M 

(Ce, La, Dy) FCO3 H 

AI203-2H20 Am 

M02U02(C03)2-18H20 M 

Silicate, Sc, rare earths, H 

Fe. Na 

Ca3(Ce,La,Dy)4Si30is C 

4U03-7H20 R 

Sc2Si207 4" Zr "I* Al R 

BaTiSbOg H 

4Be0«2SI0rH20 R 

3Be0Al203'6Si02 H 


NaBeP04 

Cu2Se 

Hydrous niobate, ti- 
tanate of U, Ca, etc. 

Formed at temp, be- 
tween 573® and 870® 

6U03S03’10H20 

Alteration of uranotile 

Y4(HNb05)3 

Hydrous barium ura- 
nate 

See under Mica 

Bi 


C«2S3 

Na2S04MgS04*4H20 


Er, Ce, U (Nb205: 
TIO2 - 1 :6) 
Titano-silicate of Y, Al, 
Mn, etc. 

var. allanite (rich in Al, 
Ca; no Be) 
6Mg0MgCl2-8B203 

Na20-2B203-10H20 

CusFeS4 

5PbS-2Sb28i 


Hard- 

ness 

Specific 

Gravity 

Refractive 

Index 

Color 

3.5-4.3 

3.4-3.8 

1.758 

azure Bl 

6.5 

4.4-6.0 

2.19 

-~,Y,Blk, 

Br 

5.5-6 

3-4.2 


Blk 

2.5-3.5 

4.3-4.6 

1.637 

W 

6-7 

4.0 

1.70 

W 


3.10 

1.574 

Y 

4-4.5 

4.9-5.2 

1.717« 

Y-rBr 

soft 

2.55 


W, Br, R 

.... 

2.05 

1.455a 

1.490^ 

I.5OO7 

Y 

6.5 

2.8 

1.626a) 

azure Bi 

5 

4.15 

1.81212 

Y 


5.20-5.68 

1.87 

brY 

6-7 

3.492 


gr Qrn 

6.2-6.5 

3.6 

1.7570) 

BI-pBI,— 

6-7 

2.59-2.6 

1.605 

- PY 

7.5-8 

2.6-2.8 

1.582« 

Qrn, Bl, 

Y, W 

5.5-6 

2.8 

1.558 

— ,W,pY 

soft 

6.71 


silver W 

s 

4 

1.92 

grn Blk 


2-2.5 9.7-9.8 
5 8.15 

2 6.4-6.5 


8.15 2.277 

6.4-6.5 . . . 


3 2.23 1.488 — ,orn,y 

R 

5.5 4.8.4.9 2.142i 7 br Blk 

6-6.5 3.5 >1.7717 flesh R 


7 2.9 1.66717 W,or,y, 

2-2.5 1.7 1.470 vS,7r,bl, 

3 4.9-5.4 copper R, 

Br 

2.5-3 5.8-6.2 bl lead Qr 


Acorite 768 
Babingtonite 556 
iicatfte 7B1 
Baikalite 559 

Balnite: formed at 1000-1 400®F 
from austenite (q.v.) ; occurs 
fn heat treated steel 
Baias ruby 639 (color phase) 


Balias 200 (aggregate Imperfect 
gray diamonds) 

Balt clay: highly plastic, white 
burning clay 
Barytes 67 

Barytocalcite: BaCa(C03>2 
Beauxite 71 
Bell-metal ore 640 


Bieberite: CoS04-7H20 
Bjsmite: earthy BizOs 
Bismuth glance 91 
ochre: earthy BiaOs 
Bismuthine 91 
Bitter spar 206 
Bitumen 780 
Bituminous coal 786 
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No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

Special 

Properties 

Locality 

64 

V-A 

3 

s.a. 

thermoluminescent; pH 7 

C. 

Siberia; Australia; Bisbee 







and Morenci, Arizona; 







New Mexico 

65 

Sk-G 

6 

dec. H2SO4 

1.2^Hf; B. B. glows 

V.R. 

Ceylon; Brazil; Montana 

66 

R-sM 




V.R. 

Ural Mts. 

67 

V,RPI 

3 

i. 

decrepitates; (A) photo- 

C. 

England; Roumania; Ger- 





luminescent; diamagnetic; 


many; Michigan; Mis- 





pH 6 


sourl; Colorado; Utah 

68 

G 

if. 

i. 


V.R. 

Sweden; New Jersey 

69 




does not fluoresce 

V.R. 

Cornwall, England 

70 

V 

if. 

si. S. H2SO4 

64-93%CGr.;0-10%ThO2 

R. 

Sweden; Urals; Madagas- 







car; Colorado 

71 

E 

if. 


nonplastic 

C. 

France; Alabama; Georgia; 







Arkansas 

72 



8. H2O 

fluorescent — weak 

V.R. 

Katanga, Africa 

• 73 


If. 

i. 


V.R. 

Baveno, Italy 

74 


if. 

s.a. 

59.7%C0r.; 2.8%Yttr. 

V.R. 

Ukraine. Russia 

75 

R 




V.R. 

Belgian pongo 

76 




I.O^gHf 

V.R. 

Befanamo, Madagascar 

77 

A, V. 

3 

8. HF 

used as gem stone; pH 8 

V.R. 

San Benito County, Cali- 

78 

V-PI 

if. 

i.a. 

pyroelectric 

R. 

Siberia; France; Bohemia; 







Norway; Maine; Virginia; 







Colorado 

79 

V-R 

5.5 

i. 

weakly pyroelectric; 

C. 

Urals; S. W. Africa; Brazil; 





paramagnetic; pH 6, 7 


Colombia; Maine; No. 







Carolina; Colorado 

80 

V 

3-5 

s.a. 

decrepitates 

R. 

Maine; Norway 

81 

M 

f. 

8.HNO3 


V.R. 

Sweden* Harz Mts. 

82 

Q 



pH 6 

V.R. 

Madagascar 

83 

V 



often in twins 

C. 

Cornwall, England; 







Estrel Mts., Franco 

84 





V R. 

Saxony; Bohemia; Colorado 

85 





V.R. 

Bavaria 

86 





V.R. 

Impilaks, Finland 

87 

88 


.... 



V.R. 

Katanga, Africa 

89 

M 

V. vol. S. HNO3 


V.R. 

Saxony; Norway; Sweden; 







Australia 

90 

SM 


i.a. 

stroak-black;40%Ta203, 

V.R. 

Pegmatite: Uganda 





6.6%Nb203. No U. 



91 

M 

1 

s. h. HNO3 

sectiie, $treak-Gr 

R. 

Saxony; Norway; Bolivia; 





thermo- and photoelectric 


Connecticut; Montana 

92 

V 

1.5 

8.H2O 


R. 

Salsburg; Stassfurt; Rus- 







sia; Chile; California; 







New Mexico 

93 


df. 



V.R. 

Pegmatite: Norway 

94 





V.R. 

Sierra Chica, Argentina 

95 


.... 


17%Yttr.;18%Cer. 

V.R. 

Boden, Saxony 

96 

V, A 

2 

8. HCI 

"intumescence, strongly 

Unc. 

Germany 





pyroelectric 



97 

V-E 

1-1.5 

8. H2O 

decrepitates; diamagnetic; 

C. 

Kashmir; Tibet; California; 





pH 10 


Nevada 

98 

M 

2 

8. HNO3 

streak: pale gr-Br 

C. 

Common, widespread, in 







copper regions 

99 

M 

ef. 

8. h. HCi 

streak: RBr; decrepitates; 

Unc. 

Germany; France; Wash- 





photoelectric 


ington; Nevada 


Bixbite 79 (gooseberry red) 
Black cobalt, cf. asbolane 
diamond 784; 200 (inferior, 
. dark colored) 
hematite 543 
jack 637 
lead 306 


Black mica 88 
silver 644 
Blende 637 
Bloodstone 145 v 
Blue asbestos 183 
iron ore 733 
John 268 


Blue malachite 64 
vitriol 144 
Bog iron ore 404 
Boghead coal 787 (high ash) 
Bone turquois, cf. «denloUto 
Boronatrocalcite 709 
Bolt 200 V 
Botryolite 195 v 
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No. 

Name 

100 

Bournonite 

101 

Braggite 

102 

103 

Brannerite 

Braunite 

104 

Braziiianite 

105 

Brazilite 

106 

Brewsterite 

107 

Britholite 

108 

Brochantite 

109 

BrOggerite (Ra) 

110 

111 

Bromellite 

Bromyrite 

112 

Brookite 

113 

Brucite 

114 

115 

Buszite 

Buttgenbachite 

116 

Calaverite 

117 

Calcio- 

gadolinite 

118 

119 

Calcio-samar- 
skits (Ra) 
Calcio-thorite 
(Ra) 

120 

Calcite 

121 

122 

Calcium-larsen- 

ite 

Caldasite 

123 

Caledonite 

124 

Calomel 

125 

Cancrinite 

126 

127 

128 

Canfieldite 

Cappelenite 

Carnailite 

129 

Carnotite (Ra) 

130 

131 

Carnotite 

(silioo-carnotite) 

Caryooerite 

(Ra) 


Composition Syste 

3(Pb,Cu2)SSb2S3 R 

(Pt, Pd, Ni)S, 3-5^ Nl Tet. 


(U, Ca, Fe, Y, Th )3 
TisO,6? 

3MnMn03‘MnSi03 

Na20-3Al203 P205- 
4 H 2 O 


var. baddeleyite 

(Ba.Sr)0Al203-6Si02+ M 
5 H 2 O 

Basic phospho-silicatfi R 
of Ce metals, Fe, Ca, 

Mg, Na, F 

CuS04-3Cu(0H)2 R 

(U,Th,Pb2)06*2U03 C 


TIO 2 

MgOHiO 

Nb, Pr, Er. Eu silicate 
Hydrous cnIoro-Cu 
(N03)2 
AuTe2 

Ca rich gadolinite 
samarskite, Ca rich 


Crystal Hard- Specific 
System ness Gravity 




2.5-3 6.7-5.9 


var. thorite -f Ca 
5ThSi04*2Ca2Si0A- 
IOH 2 O 
CaCOs 


Mixture of baddeleyite 
with silicates 

2(Pb,Cu)0S03H20 R 

HgCI Te 

4Naz0Ca0-4Al203- H 

9Si02-2C02-3H20 

Ag8(Sn,Ge)S6 C 

Boro-silicate of Y and Ba H 
MgCIz-KCl-eHzO R 


SCaOPzOsCaOSiOz 

Near melanocerite -F 
ThOz 


steel Qr, 
iron BIk 


Tot. 




R 

4.5 

4.5-5.4 

2.3 

Tot. 

6-6.5 

4.7-4.8 

2.72LI 

M 

5.5 

2.94 

1.5980, 


Bowenite 621 v 
Braglte 259 
Br«ndisite 622 
Bravaisite 300 

Brazilian emerald 696 (color 
pKase) 


Brazilian pebbles 567 
saphire 696 (color phase) 
Brea 780 v 
Breithauptite: NiSb 
Bristol diamond 567 v 
Brittle silver ore 644 


3.5-4 3.8-3.9 


3.017 

5.8-6.47 


5.5-6 3.8-4.1 


2.586 

1.5617W 


W,Y,Qr 

Br 


emerald 

Qrn 

BIk 


Br,y,r, 
iron BIk 
W 


5 1.72»7 yR 

3.33 1.747i; azure Bl 

9.0 steel Qr, 

4.5 1.765o; B^k 

1.774/9; 

1.7877 

4.48-4.73 0 rBr,Blk 


2.6-2.71 1.65849« — -,W,R,BI, 

V, 6rn, 
Y, Qr 

4.421 1.769 W 


1.9733« 

1.524« 


verdigris 

Grn 

biQrn 

W,yQr, 

yW,Br 

V^Y,Qr, 

Qrn,BI,r 


1.75- 

2.06a; 

1.895- 

1.92^; 

1 . 94 - 1.977 


Broggite 780 v 
Bromargyrite 111 
Bromlite: (Ba, Ca>C 03 
Bronzite 557 
Brown coal 788 
gummite 167 



minerals 


159 


No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

100 

M 

ef. 

dec. HNOa 

101 

102 




sM 


s.a. 

103 

sM 

If. 

8 . HCI 

104 

V 


{. HCI 

105 




106 

V-R 

3 

dec. HCI 

107 




108 

V 

3.5 

8 . HNO 3 

109 

sM 

if. 

d. HNO 3 

110 




111 

A-G 

1.422®C 

112 

A-sM 

if. 

8 .NH 4 OH 

i. 

113 

v,p,w 

If. 

8 . 

114 




115 

1 



116 

M 

ef. 

doc. HNO 3 

117 




118 




119 

V 

if. 

gel. a. 

120 

V-E 

If. 

8 . HCI 

121 

G 



122 




123 

W 

1.5 

81.8. HNO 3 

124 

A 

vol. 

8 . aq. reg. 

125 

sV-Q 

2 

8 . HCI 

126 

M 

of. 

dec. HNOs 

127 


if. 

8 . HCI 

128 

G 

1 

8 . HzO 

129 

E 

If. 

8 .a. 

130 




131 

V.R. 

If. 

dec. HCI 


Special 

ProperticB 


decrepitates; photoelectric 


l 8 t mineral to be discovered 
by X-ray 
streak: d grn Br 

streak: as color 

expands on heating; slight 
decrepitation; a fine gem 
stone 
0.5% Hf ? 

B. B. swells; pyroelectric 
60.5-60.9%Cer. 


swells; 41,8%Cer.; 

2.2%Yttr.;13.6%Th02 


IxKjality 


Unc. Germany; France; England; 
Peru; Bolivia; Arizona; 
Utah; Nevada 
R. Transvaal, S. Africa 

V.R. Stanley Basin, Idaho 

R. Hartz Mts.; Sweden; India; 
Brazil 

.... Brazil; Maine; New 
Hampshire 

V.R. Brazil 

R. Scotland ; Ireland ; Ger- 
many'; France 
V.R. South C^eenland 


. . . Occurs in basic slag 
V.R. Langesundfiord, Norway 


0.4%Cer.; 1 . 4-4.3 %Yttr.; 
4.7.6.1%Th02 

diathormanous 

pH 6 

pyroelectric; 

(A) photoluminescent; 
pH 11 


10.7%BeO ; 4 . 69 %Ce 203 ; 
24.47% LaY2O3;0.80% 
Th02;0.10%U203 


59.3%Th02 


glows under B. B. some 
var. fluoresce red, pink; 
photoluminescent; pH 8 
photoluminescent; vivid 
lemon. Diamagnetic 


cathode phosphorescent 
and colored 

intumesces. X-ray shows 
similarity to sodalite 
group 
1.82%Ge 

4.2%Cer.; 52.5% Yttr. 
strongly phosphorescent; 
pH 5 

soln. HCI — yellow; 
soln. HNC> 3 — greon; 
soln. H 2 SO 4 — orange pH 7 


Unc. Algeria ;;S. W, Africa; Chile; 

Arizona; Utah; California 
V.R. Annero4 Norway 

V.R. Vermland, Sweden 
V.R. Mexico; Chile 

R. Europe; Massachusetts; 

New York; Arkansas 
C. Italy; Sweden; New York; 

Pennsylvania; California; 
Texas 

V.R. Kahn, S. W. Africa 
V.R. Lihasi, Belgian Congo 

R. Roumania; W. Australia; 
California; Colorado 
Naeji, Japan 


V.R. Hybla and Parry Sounds, 
Ontario 

V.R. Islands of Laven am' Arb,' 
Norway 

A. World-wide; Optical, 

Pedro Mts., N. Mex. 

V.R. Franklin, New Jersey 

V.R. Caldas district, Minas 
Geraes, Brazil 

R. Atacama Desert, Chile; 

Europe; California; New 
Mexico; Utah 

R. Bavaria; Bohemia; Italy; 
Texas 

Unc. In rocks, i.e., nepheline 

syenites; Norway; Maine 

V.R. Bolivia 

V.R. Langesundfiord, Norway 

Unc. Stassfurt; Upper Silesia 

V.R. Colorado; Utah; Penn^l- 
vania: S. Australia; Bel- 
gian Congo 


Brown hematite 404 
ochre 404 

spar 206 (H-MnaOj and 
Pe^Oi) 

Bucholzite 626 v 
Bunsenite: NiO 


Bytownite 250 
Cadmium blende 308 
Calamine 336 
Calc spar 120 
Calcio-carnotite 707 
Californite 352 v 


Cannel coal 787 
Capillary pyrites 456 
Carbon 200 (inferior) 
Carbonado 200 (for cutting pur- 
poses) 

Carburan 783 






160 


PROPERTIES OF 


No. 

Name 

Composition 

132 

Cassiterite 

SnOa 

133 

Castelnaudite 

var. xenotime with Zr 

134 

Catapleite 

H4(Na2.Ca)2rSi30ii 

136 

Cayeuxite 

Ceiestite 

Pyritic nodules rich in 
As, Sb, Ge, Mo, 

Ni, etc. 

SrSC^A 


Cementite 

FeaC 

138 

139 

Cenosite 

Cerargyrite 

2 CaO-(Ce, Y )203 C 02 * 
4Si02* HaO 

AgCI 

140 

Cerite 

H3(Ca,Fe)C63Si30i3 

141 

Cerussite 

PbCOa 

142 

Ceylonite 

(Ma,Fe) 0 (AI,Fe )203 

143 

Chabazite 

(Ca. N aa) AlaSUOi a* 
6 H 2 O 

CuS04-5H20 

144 

Chalcanthite 

145 

Chalcedony 

SiOa 

146 

Chalcocite 

CuaS 

148 

Chalcolamprite 

Chalcomenite 

Na 4 (CaF) 2 Nb 2 Si 09 ? 

CuSe 03 - 2 Ha 0 


Chalcopyrite 

CuFeSa 

150 

151 

152 

Chevkinite 

Chillagite 

Chiviatite 

(Ca, Fe) (Co, Y, Dy )2 
(Si, Ti)30io 
3PbW04PbMo04 
2PbS-3Bi2S6 


Chkalovite 

Chlopinite (Ra) 

Chlorite 

12.67%BeO, NaaBe 
(Si03)a 

Hydrous titano-niobate 
(and tantalate) of Y, 
U, Th, Fe 

156 

(a) Clinochlore 

1 H^M^^iaGg-l H4Mg2 

157 

158 

169 

(b) Penninite 

(c) Prochlorite 

Chloritoid 

H4Mg3Si209> 
H4Mg2Al2SiOg 
H4Mg3Sia09 < 
H4Mg2Al2Si09 

H2(Fo, Mg)Al2Si07 

160 

161 

Chlormagnesite 

Chondrodite 

MgCIa 

2Mg2Si04Mg(F,0H)2 

162 

Chromite 

FeO'CraOa 

163 

Chrysoberyl 

BeO’AlaOs 


Crystal 

Haid-j 

Specific 

Refractive 

Color 

System 

ness 

(gravity 

Index 

Tot. 

6-7 

6.8-7.1 

1.9966cd 

Br,Blk,R 

Tet. 

4-5 

4.5 



M 

6 

2.75 

1.592 

pY,yBr 


7 

3.15-3.20 


Qr 


3-3.5 

3.95 

1.624 

•W, bl, r 

R 




W 

R 

5-6 

3.4-3.6 

1.689 

yBr 

C 

1-1.5 

5.552 

2.061 1 

pearl Or, 





grGrn, 

W,— 

R 

5.5 

4.8-4.9 

1.818 

clove Br, 





cherry R 

R 

3-3.5 

6.46- 

2.076 

W, Gr 



6.574 



C 

8 

3.5-3.6 


d Grn, Br, 





BIk 

H 

4-5 

2. 1-2.2 

1.480CO 

W, flesh R 




1.485/S 


Tri. 

2-2.5 

2.2 

1.539 

Berlin Bl, 





sky Bl 

Crypt. 

7 

2.6-2.64 

1.537n 

varied 

R 

2.5-3 

5,6-5.8 


bik lead 





Gr 

C 

5.5 

3.8 

1.87»7 

dOrBr 

M 

2.5-3 

3.76 

1.731 

Bl 

Tet. 

3.5-4 

4.1-4.3 


grn brass Y 

R? or 

5-5.5 

4.5 

1.63-1.9717 

velvet 

M? 



Bik 

Tet. 

3.5 

7.5 


Y, br 
lead Gr 

R 


2.662 

1.544cr; 

W 

isc. 



1.5497 



5.24 


Bik 


M 

2-2.5 

2.65-2.781 

1.57-1.59 

d grass Grn 

M 




to y, W, 

R 

2-2.5 

2.6-2.85 

1.576-1.60 


M 

1-2 

2.78-2.96 

1.58-1.67 


MorTi 6.5 

3.4-3.6 

1.72 

dGr, grn 


soft 



Gr, gr 
Bik, Grn 


2.325 

1.675« 



6-6.5 

3. 1-3.3 

1.619- 

W,pY,Br, 


5.5 


1.656 

R 


4.3-4.6 

2.1, 

iron Bik, 




bl Bik 


8.5 

3.5-3.8 


various 


Grns to 
Y 


Carnelian 145 

Cat's ©ye 145 v; 163 v; 667 v 
CtfleiVIne 136 
Cetsian 251 
Ceresfn B04 (refined) 


Cervantite M8 decompd. to 
obiOj’SbaOs 
Chalcolite 694 

Chalcophyllite: green, basic Cu 
arsenate 


Chalcotrichite 187 (capillary) 
Chalybite 625 

Chamosite: Fe silicate, protore, 
Habana, Newfoundland 
Chapopote 780 v 



minerals 


161 


No. 

Luster 

,Faei- 

|bility 

Solu- 

bility 

132 



si. 8 . 

133 




134 

DV 


8 . HCl 

136 




136 

V-PI 



137 




138 

GV 


s. HCl 

139 

R-A 


i. HNO 3 , 
8 . NH 4 OH 

140 

D,A,R 

if. 

gel. HCl 

141 

A-V 

1 

S. HNO 3 

142 

V 

2135«C si. 8 . 




H2SO4 

143 

V 

3 

dec. HCl 

144 

V 

3 

8 . H 2 O 

145 

W 

if. 

i. 

146 

M 

1130®C 


M ? 


8 . HNO 3 

147 



148 

V 

i.5 

s.a. 

149 

M 

2 

dec. HNO 3 

150 



gel. HCl 

161 



dec. a. 

152 




153 



s. acids 

154 




155 




156 

PI 


dec. H 2 SO 4 

157 

PI, V 

5-6 si. dec. HCl ; 




dec. H 2 SO 4 

158 

sPI 

5 dec. h. H 2 S 04 

159 

PI 

6 

dec. H 2 SO 4 

160 

V 


8 . H 2 O 

161 

V-R 


get. 

162 

sM-M 



163 

V 




Chessyiite 64 

ChiaBtolite 40 v (with black 
crosses on end sections) 

Chile niter 483 
saltpeter 483 


Special 

Properties 

pH 6 


becomes hexagonal at 
140®C;0.3%Hf 


frequently decrepitates; Ra 
luminescent; pH 5.6 


little exfoliation 

highly sectile; X-ray: 
atomic structure similar 
to halite 
51-72%Ce 

decrepitates; pyroelectric; 
(A) photoluminescent 


intumesces 


ther mophosphorescent ; 

(A) photoluminescent 
above 91 changes to 
isometric 
3.41 %E 


X-ray: structure similar to 
spnalertte. Cu, Fe re- 
placing Zn 

23-47%C6r.* 0-34% Yttr; 
0 - 20 %ThO 2 + ZrOz 

microscopic study shows 
this to be a mixt. of bis- 
muthinite and Cu minerals 


pH 7, 8 , 9 
pH 9 


exfoliates 


pH 7 


deliquescent 
h. H 2 SO 4 gives Fz 

sometimes feebly magnetic 


X-ray: atomic structure 
similar to chrysolite; 
heating discolors; ultra- 
violet recolors; pH 6 , 7 


China clay 368 
Chinkolobwite 630 
Chlorapatite 46 (uncommon 
chlorine bearing) 


Locality 

Unc. England; Malay States; 
Bolivia 

V.R. Diamantinos, and Bahia, 
Brazil 

V.R. LangesundFrord, Norway; 

S. Greenland; Arkansas 
R. Carpathians 


R. Put-in-Bay, Ohio: Penn- 
sylvania; New York; 
Colorado; Europe 
.... From native iron. Disco 
Island^ Greenland 
V.R. Norway; Sweden; Ontario 

R. Harz Mti;N.S. Wales; 
Chile; Colorado; Idaho 

V.R. Sweden 

C. Common lead ore; Europe; 
N.S. V\(«le 8 ; Missouri; 
Idaho 

R. Ceylon; Franklin, New 
Jersey 

C. Common zeolite; Germany; 

New Jersey; Nova Scotia 
Unc. Desert regions; copper mine 
waters 

A. Widespread 

C. Important copper ore, 
widespread 

V.R. Narsarsuk. S. Greenland 
R. Mendoza^ LaRioja, 
Argentina 

A. Common copper ore, 
widespread 

R. Ilmen Mts.; India; Madagas- 
car; Virginia 

V.R. Chillagoe, N. S. Wales 
R. Chivaiato, Peru 


V.R. Russia 
V.R. Transbliikaiia 


A. Very common and wide- 
spread 

.... Most common of chlorite 
minerals; Urals; New 
York 

.... Crystals: Switzerland; Utah 

Crystals ; common in Alps; 

N. Carolina 

C. Crystals : Urals : France; 

Rhode Island; Michigan; 
common 

V.R. Near volcanoes 
Unc. Mt. Somma; Sweden; 

New York 

Unc. S. Rhodesia; New Cale- 
donia; N. Carolina; 
Penn^ivania; California 
Unc. Maine; Connecticut; New 
York; Brazil; Urals; S. 
Rhodesia 


Chloropai 491 
Chrome yellow 184 
Chromic iron 162 
Chrysolite 497 



16Z 


PjRiDPERTlES OF 


No. 

Name 

Composition 

164 

Chrysocotia 

CuSI03-2H20 

165 

166 

Churchite 

Cinnabar 

(^e^Ca)P04-2H20 

167 

168 

169 

170 

Clarkeite (Ra) 
Clausthalite 
Cieveite (Ra) 

Clinohedrite 

(Na2Pb)0-3U03*3H20 

PbSe 

Related to uraninite; 
rich in rare earths. He 
HzCaZnSiOs 


Cobaltite 

CoSz'CoAsz 

172 

173 

174 

Cobaltpyrite 

Codazzite 

Colemanite 

Columbito 

(Fe, Co)S 2 ^ 

(Ca, Mg, Fe, Ce)C 03 

CazBeOn-SHzO 
(Fe, Mn) (Nb, Ta)206 

176 

Cookeite 

(H0)6LiAl3Si206 

177 

Cooperlte 

PtS 

178 

Copper 

Cu 

179 

Cordierite 

Mg2Al4SisOis 

180 

181 

Cordylite 

Corundum 

parisite with Ba (Cer. 

49.4%) 

AI 2 O 3 

182 

Covellite 

CuS 

183 

Crocidoiite 

NazOFezOa^FeO* 

6Si02 

184 

Crocoite 

Pb 0 Cr 03 

185 

Cryolite 

3NaFAIF3 

186 

Cryolithionite 

3NaF.3LiF-2AIF3 

187 

Cuprite 

CuzO 

188 

Cuprosklodow- 

skite 

Cuprotungstite 

Cu 0 * 2 U 03 * 6 H 20 

189 

CUWO 4 

190 

191 

192 

Curite (Ra) 
Cyrtollte 

Danalite 

2Pb0-5U03-4H20 
Related to alvite; pseu- 
domorph after zircon 
3(Fe,Zn,Mn) BeSi 04 - 
ZnS 

193 

Danburlte 

Ca0-B203*2Si02 


194 I Darapskite NaNOj NaaSOA-HzO 


Crystal 

System 

Hard' Specific 
Gravity 

Refractive 

Index 

Color 

Crypt. 

R? 

H 

2.4 2-2.24 

3- 3.5 3.14 

2-2.5 8-8.2 

4- 4.5 6.39 

2.5-3 7.6-8.8 

5.5 7.49 

1.597 

1.62 

2.91 3w 

2.098 

Qrry, bl 
Qrn, Bl 
pQr 
R,brR, 
lead Qr 
V. dBr 
lead Qr 
BIk 


5.5 3.33 

1.67i7 

— ,W 


5.5 6-6.3 


silver W 
-hr tint 


6 4.965 

4 2.5 

4.0-4.5 2.43 

6 6.3-7.3 

1.592 

2.2-2.4 

brass Y 
ashy Br 
YW 

iron Btk, 
grn, br Bi 

M 

Tet. 

2.5 2.67 

4-5.5 9 

1.579 

W,y,Qrn, 
Br, p.Pk 
steel Qr 

C 

2.5-3 8.8-8.92 


copper R 

R 

H 

7-7.5 2.6-2.7 

4.5 4.31 

1 .534 to 
1.599iy 
1.760« 

various 

Bl 

wax Y 

H 

9 3.9-4.1 

1.7676 to 
1.7682W 

BI,R,V, 

Gr,Br,W 

H 

1.5-2 4.6 

1.45Na «; 
2.688 

indigo Bl 

M 

M 

4 3.2-3.3 

2.5-3 5.9-6.1 

1.699 

2.37 to 

2.42 

lavender 
Bl, leek 
Qrn 

hyacinth 

M 

2.5 2.9-3.0 

1.3389 

snow W, 
r, br, Bl 

C 

2.5 2.78 

1.33917 

— ,W 

C 

3.5-4 5.8-6.2 

2.84917 

Reds 

R 



grn Y 

Crypt. 

4.5 

2.1 5i7 

Qrn 

R 

Tet. 

4- 5 7.192 

5- 6 3.3-4.3 

2.11 

rBr, dY 
brR 

5.6 3.4 

1.75417 

flesh R, 

Qr 



1.633 

pYyW, 

yBr,— 


2-3 2.2 

1.481 

color!. 


Ch^aophase 


145 V (colored by 


Chryaotile 621 (fibrous) 
Cinnabarite 166 
CUMiamon atone 283 (Ume- 
«iumina) 

Citrine 667 (yellow) 

Ciaudetite: AsaOj 
Clay ironstone 404 


Cleavelandite 246 (lamellar) 
Clinochior 156 
Clinoclase: Cu 3 (As 04 ) 2 * 
3Cu(OH)2 

CItnoclasite, cf. clinoclase 
Clinoenstatite 558 
Cllntonite, cf. seybortlte 
Coal 784 

Cobait bloom 231 


Cobalt glance 171 
pyrites 406 
vitriol, cf. bieberite 
Cobaltine 171 
Coccoiite 561 v 
Colophonite 282 v; 352 v 
Copaline (cppalite) 780 v 
Copper black 675 



MINERALS 


16S 


No. 

Luster 

Fun. 

bility 

Solu- 

bility 

164 

V,E 

If. 

dec. a. 

165 

V,P 

if. 

s.a. 

166 

A 

^vol. 

d. aq. reg. 

167 

W 


8 . HCI 

168 

M 

vol. 

s.a. 

169 

D 

if. 

S. H 2 SO 4 

170 

PI 


gel. HCI 

171 

M 


8 . h. HNO 3 

172 

M 



173 

sV 



174 

V-A 

f. 

s.a. 

175 

M-A 

if. 

Si. dec. 



h. 

HCI, H 2 SO 4 

176 

PI, V 

6 

dec. H 2 SO 4 

177 

M 



178 

M 

1087®C 




8 . HNO 3 

179 

V 

5-5.5 

si. dec. 

180 

W 

if. 

8 . HCI 


V-A 

decrepitates 

181 

if. 

i. 

182 

sM-R 

2.5 

8 . HNO 3 

183 

Sk, D 

3(?) 

i. 

184 

A-V 

1.5 

s.a. 

185 

V-Q 

1 

8 . H 2 SO 4 

186 

V 

1.5 

s.a. 

187 

A-sM 

f. 

s. cone. HCI 

188 

V 



189 

V 

3(7) 

dec. HCI 

190 



s.a. 

191 

sA* 



192 

V-R 

3 

gel. HCI 

193 

V-Q 

3.5 

si. dec. HCI 

194 

V 

1 (?) 

8 . H 2 O 


Special 

Properties 

decrepitates, rather sectile; 
pH 6 

51.87%Ce 

strong circular polarization 
about 1 5 times quartz 


decrepitates 

very rich in He. 2-3% Cer.; 

10 %Yttr., 4 - 5 %ThO 2 
exfoliates; photolumines- 
cent orange 

thermoelectric; X-ray: iso- 
metric lattice; evidences 
of tetartohedrai sym- 
metry rare in crystals 
13.9% Co 

Ce due to included parisite 
pH 9, 10 

X-ray : structure closely re- 
sembles brookite; pH 6 


exfoliates 


Ceylon gives intense blue 
transparent ^'saphir d'eau'' 
X-ray : structure different 
from parisite 
X-ray: shows complex 
structure; likened to de- 
formed halite structure; 
pH 7 


fibrous = “Blue Asbestos"; 
siliciried == "Tiger's eye." 

streak: orange-yellow; 
decrepitates 

X-ray : atomic structure 
similar to garnet. Cubic 
form at 570®C.; colored by 
cathode rays; pH 6 , 7 
X-ray: body centered 
cubic similar to garnet 
X-ray: structure of normal 
symmetry; photoelectric 


pH 6 

strongly radioactive 
5,5%Hf;pH5, 6,7 

pH 7 


thermophosphorescent; 
pH 9 


Locality 


Unc. Minor copper ore 


V.R. Cornwall, England 

Unc. Almaden, Spain; California; 

Texas; Nevada; Italy 
V.R. Spruce Pine, N. Carolina 
R Harz Mts.; Argentina 
V.R. Arendal, Norway 


V.R. Franklin^ New Jersey 

Unc. Trans-Cfucasia; Norway; 
Swedefi; Cobalt, Ontario 


Unc. Gladhanunar, Sweden 
V.R. Colombia emerald mine 
Unc. Death Valley, Calif. 

R. Ilmen Mto.; Finland; Nor- 
way; Madagascar; 
Greentend; Maine; 

Colo.; Car.; S. Dak. 

R. With tourinaline: Maine; 
Connecticut 

V.R. Transvaart and Lydenburg, 

S. Africa 

Unc. Russia; England; N. S. 

Wales; Bolivia, Michigan 
Unc. Igneous rocks; Bavaria; 

Ceylon: Connecticut 
V.R. Narsarsuk, S. Greenland 

Unc. Urals; N. Carolina; Georgia 
gems: India; Siam; 

Burma 

R. Serbia; Saxony; Peru; 

Chile; Bolivia; Colorado; 

Montana 

Unc. S. Africa; Austria; Franco; 
Massachusetts; Rhode 
Island 

R. Urals; Tasmania; Brazil; 
Philippine Islands; 
Arizona 

Unc. Ivigtut, Arksukfiord, Green- 
land; Colorado; Russia 


V.R. With cryolite 

Unc. Perm, Russia; N. S. Wales; 

Rhone, France; Arizona 
V.R. Katanga, Belgian Congo 

V.R. Santiago, Chile; Mexico; 

Spain; N. S. Wales; Utah 
V.R. Katanga, Belgian Congo 
V.R. Ytterby, Sweden 

R. Cape Ann, Massachusetts; 
New Hampshire; Colo- 
rado; Cornwall, England 
R. Connecticut; New York; 
Japan; Switzerland; 
Madagascar 
R. Taltal, Chile 


Copper blue 182 
emerald 204 

froth: Cu arsenate (44% 
CuO) 

glance 146 
gray 687 

mica, cf. chaloophyllite 
nickel 480 

pitch ore: mlxt. of oxides 
of Cu, Fe, 2n, Mn 


Copper pyrites 149 
red 187 
vitriol 144 
Copperas 436 

Coracite 713 v (50% U oxide) 
Cotunnite: PbCIa (74.5% Pb) 
Coxcomb pyrites 427 
Cristobal ite 570 
Crocoisite 184 
Cromfordite 518.1 


Cupropyrite 149 (Imppre) * 
Cuprous manganese, of. wad 
^-18% Cu and Co) 

Curtisite 789 
Cyanite 382 
Cyanosite 144 
Cymophane 163 
Danaite 56 (with 6.5% Co) 
Dark red silver ore 545 



PROPERTIES OP 


5-5.5 

2.9-3.0 


4 

5-5.5 

4.7 

3.5 

5.9-6. 1 


Refractive 

Index 


Color 


W,pQrn, 


aSr^BIk 
canary Y 


5 

3.2-3.4 

1.725 X 
1.728 Y 
1.73 Z 
1.644 to 
1.658o 

1 yel Grn 

emerald 

Grn 

5.5 

5.75-5.88 

1.97 

yel Br 

3.5-4 

2.8-2.9 

1.68174a) 

W,r,Qrn, 

Br,Gr, 

Blk 

7 ' 

3.3.3.4‘ 

1.77-1.89)7 

1.686 

dark Y 
smalt Bl, 


iron BIk 
silver W 
W,ornW, 
bl Y, Blk 


3.608- 

3.758 


amber Y 


Dawsonite: Al2(CO3)3*Na20O3< 
nHaO 

Oaolofzite 196 
Oarbyahire spar 268 
Daamina 651 
Dialogite 583 


Dichroite 179 
Dickite 370 
Dicpeida 559 
Diphanite 428 v 
Disthene 382 
Dog-tooth spar 120 


Doppierite 790 
Dry bone earth 633 
Dyestone ore 335 
Dysodile 791 
Earlandite 772 
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No. 

Luster 

Fusi- 

jbility 

Solu- 

bility 

Special 

IVoperties 


Locality 

195 



gel. HCi 

X-ray: shows close relation 

Unc. 

New Jersey; Massachu- 




structurally between 
datolite and euclase; 


setts: Michigan; Harz 
Mts.; Norway 






pH 10, 11 


196 

Sp 




V.R. 

Olary, S. Australia 

197 

R 

if. 

dec. H 2 SO 4 

14.6%Y 

V.R. 

In pegmatite: Piedmont, 

Austria; Africa; Argentina; 

198 

G 

1.5 

8 . d. HNO 3 

decrepitates; pH 6 

Unc. 






New Mexico; Arizona 

199 

A 


8 . HNO 3 


V.R. 

Katanga, Belgian Congo 

200 

A-G 

if. 

i. 

transparent to X-rays; 

Unc. 

S. Africa; Brazil ; India; 



out of contact 

triboluminescent; phos- 


Arkansas; N. Carolina; 



with air, changes 

phoresces; triboelectric 


Wisconsin; Virginia; Col- 



to graphite at 
1900°C. 

and photoluminescent 


orado; California; Georgia 

201 

V-P 

If. 

8 . h. NaOH 

decrepitates; pH 6 , 7 

Unc. 

Urals; Gi*eece 

202 

V 

2.5-3 

s.a. 

pH 7 

V.R. 

Connecticut; Maine 

203 

V-A 



occurs as crusts 

V.R. 

Katanga, Africa 

204 

V 


gel. HCI 

decrepitates; paramagnetic; 

R. 

French Congo; Katanga, 





pyroelectric 


Belgian Congo; Chile; 
Arizona 

205 

V 



streak yellow 

V.R. 

Minas Geraes, Brazil 


206 

V,PI.D 

If. 

8. h. HCI 

X-ray: lower symmetry 
than calcite. Va replace- 
ment of Mg by Fe, no 
change; paramagnetic; 
pH 9 , 10 

A. 

Saxony; Switzerland; 
Missouri; Vermont; New 
Jersey; New York 



207 




V.R. 

Belgian Congo 

208 


If. 

i. HF 

exhibits idiophanous 

Unc. 

Rhone, France; California; 





figures analogous to 


New York; Nevada; 





andalusite; pH 6 , 7 


Ontario 

209 

A-sM 

if. 

dec. HCI 

0-5% Cer. 

V.R. 

Kaiserstuhl, Baden, Ger- 






many; Vesuvius 

210 

M 

1.5 

S. HNO3 

X-ray: identical to arti- 

Unc. 

Chief ore, Baden; Harz 





ficial AgiSb 


Mts.; N. S. Wales; Chile 

211 

V 

5 

gel. a 

V.R. 

Glasgow, Scotland; Sweden 

212 

A, R 

vol. 

dec. a. 

decrepitates 

R. 

Terlingua, Texas 

213 

G 

3 


streak; dark lemon yelloM 
adheres to tongue 

R. 

Karatschaev, N. Caucasus 

214 


ef.at 1100 ®C 

R. 

Verespatak, Hungary; Peru; 
Colombia; Altai Mts.; 




8. aq. reg. 








Bodie, Calif.; Virginia 

215 




as gummite 

V.R. 

Bohemia 

216 





V.R. 

In pegmatite: Hasting 







County, Haliburton 
County, Ontario 

217 




0 . 2 % Hf 

V.R. 

Narsarsuk, S. Greenland 

218 


ef. 

8. NH 4 OH 

diathermanous 

R. 

Chile; N. S. Wales; Nevada; 






Colorado; Arizona; New 
Mexico 


219 



8. HCI 


V.R. 

Tombstone, Arizona 

220 




found as sand 

V.R. 

Ena, Japan 

221 

M 


8 . aq. reg., 

8. HNO 3 

decrepitates 

C. 

Peru; important ore Butte, 





Montana 

222 



4.43% E 2 O 3 

V.R. 

Narsarsuk, Greenland 


Ebigite 723 

Ehtite: hydrous Cu phosphate 
Elaeolite 478 
Elastic bitumen 792 


Elaterite 792 


El Doradorite 567 v (blue) 


Electric calamine 336 Emerald 79 (color phase; con^ i 

Eleonorite: var. of beraunite tains Cr) jl 

(hydrous basic Fe phosphate) Emerald nickel 761 i 

Eliasite 312 v Emery 181 C+FezOs, Fe 304 ) j 

Elpasolite 185 (with K replacing Emeryllite 428 f 

Na) Endellionite 100 v 1 



m 


PROPERTIES OF 




Composition 

Crystal 

Hard- 

Specific 

Refractive 

Color 

No. 

Nrimo 

System 

ness 

Gravity 

Index 

223 

Epididymite 

HNaBeSbOs 

R 

5.5 

2.55 

1.544 

Larsen: 

color!. 







1.569^ 


224 

Epidote 

4 Ca 0 - 3 (AI,Fe) 203 - 

6SiO2*H20 

M 

6-7 

3.2-3. 5 

1.754 

pistachio 
Grn, yGrn, 
brGrn, 








BIk 

225 

226 
227 

Epiianthinito 

Epistilbite 

Epistolite 

yU 03 xH 20 

Ca0Al203-6Si02-5H20 

H7Na6Nb3TiSi5026? 

R 

M 

M 

3.^4 

1-1.5 

2.25 

2.9 

i.’sid 

1.650 

Y 

W 

W,or,br 

228 

Epaomite 

MoS04'7H20 

R 

2-2.5 

1.75 

1.455 

W 

229 

Erdmannite 

Silicate, Ce, Y, Th, Zr, 
Be, Ca. Al, Fe, HzO 
Phoapho-silicate, Ca, 

Ce, Al, K, Na, Th, HzO 

Am. 

4.5 

3.01-3.39 


Br, leek 


G'rn 
pYBr,d 
gr Br 

230 

(Ra) 

Erikite (Ra) 

R 

5,5 

3.5 

1.663 

231 

Erythrlta 

aCoO AszOs 8 H 2 O 

M 

1.5-2. 5 

3.0 

crimson, 
peach R 

232 

Eachwegite 

Hydrous titanate, nio- 


5.5 

5.87 

2.15-2.2077 

d rGr 

233 

Eachynite (Ra) 

bate, tantalate of Y, Er 
(Ca,F0)2C04Nb6(Ti, 
Th)8039? 

R 

5.5 

4.9-5. 1 

2 . 20 - 

2.2617 

BIk, Br, Y 

234 

Eucainte 

CuzSe AgzSe 

C 

1 

7.50 


silver W, 
lead Or 

235 

Euclaaa 

2 Be 0 Al 203 * 2 Si 02 H 20 

M 

7.5 

3.1 

1.655 

-^^pGrn, 

236 

Eucotite 

Similar to eudiaiyte 

H 

5 

3.1 

1.621u) 

— ,Br,R 

237 

Eucraaite (Ra) 

Altered thorite with Ce, 

R 

4.5-5 

4.4 


brBIk 


Y,Th,Zr,Ti,Ca,Mn, 

Fe. Na 





— ,W 
R,Br,Pk 


238 

239 

Eucryptito 

Eudiaiyte 

LiAlSi04 

(Na,Ca,Fe) 6 Zr(OH.CI) 

H 

H 

5-6 

2 667 
2.8-3. 1 

1.545U) 
1.6C6 to 


(^iOa'ie with Ce 




1 .610u> 

W 

240 

Eudidymite 

HNaBeSiaOfi 

M 

6 

2.553 

1.546 

241 

Eulytite 

Bi4(Si04)3 

C 

4-6 

6.1 

2.05 

Br, gr,— . 
straw Y 

242 

Euxenite (Ra) 

NIobate, titanate of 

R 

6.5 

4.7-5.0 

2.06-2.2677 

brBIk 


Y.Ce, Er,U,Th,Zr 






243 

Fairfieldite 

Ca2MnK0«-2H20 

Tri. 

3.5 

3.1 

1.644 

W,or,Y 

244 

Fayalite 

2 Fe0Si02 

R 

6.5 

4.1 -4.3 

1.877 

p,grnY, 

Br,Blk 

245 

Feldapar 






246 

(a) Albite 

Ab. » NaAISisOs 

Tri. 

6-6.5 

2.60-2.62 

1.529 

W,Qrn, 








blk,r 

247 

(b) Andealne 

Ab7oAn3p~Ab5oAn5o 

Tri. 

6 

2.676 

1.553 

W,Qrn, — 

248 

(c) Anorthite 

An. CaAlzSizOg 

Tri. 

6-6.5 

2.74-2.76 

1.584 

W 

249 

(d) Anortho- 

claaa i 

(e) Bytownito 

(Na,K)AISi308 

Tri. 

6 

2.57-2.60 

1.529 

W 

250 

Abzo An30“Abi 0 An9o 

Tri. 

6 

2.73 

1.572 

colon. 

251 

(f) Cetsian 

BaAl 2 Si 208 

M 1 

6-6.5 

3.37 

1.589 

color!. 

252 

(q) Hyalophane 

(K2,Ba)Al2Si40i- 

M 

6-6.5 ! 

2.805 

1.545 

— W,Pk, 

253 

(h) Labradorite 

Abso Anso' A bsQ An7v, 

Tri. 

6 

2.68-2.72 

1.563 

grn 

W,Qr,Br, 

264 

(i) Microciine 

KAISisOg 

Tri. 

6-6.5 

2.54-2.57 

1.522 

grn, — 
W,R,Grn, 

255 

(j) Oligoclaaa 

Ab9oAnio“Ab7oAn3o 

Tri. 

6 

2.62-2.65 

1.543 

pY 

W, Gr, 








grn, r 

256 

(k) Orthoclaaa 

KAISbOg 

M 

6 

2.56-2.58 

1.524 

W, Pk,— 

257 

Far barite 

F 0 WO 4 

M 

6-5.5 

7.1 

2.4li 

brR,Blk, 

258 

Ferganite (Ra) 

U3(V04)r6H20 

R 

2 

3.3 

sulfur Y 








Enelectrjte 793 
Enitatite 560 


Erubescite 98 
Erythrloe 331 


Essonite 283 
Eulytine 241 
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No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

Special 

Properties 

223 



V. si. 8. a. 


224 


3-3.5 


intumesces; pH 8 



St. dec. HCi 

225 





226 

V-PI 


dec. HCI 

intumesces 

227 





228 

V-E 

1 

8. HaO 

found in mineral waters; 




efflorescence on mine 
walls 


229 

V 

2.6 

gel. HCI 

18-35%Cer., 1.5-2%Yttr, 

230 




0-12%ThO2-fZrO2 
40.5%C6r., 3.3%Th02 

231 

A, V, 


8. HCI 

sectile 


PI, D 




232 





233 

R-sM 

if. 

i. 

19-24%Cer., 1-3^Yttr., 
16-18%Th02 

234 

M 

ef. 8. 

h. HNO3 

235 

V 

5.5 

i. 

tribe- and pyro- electric 

236 


2.5 

gel. HCI 

0.2% Hf 

237 

W Q 

4 

S. H2SO4 

streak: brown 

238 


ef. 

gel. HCi 


239 

V 

2.5 

gel. HCI 

6.1, 0.2, 6.17%Hf 

240 

V, PI 

3 

8. HF 


241 

A 

2 

gel. HCI 


242 

G 

if. 


2-8%Cer.; 13-35%Yltr.; 





pH 6 

243 

V 

4 


pH 7 

244 

sM, R 


gel. HCI 

turns to brown or black on 





exposure; pH 6 

245 





246 

V, PI 


«. 

pyroelectric; pH 9, 10 

247 

V 

4-4.5 

i. 


248 

V 

5 

dec. hCI 

pH 8 

249 



i. 


250 


gel. h. HCI 


251 



8. HCI 


252 



1 . 


253 


1280 to 1500°C 

play of colors; pH 8, 9 



si. 

8. h. HCI 

254 


1450°C 

i. 

green type *=** Amazon 





stone”; pH 8, 9 

255 


1120 to 
1380“C 


pH 9 



1450«C 


pyroelectric; pH 8 

257 

Q, M 


dec. a. 


258 




occurs as scales 


Locality 

V.R. Narsarsuk, Greenland; 

Langesundfiord, Norway 

A. Widespread; France; Italy; 
Colorado; Alaska 


V.R. Belgian Congo 
R. Iceland ; Scotland ; India 
V.R. Julianeh«ab> Greenland; in 
pegmaSte 

Unc. Epsom, England; Italy; 
Stassfurt; Kentucky; 
Tennessee; Indiana 
V.R. Brevig, N<pr way 

V.R. Julianehaeb, Greenland 

R. Saxony; ^eden; Ontario; 

rare in United States 
V.R. Pebbles af Minas Geraes, 
Brazil ^ 

R. Ilmen Mti.. Siberia; 

Hitterbi Norway 
R. Sweden; Chile; Argentina 

R. Ural Mts.; Salzburg, Ba- 
varia; Brazil 

V.R. S. Norway; Madagascar; 

Magnet Cove, Arkansas 
V.R. Brevig, Norway 


V.R. Branchville, Connecticut 
V.R. Julianehaab, Greenland; 

Russia; Russian Lapland 
V.R. Narsarsuk, Greenland; 

Langesundfiord, Norway 
V.R. Saxony 

R. Madagascar; Brazil; Nor- 
way; Finland; N. Carolina 
R. Branchville, Connecticut; 

Buckfietd, Poland, Maine 
R. Lipari Islands, Fayal, 

Azores; France; Ireland 
A. World-Wide in igneous, 
metamofphic rocks 
A. Switzerland; France; 
Virginia; Colorado 
Small crysts.: Japan 
Mte. Somma; Vesuvius, 
Italy; Japan; New Jersey; 
in meteorites 
Pantetleria, Italy; S. Nor- 
way; Now York 

R. Rarest of feldspars; found 
in some meteorites 
V.R. Sweden 

R. Switzerland ; Sweden ; 

Franklin, N. J. 

A. Labrador 

A. Ilmen Mts.; Urals; Italy; 

Virginia; Colorado 
A. Norway; Sweden; New 
York; Pennsylvania; 

N. Carolina 

A. Most common silicate ; 

Ceylon; Italy; Colorado; 
California 

R. Spain; Boulder County, 
Colorado 

V.R. Fergahana, Russian Turk- 
estan 


Eusynchite 198 
Fahlerz 687 


False topaz 567 
Feather ore 359 



PROPERTIES (»■ 


I6S 

Name 

259 Fergusonite 

(Ra) 

260 Ferrite 

261 Ferritungetite 

262 Fersmite (Ra) 

263 Fersmannite 

264 Fischerite 

265 Florencite 

266 Fluellite 

267 Fluocerite 

268 Fluorite 

269 Forsterite 

270 Fourmarierite 

(Ra) 

271 Fowlerite 

272 Franklinite 

273 Freieslebenite 

274 Fremont ite 

275 Freyalite 

Fuchsite 

Qadolinite 

278 Qahnite 

279 Qalena 

280 Garnet 

281 (a) Almandite 

282 (b) Andradite 

283 (c) Qroseulariti 

284 (d) Pyrope 

285 (e) Spessarite 

286 (f) Uvarovite 

287 Qarnierite 

288 Qaylueeite 

289 Qehlenite 

290 Qeikielite 


ConipuHition 


Crystal Hard- Specific Refractive 
System ness Gravity Index 


Color 


Y(IMb,Ta )04 with Er, 
Ce,U,Fe,Ca,etc. 


pure, or nearly pure Fe 
In steel, or native iron 
FezOaWOa-OHzO 

Ca niobate of a BjOg 
group: (Ca, Ce, Na) 
(Nb, ti, Fe, AOz 
(O, OH, F)6 

2Na2(0,F2)-4Ca0-4Ti02 

•SSiOz 

AIP 04 AIC0H’)3 2y2HzO\ 
SAIaOa-CeaOa^PzOs' 
6H2O 
AIF3 H 2 O 
(Ce,La,Dy)F 3 

CaF 2 


2 Mg 0 Si 02 
PbO-4U03*5H20 (?) 

Ca(Mn,F 6 ,Zn) 5 (Si 03)6 

(Fe,Mn,Zn) 0 -Fe 203 

2A02S-3PbS-2Sb2S3 

(Na,Li)AI( 0 H,F)P 04 
Silicate of Th, rare 
earths, with Al, Fe, 
Mn, Na. HzO 
Muscovite -f- Cr 


Be2Fe(Y0)2(Si04)2 


ZnAl204 


PbS 


Fe3Al2(Si04)3 


Ca3Fe2(Si04)3 

Ca3Al2(Si04)3 

Mg3Al2(Sl04)3 

Mn3Al2(Si04)3 


Ca3Cr2(Si04)3 



CaO* MgO* Al 203 *Si 02 


(Mg,Fe)Ti 03 


Tet.? 5.5-6 5.8 

C 

H 

anise. 


5.5 

3.44 


2.5 

3.58 

3 

4.5-5 

2.17 

5.7-6.13 


3-3.3 


R 

6-7 

3.2-3.3 

R 

3-4 

6.046 

M 

6 

3.67 

C 

5.5-6.51 

5-5.2 

M 

2 

6.2-6.4 

Tri.? 

5.5 

3.04 

Am. 

6 

4.06-4.171 



2.6-2.8 


6.5-7 

4.0-4.5 



7.5-8 

4-4.6 


2.5- 
2.7 

6.5- 7 

7.4-7.7 


6.5-7 

3.75 


6.5-7 

3.53 


6.5-7 

3.51 


6.5-7 

4.18 


6.5- 

7.5 

3.41-3.521 

Am. 

1-3 

2.3-2.9 

M 

2-3 

1.9 

Tet. 

5.5-6 

3.04 

H 

6 

4 


2.115 

2.17517 

brBIk 

1.80 

pY-BrY 

approx. 

2.0 

BIk, Br, 
Gr 

1.930 

Br 

1 .55t7 
I.68OC0 

Grn 

PY 

1.490 

1.61417 

1.433917 

— w 

p wax Y, 
y,r,Br 
— , all 
colors 

1.651 

1.92 

W, grn Y 
R 


2.36Lii7 

iron BIk 

1.603 

steel Gr, 
silver w 
grW,W 

1.594 

1.77-1.8217 

bright 

Grn, 

yGrn 

BIk, grn 
BIk, Br 

1 .80 ± 17 

dGrn, 

Grn,bl 

Blk,ygr 

3.912 

lead Gr 


1.801 im- 

dR,brR, 

pure 

1.830pure 

BIk 

1.895 

Y.Grn, 

Br,Blk 

1.73517 

varies Br 

1.70517 

R 

I. 8 OO 17 

— , r 

1.83817 

emerald 

Grn 

1.59i7 

apple Grn 

1.516 

W,yW 

1.666- 

grGrn, 


1.691b> liver Br 
2.31 a> BI-BrBIk 


Fibrolite 626 
FIchtelite 794 
Florite 498 (var. of opal) 


Flagstaffite 795 
Flint 567 (impure) 

Float stone 498 (porous opal) 


Flos ferri 48 
Fluor-apatite 46 
Fluorspar 268 



MINERALS 


U9 


No. 


Solu- 

bility 

259 

SM-V if. 

dec H2SO4 


260 




261 



dec. a. 

262 



si. H 2 S 04 

263 




264 



8 . H2SO4 

265 



si. 8 . HCI 

266 




267 

W 


8 . H 2 SO 4 

268 


1.5 

s.a. 

269 

V 


8 . ± 

270 

A 



271 

V 



272 

M 

if. 

8 . HCI 

273 

M 

of. 

sl.s. HCI 

274 

V-Q 

ef. 

8I.S.H2S04 

275 

R 



276 

V-R 

5 

i. 

277 

V, G 

if. 

gel. 

278 

V-G 




279 

M 


dec. HNO 3 

280 

281 




282 


3.5 


283 


3 


284 

285 


3.5 

3 

i. 

286 


if. 

i. 

287 

288 

D-E 

V 

if. 

1.5 

dec. HCI 
8 .a. 

289 

290 

R.V 

M-A 

6(1450®C.) 

gel. HCI 
if, 8 . HCI 


Special 

Properties 


X-ray: shows normally no 
cryst. atomic structure^, 
but at 400®C crystalline 
tetr. 0.6-14%Ce.;28- 
47% Y.;0-7%ThO2 + 
ZrOz 


decrepitates; 0 . 84 %U 308 


28%Ce 


81. 4-82.6%Cer.; 1.1 -4.3% 
Yttr.; decrepitates 
decrepitates; color changed 
by heat, pressure; tribo-, 
thermo-, photolumines- 
cent, diathermanous; pH 


slightly magnetic 


pH 6 

31.3%Cer.; 28.4%Th02 


pH 7 


3.4-51 .5%Cer. (usual 
6-20%); 5-60% Yttr. 
(usual 35-48%) ; 
thermoluminescent 
may contain Ga; pH 7 


may decrepitate; photo- 
electric 

pH 7 


decrepitates; pH 12 


Locality 

V.R. Greenland; Sweden; Nor- 
way; N. Carolina; 

S. Carolina; Texas 


native iron ; Disko Island, 
Greenland 

V.R. Germania tungsten mine, 
Washington 

V.R. Vishnevya Mts., Urals 


R. Chibines Mts., Russia 

V.R. Ural Mts. 

V.R. Minas Geraes, Brazil 

V.R. St. Austell, Cornwall 
V.R. Sweden ; variety tysonite, 
ColoraclD 

C. Cumberiaind, England; 
lilinoisif, Kentucky; 
Pennsylvania; Ontario 

R. Italy; Norway; Urals 
V.R. Katanga, Belgian Congo 

V.R. Franklin and Sterling Hill, 
N. J. 

Unc. Franklin Furnace, N. J.; 
Hessen-Nassau 

R. Roumania; Saxony; Spain; 
Colorado 

R. Fremont County, Colorado 
V.R. Bravig, Norway 


R. Georgia- Vermont; Mary- 
land; Zillerthal, Ger- 
many; Transvaal, S. Africa 
R. Sweden; Norway; Texas; 
Arizona; Colorado 


R. Bavaria; Sweden; New 
Jersey,' N. Carolina; 
Georgia; Maryland; 
Colorado 

C. Saxony; Harz Mts.; Eng- 
land; Missouri; Colorado; 
Idaho 

A. Most common of garnets 


Unc, Franklin, New Jersey 

C. Siberia; Urals; Italy; 

Mexico; Lower California 
Unc. Bohemia 
Unc. Bavaria; Urals; Italy; 

Norway; Madagascar 
R. Urals; Siberia 

Unc. New Caledonia; N. Carolina 
Unc. Venezuela; Utah; Nevada; 
Wyoming 

R. Italy; Roumania; Mexico 

R. Rakwana, Ceylon 


Fool's gold 546 Fritzschelte (Ra): MnO*4UOi* Gaimei 336 

Folliated tellurium 472 PzOs-nHzO Qay-lussite 288 

^reibergite 678 v (3-30% Ag) Qalenite 279 



PROPERTIES OF 


m 




CompOBiiion 

Crystal 

Hard- 

SpeciBc 

Refractive 

Color 

No. 

Name 

System 

ness 

Gravity 

Index 

291 

Genthite 

MgaNizOjaSiOi-eHzO 

Am. 

3-4 

2.409 

1.59(?), 

p apple 
Grn, y 


Qeocronite 

Qerhardite 

SPbSSbzSj 

3Cu(0H)2Cu(N03)2 

p 

2-3 

2 

6.3-6.5 

3.43 


lead Gr 

292 

293 

R 

1.713 

emerald 

Grn 

drGr 

Germanite 

5 Cu 2 S- 12 (Cu,Fe)S- 

3-4 

4.46-4.59 

294 



GersdofRte 

A 82 S 3 - 2 GeS 2 

NiSzNiASz 


5.5 

5.6-6.2 


silver NAT 

295 



Steel Gr 

296 

Gibbsite 

AIi03-3Hj0 

M 

2.5- 

3.5 

2.3-2.4 

1.566 

W^r.Brn, 

297 

298 

Qismondite 

Qlauberite 

fCa,K2)Al2Si208-4H20 

CaS04Na2S04 

M 

M 

4.5 

2.5-3 

2.265 

2.7-2.8 

1.539 

1.535 

— fW,r,gr 
pV.Gr, 
brick R 

299 

Glaucodot 

(Fe,Co)S 2 *(Fe,Co)A 82 

p 

5 

5.9-6.0 


gr tin W 




300 

Glauconite 

Silicate AI,Ca,Fe,K,Mo 
+ H 2 O 

M 

2 

2 . 2 - 2.8 

1.628 

dull Grn 

301 

Gmelinite 

(Ca,Na2)0Al203- 

H 

4.5 

2 - 2.1 

1.465 to 

yW,grnW, 

SSiOz-GHzO 




1.481<o 

rW,R 

302 

Qoethite 

FezOa* H 2 O 

R 

5-5.5 

4.28 

2.39 

y,r,blkBr 

303 

Gold 

Au 

C 

2.5-3 

15.6- 

0.366ns<7 

gold 




19.33 



304 

Qorceixite 

2Ba0‘3Al203 2p205- 
7 H 2 O 

ZnS04-7H20 

Micro. 

6 

3.1 

1.6253W 

BrW 

305 

Qoslariie 

R 

2 

1.75-2 

1.480 

W.r.y 

306 

Graphite 

C 

H 

1-2 

2-2.3 


iron BIk 

307 

Greenalite 

2 H| 0 - 3 Fe 0 - 4 Si 02 

C 


2.85-3.15 


Grn 

308 

Greenockite 

H 

3-3.5 

4.5-5.0 ; 

i506<o; 

honey to 







2.688 

orange Y 

309 

Quanovulite 

3(S04)j.(K,NH4)3H. 

4H20? 


2 

2.3-2.6 


— ,W 

310 

Quarinite 

(Na 2 ,Ca)(Si,Zr )03 + F 

Tri. 

5.5 

3.31 

1.716± 

Y,Br 







0.003 

311 

Quitermannite 

SPbSAszSa? 


3 

5.94 


bIGr 

312 

Gummite (Ra) 

Alteration product of 

Am.’? 

2.5 

3.9-4.2 

i.6l77 

rY.oR, 


uraninite. Composi- 
tion? 




r 6 r 



313 

Gypsum 

1 

CaS 04 - 2 H 20 

M 

1.5-2 

2.32 

1.523 

W,Gr,y,Bl 

314 

Hackmanite 

A sodalite containing 

C 

5 

3.32-3.33 


Vto Gr 



about 6 % of the mole- 
cule 3 NaAISj 04 Na 2 S 






315 

Hagatalite 

A silicate of zirconium 

Tot. 

7.5 

4.4 




and rare earths 




316 

Haidingerite 

HCaAs04H20 

R 

2-2.5 

2.85 

1.602 

W 

317 

Hainite 

Tantalo-silicate, titan- 

Tri. 

6 

3.2 

1.7± 

Y, — 



ate of Zr, Ca, Na 




318 

Halite 

NaCi 

C 

2.5 

2 . 1 - 2.6 

1.5442)7 

— , W, 

319 

Haliite 

See vermiculites 

M 

2-2.5 



If:?’ 

yBr to Br 
Grn, BIk 
W,gr.orn, 
y, bl, r 
y 

QrW 

320 

Halfoysite 

AfzOa^SiOz-HzO 

'? 

1-2 

2 . 0 - 2.20 

1.47-1.5217 

321 

322 

Halotrichite 

Hambergite 

Al203*Fe0*4S03* 

24 H 2 O 

Be 2 ( 0 H)B 03 

M 

R 

2 

7.5 

1.9 

2.347 

1.49 

1.588 

323 

Hanksite 

9Na2S04-2Na2C03KCI 

H 

3-3.5 

2.56 

1.481ai 

W 


OttoJcronita 292 
Qeysftrite 498 v 
QN«on}te 796 
0}«montfine 297 
GliMrita: (K, Na) 2 S 04 


Q I assy feldspar 606 
Glauber salt 459 
Qiaucophane 34 
Qothite 302 
Qraebite 797 


Qrahamite 798 
Qrammatite 36 v 
Graphic tellurium 663 
Gray copper 687 



MINERALS 


171 


No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

291 


if. 

dec. HCI 

292 

M 

ef. 

s.h. HCI 

293 

M 

2 

8. dil. a. 

294 

M 



295 

M 

f. dec. 

h. HNOa 

296 

V 

If. 

s. cone. 




H2SO4 

297 

y, PI 

3 

gel. HCI 

298 


1.5 

8. HCI 

299 


f. 


300 


ef. 




may dec. HCI 

301 

V 

2.5-3 

dec. HCI 

302 

sA 

if. 

8. HCI 

303 

M 

1100®C 

s.aq.reg. 

304 






M, 0, 

if. 

if. 

S. H2O 

1. 

307 

E 



308 

A-R 

sublimes s. HCI 

309 

Sk 

dec. 

8. H2O 

310 

A-R 

3(?) 

gel. HCI 

311 

312 

M 

Q 

if. 

s.a. 

313 

PI, sV. 

2.5.3 

8. HCI 

314 

Sn 



315 

316 

V,PI 

2.5 

8. HNO4 

317 


4± 

dec. HCI 

318 


ef. 

8. H2O 

319 

PI, V 

(802®C) 

if 

320 

PI, W, 

if. 

1. 

321 

D 

Sk 

4.5-5 

8. H2O 

322 

V 

if. 

8. only HF 

323 

V 

1.5 

8. H2O 


Qreen vitriol 436 
Qreenovite 638 v ( + Mn) 
Greenstone 33; 255 
GrossuJarite 283 


Special 

Properties 


decrepitates 


decrepitates 
pH 6, 7 


intumesces 
decrepitates; photo 
luminescent; pH 6 

thermoelectric 

pH 5 


intumesces 
streak: yellow 


0-3%Cer. 

dehydrates in air; 
diamagnetic 


as rounded granules 


when heated yields HzO 
and bitumen odor 

athermanous; (A) photo- 
luminescent; colored by 
Ra; pH 6 

photoluminescent 


decrepitates; diatherma- 
nous; X-ray luminescent; 
pH 6 

wide exfoliation with 
great increase in volume 
index varies with HzO; 

pH 6 
pH 3 

pH 7 

photo- and cathode- 
luminescent 


Quanajuatite: BizSes 
Quano; mostly CajCPOOa 
organic origin 
Quay scan ite 221 


Locality 


R. Pennsylvania; Spain; On- 
tario 

Sweden; Spain; Tuscany 
Jerome, Arizona; Katanga, 
Belgian Congo 
Tsumeb, South West Africa 

R. Ontario; Austria; Hessen- 
Nassau 

Unc. Urals; Norway: Brazil; 
Arkansas; Massachu- 
setts; Pennsylvania 
R. Italy; Bohemia; Westphalia 
Unc. Austria; Saxony; India; 
Spam; Chile; Arizona; 
California 

R. Norway; Chile; Ontario; 
Arizona ' 

Unc. In marine aediments 


Unc. Ireland; Seotland; Nova 
Scotia; fHew Jersey 
C. Crystals : Oornwall ; com- 

mon iron ore 

Unc. Africa; Australia; S. Amer- 
ica: Canada; Alaska; 
United States 
V.R. Brazil 

R. Schemnitz* Harz Mts.; 

France; Sweden; Mon- 
tana; Utah 

C. Siberia; Finland: Ceylon; 
Mexico; New York 
Mesabi district, Minnesota 
R. Scotland; New Jersey; 
Missouri; Arkansas; 
California 
V.R. Peru 

V.R. Mte. Somma, Italy 

R. SilvertorK Colorado 
R. Saxony; Katanga, Belgian 
Congo; N. Carolina 

A. Switzerland; Mexico; Ohio; 
Utah; Michigan; Cali- 
fornia 

Kola, Lapland; Bancrofti 
Canada 

R. Hagata, Japan 

V.R. Bohemia; Baden 

V.R. Found in the rock phonolite 

A. World-Wide; Strassfurt; 
crystd. : Sicily 


C. Common in clays 

R. Bavaria ; Italy ; Chile ; 

Mexico 

V.R. Langesundfiord, Norway; 
Madagascar 

R. Borax Lake, Death Valley, 
Calif. 


Qymnite, nickel 291 
Gypsite 313 (earthy) 
Hair salt 228 
Hamartite 70 



PROPERTIES OF 


No. 

Name 

324 

Hannayite 

325 

326 

Hardystonite 

Harmotome 

327 

Hatchettolite 

(Ra) 

328 

Hauerite 

329 

Hausmannite 

330 

Hauynite 

331 

Hedyphane 

332 

333 

Helidor 

Heliandite 

334 

Helvite 

335 

Hematite 

336 

Hemimorphite 

337 

Hercynite 

338 

339 

Herderite 

Hessite 

340 

Heuiandite 

341 

Hlelmite (Ra) 

342 

Hdgbomite 

343 

Homilite 

344 

Hopeite-a 

345 

Hubnerite 

346 

347 

348 

349 

Huntilite 

Hutchinsonite 

Hydromagne- 

site 

Hydrothorite 

(Ra) 

350 

351 

352 

lanthinite (Ra) 
Ice 

Idocrase 

353 

Ilmenite 

354 

Ilvaite 

355 

Iridium 


H4(NH4)2Mo(P04)i- 

8H20 

U(Nb,Ta)03H20 


MnSz 

MnjO^ 

3NaAISi04CaS04 

Ca variety of mimetite 
(5-15% CaO) 

Be3(AI,Fe)2(Si03)3 

Ca^AtjV,Er,FeOH)3 

3(Mn,Fe)BeSI04MnS 

FezOs 

2ZnOSi02H20 

F0OAI2O3 

Be(0H,F)CaP04 

AozTe 


(Ca, Naz) 0* AIzOs* 
eSiOz-SHzO 

Stanno-tantalate, (nio- 
bate) of Y. U,Fe, 

Ca, Mn,H 

Chiefly AIzOs-FezOz* 
MoO, TiOz 

(Ca,Fe)3(B0)2(SI04)2 

ZozPz Ob '4^120 

MnW04 


PbS(TI,Ag)2S-2A82S3 

3M^03Ma(0H)2* 

Hydrous silicate of Th, 
alteration of mackin- 
toshite 

2U0 z‘ 7H20 perhaps 
H2O 


FeOTiOz 


H2OCaO-4Fe0Fe203- 

4SIO2 

Ir(Fe,Pt) 


Crystal 

System 

Hard- 

ness 

Specific 

Gravity 

Refractive 

Index 

ColcRT 

Tri. 

soft 

1.9 

1.572 

W,y 

1 or M 
Tet. 

3-4 

3.4 

1.672« 

W 

M 

4.5 

2.44-2.50 

1.505 


1 ^ 

5 

4.8 

1.98i} 

yBr 

C 

4 

3.46 

2.69i,ii7 

BrBik 

Tet. 

5-5.5 

4.71-4.85 

2.46Lici> 

brBIk 

C 

5.5-6 

2.4-2.5 

1.49611? 

BLsky 
^1, Or, 
RY. Br 

M? 

4.5 

5.404 

1.948W 

YW 

H 

7.5-8 

2.8 


golden 

M 

5.5 

3.7 

1.65 

Br 

C 

6-6.5 

3.1-3.3 

1.73917 

honey Y, 
yBr, 
Grn,rBr 

H 

5.5-6.5 

4.9-5.3 

3.042Llca 

R.steel 
Ur, iron 
BIk 

R 

4.5-5 

3.4-3.5 

1.617 

W 

C 

7.5-8 

3.95 

I.8OO17 

BIk 

M 

5 

3 

1.612 

y, grnW 

C 

2.5-3 

8.3-8.5 

j 

lead or 
steel Or 

M 

3.5-4 

2.1 -2.2 

1.499 

W,R,Gr, 

Br 

R? 

5 

5.82 

2.30LiW 1 

1 

BIk 

H 

6.5 

3.81 

1 

1.8536) 

BIk 

j M 

i 

5.5 

3.38 

1.725 

BIk, bik 

Br 

R 

3.2 

3.03 

1.591 

grW 

i 



1.582 

M 

5-5.5 

7-7.5 

2.22 

brR 

Am. 

2. 5-3. 5 

7.5 


dGr, Bik 

R 

1.5-2 

4.6 

3.176nV ' 

scarlet R 

M 

3.5 

2.16 

1.530 

colorless 


1-2 


1.63817 

p,pk,bufF 

R 



1.90 

V.BIk 

H 

1.5’ 

6.918 

1.3096) 

— , w 

Tet. 

6.5 

3.35-3.45 

1.708 to 
1.720 

Br, Grn, 

V, pBI 

H 

5-6 

4.5-5.1 


iron Bik 

R 

5.5-6 

3.99-4.05 

1.91 

iron Bik, 
d.grBIk 

C 

6-7 

22.6-22.8 


silver W 


Hartito 799 

Hartlite: hydrous Sr, Al, sul- 
fato-phosphate 
Hatchettite 800 
Hauyine 330 
Hauyne 330 
Heavy spar 67 
Hebronite 283 


Hedenbergite 561 
Heliodor 332 
Heliotrope 145 v 
Hell fire stone 751 
Herkimer diamond 567 v 
Hessonite 283 

Hiddenite 656 v (emerald green) 
Highgate resin 780 v 


Hjelmite 341 
Hoegtveitite 19 
Hoelite 801 
Horn lead 518.1 
quicksilver 124 
silver 139 

stone 567 v (cryptocryst.) 
Hornblende 33 
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No. 

Luster 

1 Fusi- 
bility 

Solu- 

bility 

Si>ecia1 

Projierties 


Localily 

324 



Si. 8. HCI 


V.R. 

Victoria, Australia 

325 


6 

gel. HCI 

photoluminescent; violet 

V.R. 

Franklin, New Jersey 

326 

V 

3.5 

dec. HCI 

no intumescence; pH 1 1 

Unc. 

Gernrmny; Norway; Scot- 






land; N-bw York 


W 




V.R. 

Mitchell County, N. Caro- 
lina; Hasting County. 
Ontario 

328 

R 

3 

8 . HCI 

X-ray: structure simitar to 

R. 

Sicily; New Zealand; 





pyrite; paramagnetic 


Czechoslovakia 

329 

sM 

if. 

8. HCI 

X-ray : closely related to 

R. 

Harz Mts.; Sweden; Brazil; 





magnetite 


Arkansas 

330 

V-G 

4.5 

s. HCI 

Unc. 

Mte. Somma; Germany 

331 

R 



photoluminescent: bluish 

V.R. 

Vormlandi Sweden; Frank- 





gray 


lin, N. J. 

3.32 

V-R 

if. 


a gem stone 

V.R. 

South Weit Africa 

333 



8. HCI 

40% E 2 O 3 

V.R. 

Telemark, Norway 

334 

V, R 


8. HCI 

X-ray: similar to sodalite. 

R. 

Ilmen Mtsu; Saxony; 




pyroelectric, intumescos, 
pH 7 

streak : cherry red ; cathode- 


Norway; Virginia 

335 

M,_D, 

if. 

8. HCI 

R. 

Urals; Switzerland; Island 





luminescent; pH 6 


of Elba; Brazil 

336 



gel. a. 

decrepitates, strongly 

C. 

Siberia; Germany; England 
New Jersey; Nevada; 





pyroelectric; tribolumi- 






nescent; pH 6 , 7 


Montana; Colorado 

337 

V,D 



R. 

Bohemia; Saxony; New 






York 

338 

V 


s. a. 

thermophosphorescent 

V.R. 

Saxony; Bavaria; Maine 

339 

M 


8. HCI 

somewhat sectile; pH 6 

V.R. 

Altai Mts.; Roumania; 






Chile; California; 
Colorado 


340 

V, PI 

2-2.5 

dec. HCI 

pH 8 

Unc. 

Iceland; Scotland; Switzer- 
land; Harz Mts.; New 
Jersey 

Kopparberg, Sweden 

341 

M 

if. 

j. 

decrepitates; 1 - 6 % E 2 O 3 

V.R. 

342 



i. 


R. 

Lapland; Norway: micro- 







scopic from Virginia 

343 

W,V 


gel. HCI 

sometimes contains ceria 

R. 

Langesundfiord, Norway 




earths, 0 - 2 . 6 % 


344 

V 


s.a. 

New Jersey hopoite may 

R. 

Belgium; Germany; Rho- 
desia; Brit. Columbia; 





contain Ga 








Franklin, N. J. 

345 

sM 


dec. HCI 

decrepitates; pH 6 

Unc. 

Peru; Missouri; S. Dakota; 
Colorado 

Silver Islet, Lake Superior 

346 

M 




V.R. 

347 





R. 

Bmnental, Switzerland 

348 

V,Sk, 

if. 



R. 

San Benito County, Cali- 

349 

SPI, t 


s.h.a.. 

strongly radioactive 

V.R. 

fornia 

Wodgina, W. Australia 



flakes in HzO 



350 




streak: brown-violet 

V.R. 

Kasolo, Belgian Congo 

351 

V 

0 ®C 


diamagnetic 

A. 

Polar regions; glaciers 

352 

V, R 

3 

si. dec. HCI 

intumesces; pyroelectric; 

C. 

Vesuvius; Norway; Japan; 

353 




pH 9 , 10 


Maine; New York; Ar- 
kansas; New Jersey; 
California 


if. 

8 . HCI 

X-ray: similar to 

C. 

Norway; Ilmen Mts.; Urals 

354 




corundum; pH 6 


New York; Massachu- 
setts 

sM 

2.6 

gel. HCI 

conducts electricity 

C. 

Elba; Japan; Idaho 

355 

M 

2300^0 (?) 


V.R. 

Urals; Brazil; Burma; 




s.aq.reg. 



northern California 


Horse flesh ore 98 
Huantajayite: (Na, Aq)CI 
Huebnorite 345 

var. melilite 

Humboldtine 773 

Mq silicate (+F) 
Hyacinth 768 (color phase) 


Hyalite 498 v 
Hyalophane 252 
Hyblite: alteration product of 
684 

Hydrogiliite 296 
Hydronematite, cf. turgite 
Hydronepheline (hydroneph- 
elite): HNazAlsSbOia-ShbO 


Hydrophane 498 (var. opal 
Hydrous silica 498 
Hypersthene 562 
Ice stone 185 
Iceland spar 120 
Illite; clay group name 
Impsonite 777 v 
Indicotite 696 (blue color' 
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PROPERTIES OP 




Composition 

Crystfi^ 

Hard- 

Specific 

Refractive 

Color 

No. 

Name 

System 

I1C»88 

Gravity 

Index 

356 

Iridosmine 

Ir08(Pt,Rh,Ru, etc.) 

Fe 

H 

6-7 

4.5 

19.3- 21.2 

7.3- 7.8 


tin W to 
steel Qr 
steel Qr, 

357 

Iron 

1/ 


iron BIfc 
Bik 

Niobate, tantalate, U, 

5-6 

6.2-6.4 

358 

Ishikawaite 




(Ra) 

Fe", rare earths 

2 PbS* 06283 

M 

2-3 

5.5-6 


steel Qr, 

359 

Jamesonite 


d lead dr 

360 

Jeffersite 

lOfMg, Fe)0-4(AI, Fe)j 
O3-10SiOj-7HiO 

H? 

1.5 

2.30 

1.560 

y, br 


Joaquinite 

Titano-silicate of Ca, Fe 

p 




honey Y 

361 





362 

Johannite (Ra) 

{Cu,Fe,Naz) 0 U 03 - 

S03-4HzO 

Tri. 

2 

>3.3 

1.595 

grnY, 
canary Y, 
Grn 

363 

Johnstrupite 

Na20-3CaOCotF,OH)3- 

M 

4 

3.29 

1.666 

brQrn 

(Ti,Zr)02-5SI02 ? 






364 

Julienita 

Hydrated cobalt nitrate? 
KClMgSOrSHzO 

Tet. 


1.594 

1.556a> 

Bi 

365 

Kainite 

M 

3 

2.1 

1.505 

d flesh 
R 

366 

Kalinite 

K2S04Al2(S04)3-24H20 

M 

2-2.5 

1.76 

1.456i? 

coiorl. 

367 

368 

369 

Kaikowskite 

Kaolin 

(a) Anauxite 

(Fe,Ce) 203 - 4 (Ti,Si )02 

Term now restricted to 
white or china clays 
Al 203 - 2 ±SI 02 ' 2 H 26 


3-4 

4.01 

>1.77i, 

Bik,Br 

M? 

2.5 

2.524 

1.565- 

1.561a 

W 

370 

(b) Dickfte 

Al 203 - 2 Si 02 - 2 H 20 

M 

2.5 

2.62 

1.562- 

W 





1.560a 


371 

(c) Kaotinite 

Al 203 - 2 ±Si 02 - 2 H 20 

M? 

2.5 

2.59 

1.565- 

W,yW, 





1.561a 

pale Qreen 

372 

(d) Nacrite 

A( 203 - 2 Si 02 - 2 H 20 

M 

2.5 

2.5 

1.562 

W 






1.557a 


373 

Kasolite (Ra) 

PbOUOsSi02H20 

M 

4-5 

1 5.96 

1.91 

Y,Br 

374 

Kermesite 

28628386203 

Na 2 8407-4 H 2 O 

MgS 04 ‘ H 20 

Ror M 

1-1.5 

4.5-4.6 

2.75ti 

cherry R 

375 

Kernite 

M 

2.5 

1.91 

1.472 

W, color!. 

376 

Kieserite 

M 

3.5 

2. 5-2.6 

1.533 

W,or, Y 

377 

Kischtimite 

Fluo-carbonate of Ce 


4.5 

4.78 


yBr 

metals near parisite 



378 

Knopite 

Near perovskite, plus 

C 

5.5 

4.2 

2.30v 

Bik 



06203, FeO 





379 

Kochelite (Ra) 

Niobate of Y,Zr,Th, 

Tet.? 

3.5 

3.74 


Br, Y 


Fe, Si 02, Ca, H 2 O, etc. 




380 

Koibeckite 

Be phosphate or silico* 

M? 

3.5-4 

2.39 


BI,BIQr 

381 

Koppite 

phosphate 



Ca 2 Ta 207 + Ce, Na, Fe, 

C 

5.5 

4.5 

2.1 5i7 

Br 

382 

Kyanite 

F, etc. 

Al203‘Si02 

Tri. 

5-7 

3.6-3.7 

1.722 

BI,W,Qr, 







dm, Bik 

383 

Laavenite 

Complex zirconium sili- 

M 

6 

3.5-3.6 

1.750 

Y, Br 

384 

Lanarkite 

cate with Mn, Ca, 
etc., F, Ti, Ta, etc. 
Pb20(S04) 

M 

2-2.5 




6.4-6.8 

1.99 

BrnW,pY, 

385 

Langite 

4Cu0S03-4H20 

R 

2.5-3 

3.49 

1.760 

Qr 

BKgrnBi 

386 

Lanthanite 

(UDy Ce) 2 (C 03 ) 3 - 

8 H 2 O 

PbZnSi 04 

R 

3 

2.6.2.7 

1.587 

grW,Pk,y 

387 

Larsenite 

R 

3 

5.90 

1.95 

-,W 


lolite 179 
Iron pyrites 546 
stone 404; 625 (olayey) 
titanic 363 
laerine 353 


Ising giass: erroneously used 
for mica; organic and not 
mineral 

Jade 30 or 36; or 563 
Jadeite 563 


Jasper 567 
Jet 787 

Kalaite 706 ( +Cu, Fe) 
Kampyiite 457 
Kaoiinlte 371 
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No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

356 



i.aq.reg. 

367 


1530®C 8 . HCI 

358 




359 


ef. 

s.h.HCl 

360 


f. 

dec. HCI 

361 




362 


if. 

s.a., 8 . H 2 O 

363 

V, R, 

G 


8 . HCI 

364 

365 

V 

1.5-2 

8 . H 2 O 

366 

V 

1 

8 . H 2 O 

367 

sM 



368 




369 


If. 

8 l. dec. HCI 

370 

0 . 

If. 

si. dec. HCI 

372 

PI 

if. 


373 

R. Q 

ef. 

get. 8 . a. 

374 

375 

376 

c 

CO 

<>> 

1: vol. 517'‘C ... 
3 s.h. H 2 O 

2-3 8 . H 2 O 

377 

G. V 



378 

M 


8 . HF 

379 

dQ 



380 

V, PI 


8 l. 8 .a. 

381 

sA-V 

If. 

dec. H 2 S 04 

382 

V, PI 

if. 

i. 

383 


f. 

8 l. 8 . HCI 

384 

385 

386 

PI,Q 

D, PI 

2 si. 8 . dil. a. 

977‘»C 

3.5 8 . HCI 

if. 8 . a. 




8 . HNO 3 


Katangite 164 (colloidal phaae) 
Kentamithaonite: not a min- 
eral : miner's term for V bear- 
ing aandatone of Colorado 
and Utah 


Special 

Properties 

slightly malleable 


decrepitates; photoelectric 


exfoliates on heating with 
great change in volume; 
pH 8, 9 


13.5%Cer -I.I^Yttr.; 
3 . 656 Th 02 “l"Zr 02 ; no 
C( or NO 3 as first reported 


streak: red>brown; may 
be identical with arizon- 
ite or pseudobrookite 

pH 6 , 6 , 7 

X-ray : pattern as 
kaoiinite 

intumescos; X-ray: 
distinct pattern ; pH 6 

does not intumesce; X-ray: 
distinct pattern; pH 5, 6 , 7 

X-ray: distinct pattern; 
exfoliates 


intumesces; pH 10 
decrepitates, pH 6 

74.2%Co 

4-7%Co 

17.22%Y.;1.33%Th02 


4-10% Co 

above 1 20Q°C changes to a 
mixture of mullite and 
silica; pH 6 


photoiuminescent 


54.9%Cer.;pH6 

photoiuminescent; pale 
violet; pH 8 

Kidney ore ^ 6 ' 

Kiscellite 802 

Kunzite 565 (lilao, gem quality) 
Kupfernickei 480 
Labradorite 253 


Locality 

V.R. Colombia; Urals; N. S. 

Wales; California; Oregon 
V.R. W. Greenland: Germany; 

Ontario; in meteorites 
V.R. Ishikawa, Japan 

Unc. Czechoslovakia; England; 
Tasmania; Arkansas; 

S. Dakota 

C. Montana; Virginia 


R. Associated with benitoite; 
Catiforpia 

V.R. Bohemia; Gilpin County, 
Colorado 

V.R. Langesundfiord, Norway 


V.R. Katanga, Belgian Congo 
R. Galicia; ^assfurt; northern 
Germaily 

Unc. Lipari Island; Vesuvius; 
Germany; S. America; 
Nevada; Maryland 
V.R. Minas Geraes, Brazil 


A. In kaolins: New York; 

New Jersey; Bilin, 
Bohemia; France 

R. Anglesey, England; Chihua- 
hua, Mexico; Peru; Ar- 
kansas; Oklahoma; Iowa 
C. In kaolins: Cornwall, Eng- 
land; N. Carolina; 

S. Carolina; Arizona 
R. Brand, Saxony; Colorado 

V.R. Kasalo, Katanga, Belgian 
Congo 

R. Canada, France, Saxony 
V.R. Korn Co., Calif. 

A. Germany ; Poland ; Austria; 
India' 

V.R. Kyshtymsk, Urals 

V.R. Ain 5, Sweden; Brit. 
Columbia ? 

V.R. Kochelweise, Silesia 

V.R. Niederpdbel, Saxony 

V.R. Schelingen, Baden 

C. Urals; France; Massachu- 
setts; Connecticut; 

N. Carolina 

V.R. LAven, Norway; Brazil; 

French Guinea; Azores 

V.R. Lanark, Scotland: Harz 
Mts.; Austria; France 
V.R. Cornwall; Slovakia 
V.R. Sweden; Now York; 
Pennsylvania 

V.R. Franklin Furnace, N. J. 


Lake George diamond 567 v 
Lambertite 718 
Lampadite: wad (q.v.) with ^ 
18%Cu and Co oxides 
Upis lazuli 393 
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PROPERTIES OF 




Composition 

Crystal 

Hard 

Specific 

Refractive 

Color 

No. 

Name 

System 

noss 

Gravity 

Index 

388 

Laumontite 

(Ca, Na 2 )Al 2 Si 40 i 2 * 
4 H 2 O 

RuS 2 with Os 

Complex zirconium 

M 

3-4 

2.2-2.4 

1.524 

W,y,orR 

389 

390 

Laurite 

Lavenite 

Q 

7.5 

6 

7 


iron BIk 

M 

3.5-3.6 

1.750 

Y,Br 



silicate with Mn, Ca, 






391 

392 

393 

Lawson ite 

Lazui ite 

Lazurite 

etc., f, TL Ta, etc. 
H4CaAl2Si20io 
(Fe, Mg)Al 2 ( 0 H) 2 p 20 a 
±Ca 

3NaAISi04Na2S 

R 

M 

C 

7-8 

6-6 

5-5.5 

3.1 

3.1 

2.4-2.5 

1.674 

1.634 

I. 5 OO 1 J 

pBI, grBI 
azure Bt, 
p grn Bl 
berlin Bl, 
azure Bl 

394 

Lead 

Pb 

C 

1.5 

11.4 

2.01 Na 

lead Gr 

395 

Leadhillite 

Pb(0H)2PbS04- 

2 PbC 03 

M 

2.5 

6.2-6.4 

2.00 

W,Y,Grn, 

Gr 

396 

Lecontite 

(Na,NH 4 ,K) 2 S 04 * 2 H 20 

R 

2-2.5 

1.63 

1.452 

colorless 

397 

Lessingite 

Silicate Ca, rare earths 


4.5 

4.7 

1.7857 

Grn-R Y 

398 

Leucite 

KAI(Si03)2 

C at 
600°C 

5.5-6 

2.45-2.50 

1.508 

W,Gr 

399 

Leucophanite 

(Ca,Na) 2 B 6 Si 2 ( 0 , 0 H, 

R 

3-4 

2.96 

1.595 

grn Y 

400 

Leucosphenite 

Na4Ba(TiO)2(Si20s)5 

M 

6.5 

3.0 

1.661 

W 

401 

Levynite 

Ca0Al203-3Si02*5H20 

H 

4-4.5 

2 . 1 - 2.2 

1 . 4960 ; 

W,gr,r,y 

402 

Lewisite 

5Ca0-2Ti02*3Sb205 

C 

5.5 

4.9 

2.2 ± 

Y,Br 






O.OI77 


403 

Libethenite 

4 CUOP 2 O 5 H 2 O 

R 

4 

3,6-3.8 

1.745 

olive Grn 

404 

Limonite 

Mixture of goethite and 


5-5.5 

3.6-4.0 





hematite, ± larosite 






405 

Linarite 

2 CuO- 5 Pb 0 - 3 SO 3 CO 2 - 

M 

2.5 

5.3-5.5 

1.838 

dBI 



3 H 2 O 






406 

Linnaeite 

CoS-CoaSa 

C 

5.5 

4.8-5.0 


p steel Gr, 








copper R 

407 

Lithiophilite 

LiMnP 04 

R 

4.5-5 

3.42-3.56 

1.679 

pPk, 
liver Br 

408 

Litho marge 
Ldllingite 

Compact kaolin 

F 0 A 82 





409 

R 

5-i5 

6.a-7".4 


silver W, 








steel Gr 

410 

Loparite 

(Na.Co,Ca) 2 (Ti,IMb) 206 ? 
Tl 2 S*AS 2 S 3 

C? 

5.5 

2.77 


Bik 

411 

Lorandite 

M 

2-2.5 

5.53 

>2.72li 

cochineal 

412 

LoransKite 

Tantalato of Y,Ce,Zr, 

R 

6 

3.8-4 . 8 


Blk,Br,Y 

413 

Lorenzenite 

Na 2 (Vi 0 ) 2 Si 207 plus 

R 

6 

3.4 

1.76-2.01 



considerable Zr 02 





414 

Loweite 

2MQS04'2Na2S04-5H20 

Tet. 

3.5 

2.4 

1.490w 

pY 

415 

Ludwigite 

3Mg0-B203*Fe0'Fe203 

R 

5 

4.1 

1.85 

bIkGr, Bik 

416 

417 

418 

Lyndochite 

Mackintoshite 
^ (Ra) 
Magnesite 

a Ca-Th euxenite, 

U a minor constituent 

R 

6.5 

4.909 

Bik 


3Th02-3SI02U02' 

3HiO? 

MgC 03 

Tet. 

H 

5.5 

3.5- 

5.4 

3-3.1 

1.7777 

1.717w 

Bik 

W,y,Br, 

419 

Magnetite 

FeO*F 02 O 3 

C 1 

4.5 

5.5-6.5 

5.16-5.18 

2.42Nai7 

gr\A/ 
iron Bik 

420 

Maitlandite 

2 (Pb, Ca) 0 - 3 Th 02 - 

Am. 

4? 

4.31-4.45 


Bik 

421 

„(p») 

4U0r8SI02-23H20 



Malachite 

CuC03‘Cu(0H)2 

M 

3.5-4 

3.9-4.03 

1.875 

bright Grn 


Lausenite 590 
Lavenite 383 
Lead glance 279 
teenhardite 388 (~HiO) 
Lepidofite 448 


Lepidomelane 449 
Liebigite 723 
Lleverite 354 

Light red silver ore, cf. proustite 
Lignite 788 


Lime tungstate 609 
uranite 61 
Linneite 406 
Ltthia mica 448 
Liver ore I'Se 



minerals 


m 


No. 

Luster 

Fiisl- Solu- 

biSty biKty 

Special 

Properties 

388 

V,PI 

2.5-3 gel. HCI 

swells up 

389 

M 

if. i. 

decrepitates; streak gray 

390 

V 

f. si. 8 . HCI 

391 

V-G 

4 i. 


392 

V 

if. i. 


393 

V 

3 s. HCI 

intumesces; Chile var. 
thermophosphorescent 
beetle-green 

394 

M 

1 Si. 8 . HNO 3 

malleable 

395 

Q,A 

1.5 8 . HNO 3 

rather sectile; photo-, 
cathode- and (R)- 
lummescent 

396 

V 

1 e. H 2 O 


397 

V 

if. dec. HCI 

22.48%C6203; 36.65% 

(Dy, La )203 

398 

V 

pH 10 

399 

400 

V-Q 

6 8 . HF 

6.5 dec. HF 

intumesces; thermo- 
luminescent 

401 

402 

V 

2-2.5 gel. a. 

ef. i. 

intumesces 

403 

404 

Q-R 

2-2.5 8 . HNO 3 

if. 8 . HCI 


405 

V,A 

1.5 81.8. HNO 3 

1 photoluminescent 

406 

M 

f. 8 . HNO 3 

X-ray : structure practically 
identical in linnaeite, 
polydymite, sychnody- 
mite 

sometimes decrepitates; 
pH 8 

407 

408 

V,R 

1.5 8 . HCI 

409 

M 

if!* ’ 8 .'HN 03 


410 



streak : red-brown 

411 

sM-A 

i ’ 's. HNO 3 


412 

413 

M 

ef. i. HCI 

10%Yttr.;3%Cer. 

414 

V 

1 8 , HzO 

4 8 . HCI 


415 

416 

V, Sk 

A 

pH 8 

417 


if. V. sl. 8. a. 

45.3%Th02;1.9%E203 

418 

V,Sk, 

0 

if. 8 . h. HCI 

photoluminescent; 
pH 10 , 11 

419 

M, 8 M 

6 8. HCI 

magnetic; sometimes polar, 
e. g., lodestone 

420 




421 

NX' 

2 8. a. 

streak: green; pH 7 


Locality 


Unc. Italy; Scotland; India; New 
Jersey; Michigan; Nova 
Scotia 

V.R. Placers, Oregon 
V.R. L&ven, Norway; Brazil; 

French Guinea; Azores 

R. California; Italy; France 
R. Austria; Madagascar; 

N. Carolina; Georgia 
Unc. Ovalie, Chile; Persia; 
Turkestan; Kokcha 

V.R. Sweden; Urals; Mexico; 

New Jersey; Idaho 
R. Scotland; England; Mis- 
souri; Arizona; Utah 

V.R. From bat guano, Las 
Ptedraa, Honduras 
V.R. Stream pibhles, near 
Kychtyin, Urals 
Unc. Vesuv^iusi Mte. Somma; 

Wyomlllg; Hawaii 
V.R. Langesuntfriord, Norway 

V.R. Narsarsuk, Greenland 
R. Ireland; Greenland; 
Colorado 

V.R. Mines Geraes, Brazil 

R. Urals; Slovakia; Cornwall; 

Chile; Arizona 
A. World-wide 

R. Urals; Siberia; Spain; Scot- 
land; Chile; Utah; 
California 

R. Westphalia; Katanga; 
Sweden; Maryland; 
Missouri 

R. Branchville. Connecticut; 
Maine; California 

R. Ldlling, Austria; Harz 

Mts.; Maine; New York; 
Coloritdo 

V.R. Kola, Russia 
V.R. Macedonia; Rambler Mine, 
Wyoming 

V.R. Impiiaks, Finland 

V.R. Narsarsuk, Greenland 

R. Salzburg, Austria 
R. Roumania; Montana; Utah 
V.R, Lyndoch Township, On- 
tario, Canada 
V.R. Llano, Texas 

Unc. Greece; Austria; Norway; 

California; Nevada 
A. Widespread ; Sweden ; Nor- 
way; New York; Pennsyl- 
vania; Arkansas 
V.R. Wodgina, W. Australia 

C. Urals; Katanga; Bis bee, | 
Arizona 


Livingstonite 648 (+14% Hg) 
Lodestone 419 (natural magnet) 

Loewite4l4 

Lovenite: (Ca, Na*, Zr)0-SiOa 


Ludlamlte: 2 Fe 3 (P 04 ) 2 - 
Fe(0H)2*8H20 
Lvdian stone 567 v (black) 
Maconite: var. vermteulite 
(q.v.) 


Magnesia alum 520 
Magnesium mica 452 
Magnetic iron ore 419 
pyrites 566 
Maiacoiite 559 





PROPERTIES OF 


422 Malaoon 

423 Manandonite 

424 Manganite 

425 Manganosite 


Composition 

Altered zircon with rare 
earths, Ca, Fe, H 2 O 

H24U4All4B4Si60sS 

MniOs'HzO 


426 Manganotanta- MnO'Ta 205 

iite 

427 Marcaaite FeS 2 


428 Margarite H2CaAl4Si20i2 


Crystal 

System 

Hard- 

ness 

Specific 

Gravity 

Refractive 

Index 

Color 

"ret. 

6 

3.9-4.1 

1.826i| 

— , br 

R? 


2.89 

1.6± 

W,— 

R 

4’*’ 

4.2-4.4 

2.24L1 

steel Qr, 
iron BIk 

C 

5-6 

5.18 

2 . 1 617 

emerald 

Qrn 

R 

6-6.5 

7.3 

2.29 

BIk 


4.85-4.9 

2.99-3.08 1.643 


pale 

bronze 

Y 

Qrn, Plc,Y 


429 Martite 


430 Mascagnite 


(NH4)2S04 


431 Maauvite (Ra) Hydrous Pb uranate 

432 Matlockite PbFCI 


432 Matlockite 

433 Mauzetiite 

434 Medjidite 

(Ra) 

435 Melanocerite 

436 Melanterite 

437 Meliphanite 

438 Melonite 


Titano-antimonate Pb, 
Ca 

CaS^04- ^^02)804- 

Complex silicate Ca, Ce, 
La.Dy,Y,Ta,B,etc, 
F6S04*7H20 


NaF*2CaC*2Be0-3Si02 Tet. 


2-3 7.21 

6-6.5 5-1 1 


5-5.5 3.0 
1-1.5 7.3 


1.89-1.9 1.478 

3.0 1.612« 


dBr 

d amber 

Br,Blk 

Qrn,W,y 


Mendelyeevite 

(Ra) 

Mendipite 

Mercury 


Ca urano-titano-niobate C 4.5 

2PbOPbCl2 R 2.5-; 

Hg H, 


4.76 

7-7.2 2.27 


Metatorbernite 

(Ra) 

Metazeunerite 

(Ra) 

Miargyrite 


Mica 

U) Biotite 


(b) Lepidolite 


(c) Lepidome- 
lane 


Na20Al203-3Si02- M 5 

2 H 2 O 

Cu(U02)2p208’8H20 Tet.? 2.5 


Cu(U02)2A8208- 

8(?)H20 

Ag2S’Sb2S3 


Tet.? 2-2.5 


H 2 K(M^,Fe) 3 (AI,Fe) M 2.5-3 

(HO,F)2KUAl2Si30io M 2.5-4 


Near biotite plus large M 3 
amount of ferric iron 


(d) Muscovite H 2 KAl 3 (Si 04)3 


M 2-2.25 


(e) Paragonite 

(f) Phlogopite 


H2NaAl3(Si04)3 
HaKMgsAI (8104)3 


2.29 1.505 


3.67 1.619- emerald 

1 .650w or grass 
Qrn 

3.28 1.585a> Qrn 

5.1-5.3 >2.72u ironBIk, 

steel Qr 


2.7-3.1 1.574 


2.8-3.3 1.598 rose,V,Gr, 


Qrn.V 

1.638 BIk, Br 


2.76-3 1.590 — ,Qr,Br. 

p6rn,Y,V 

2.78- 2.9 1.60 y,arn,gr 

2.78- 2.85 1.606 yBr,brR, 


Maltha 780 v 
Manganblende 8 
Manganese spar 564 
Manganostilbite: MnS 
(•fAsaS) and SbaSi) 


Manjak 796 v 

Martinsite: decompn. product 
of austenite formed below 
and at about 400®F; above 


400‘*F decompd. to ferrite and 
cementite; occurs in steel 
Masonite 159 v 
Maxite 395 v 
Meerschaum 618 
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T».44k.. Solu- 

No. Luiter [jj^y bility 


422 V, sV 

423 PI ef. dec, H 2 SO 4 

424 sM if. 8 . HCI 

425 V if. 8.a. 


Special 

Properties 


2.6-3.45gHf 


426 sM if. 

427 M 2.J 


2.6-3 I. HCI 
8. cone. HNO3 


428 PI, V 6 8 l. dec. HCI 

429 sM 


431 





V 

1 

8 . H 2 O 

A, PI 

.... 

8 .h. HNO 3 

V-Q 

f. 

I. 



s.a. 

Q, V 

if. 

dec. HCI 

V, D 

1 

S. H 2 O 

V 

f. 

I. 

M 

f. 

8 . HNO 3 

Pl-A 

1 

8 . HNO 3 

M 

voi. 

s. HNOs 

V 

ef. 

gel. HCI 


2.5 

8 . HNO 3 

A, M 

1 

dec. HNO 4 

V, Pli 
Sp 

6 " 

dec. H 2 SO 4 

PI 

2.5 

v.sl.s. HCI 

V,PI 

4,5-5 

gel. 

V, PI 

5.7 

i. 

PI 

6 

i. HCI 

PI,sM 

5 

dec. H 2 SO 4 


becomes black on exposure; 
photoluminescent, pale 
violet 
pH 6 

dec. in air (?) ; diamagnetic 
pH 8 , 9 

Not or feebly magnetic 


as scales 
decrepitates 


489gCer.; 9.29gYttr.; 2 . 0 % 
ThOa+ZrOz 
from dec. of pyrite, 

marcasite in air; pH 2 , 3 
intumesces 


23.5% UjOa 

decrepitates 

crysts. at — 40®C.; X-ray: 
shows rhombohedrai 
structure 

X-ray : shows it to be 
intermediate, natrolite— 
scolecite 

easily forjned by dehydrn. 
of torbinite at 60®-65®C. 


streak; cherry-red; 
photoelectric 


pH 8 , 9 

Intumesces; pH 8 , 9 


pH 10, 11 


55* aconite 675 
jjalanite 282 v 

Melanosiderlte: FeiOi-nHiO 
(+M%siOi) 


Melilite: orthosilicate of Na, 
Ca, Al. et al. 

Melinopnane 437 
Mellite 774 
Mensccanite 353 


Locality 


V.R. HItterd, Norway; Haute 
Loire, France; United 
States 

V.R. Madagascar 

Unc. Harz Mts.; Cornwall; 

Michigan; Sweden 
V.R. Sweden; Franklin, N. J. 


R. Western Australia 

C. Bohemia; Saxony; France; 
Missouri; Illinois; Iowa; 
Mexico 

Unc. Ural Mts.; Greece; Massa- 
chusetts) Pennsylvania; 
N. Carolina 

R. Saxony; Fnince; Mexico; 
Brazil; Wew York; 
Michigan; Utah 
V.R. Near voicai|oes: Etna, 

Vesuviu£ islands off Peru 
V.R. Katanga, Africa 
V.R. Matlock, England; Greece; 
Chile 

V.R. Jacobsberg, Sweden 
V.R. Turkey 

V.R. KjeO Islands, Norway 

C. Harz Mts.; Sweden; 
California 

V.R. Langesundfiord, Norway 
V.R. Mag noli a, Colo.; N. S. Wales; 
Melons Mine, 

California 

V.R. Studianka, Transbaikalia 

V.R. Mendip Hills, England; 

Brilon, Westphalia 
R, Idria, Italy; Mexico; with 
cinnabar 

Unc. Scotland; Ireland; Pennsyl- 
vania; Colorado; Nova 
Scotia 

R. Cornwall r Spain 


R. Schneeberg, Saxony; 
Cornwall 

R. Freiberg; Roumania; Idaho; 
Chile; Bolivia; Mexico; 
California 

A. Vesuvius; Norway; New 
York; N. Carolina; 
Colorado 

Unc. Urals; Saxosy; Maine; 

Madagascar; California; 
Nevada 

C. Sweden; Norway; Ireland; 
Maryland; Maine; Con- 
necticut 

A. Most common mica; Switz- 
erland; Pennsylvania; 
Virginia 

Unc. Switzerland ; Saxony: Italy 
C. Ceylon; Italy; New York; 
Ontario 


, Mendozite: NaAi(S 04 ) 2 * 12 H 20 
Menilite 498 (reniform opal) 
Metaautunite: artificially made 
by dehydrating 61 
Microcilne 254 





PROPEBTIES fW 


No. Nwa« Composition 

453 <o> Zlnnwalditp Lithiumriron mica 

454 Microlite (Ra?) <Na, Ca)2Ta206(0, OH, 

F) plus Nb, rare earths 


455 Mllarite 

456 MiJterite 

457 Minii«tlts 

456 Minium 

456 MirabMMe 

460 Moissanlte 

461 Molenprasflt* 

462 Molybdenlite 

463 MonazAte 

464 MontioeHite 

465 Montmorillo- 

nite 

466 Mosandrite 

467 Mossite 

468 Muromontite 

469 Nadorite 

470 Na6git« (Aa) 

471 Nagatelite 

472 Magyagite 

473 Narsarsukito 

474 Natrolite 


4?5 Natron 

476 Naumannite 

477 Neotantaiito 

478 Nepheline 


470 BdsptiMifte 

480 Niccoiite 

481 Nlooiayite (F 

482 NHfor 

483 Mitratite 

484 Nitrobarite 

485 Nitrooaloite 



K2O-tCsO.4Be0Al20j' H 

24Si02H20 

NI6 H 


3Pb3As£08PbCl2 H 

Pb 304 Cr 

N^SOU-IOHzO M 

TKanO'^atificatd Ca,Na^AI M 

IVI 0 S 2 H 

Eaeentjally (Ce,LA,Oy) M 

PO 4 

MgCa$404 R 

(Mg,Ca)0Al203*5SI02- .. 

nHaO n*5-7 
Similar to johnstrupite M 

(Fe,Mn)I(Nb,Ta) 03 l 2 To 

var. allanite, rich in M 

yttria earths. Be 
PbSb204 PbCJ2 R 

Zircon with Y, Nb, Ta, Te 

U, Th oxides 

Silicate, phosphate, Al, M 

Ca, Fe, rare earths 
lOPbS^SbaSs-ZAuTes R 

Na6F'eFTi2Sii2032 7 Te 

Na20Al203-3Si02« R 


(Ag2Pb)Se 
H20FeO,MnO,(Ta| 
Nb)205 etc. 


Ba(N03)2 

Ca(N 03 )a’nH 20 


486 Nitrogiauberita 6NaNQi-2Na2S04-3Hz0 R 


JJimetisite 457 
IVHtjerai caoutchouc 7§2 
pitch 780 V 
^7B0v 


Mocha stone: 145 and FozOi 
dendrites 
Mock lead 637 
Molybdic ochre, of motybdite 
Molybdite: hydrous ferric 
molybdate 
Montebrasite 22 v 


Moonstone 256 (opalescent) 
MorenosKe: NiTO4-TH20 
Moss agate: 146 and Fez^ 
dendrites 

Mountain oork, sf. asbastes 
leather, cf. asbestos 
tallow, cf. hatchettite 
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No. 

Luster 

Fusi- Solu- 
bility bility 

Special 

Properties 

Locality 

453 

PI 

1.5-2 sl.s. HCI 

pH 8 

R. Saxony ; Cornwall ; Alaska ; 

464 

V. R 

if. dec. H 2 SO 4 

rare earths 13.3% (Ce, La, 

Greenland 

V.R. Sweden; Greenland; Maine; 

455 

V 

3 i. 

Dy)j 03 , 5 . 1 %(Y,Er) 2 dj 

Virginia; Massachusetts 
V.R. Switzerland 

456 

M 

f. 8 . HNO 3 

capillary crysts. elastic 

R. Bohemia; Westphalia; 

457 

R 

1 8 . HNO 3 

Wales; Iowa; Missouri; 
Ontario 

R. France; Saxony; Mexico;^ 

458 

459 

D, sG 

V 

1.5 

1.5 8 . H 2 O 

effloresces rapidly; pH 6 

W. So, Africa; Pennsyl- 
vania; Utah 

Unc. Altai Mts.; Germany; N. S. 

Wales; Idaho; Colorado 
Unc. Austria;, Bohemia; Utah 

460 


if. i. even 

dissociates at about 3400‘’C. 

V.R. Found iiji the Canon Diable 

461 


in HF 


moteorite 

V.R. TransvaAi, S. Africa 

462 

M 

if. dec. HNO 3 

photoelectric 

Unc. Norway; Australia; Maine; 

463 

R, A 

if. sl.s. HCI 

49-74%Cer.; 1-4%Yttr.; 

Pennsylvania; Ontario 

R. Ilmen Mis.; France; Nor- 

464 

V 

6 gel. HCI 

1-20%ThO2;pH5,6 

pH 10 

way; Virginia; N. Caro- 
lina; Quebec 

R. Italy; Arfcansas; California 

465 


if. 

pH 6 , 7 

C. In bentonites; Maine; Cali- 

466 

V, G 

3 8 . HCI 


fornia; France; Ireland 

V.R, Langesundfiord region, S. 
Norway 

V.R. Norway ; Black Hills, N. 
Dakota 

V.R. Mauersberg, Erzgebirge, 
Saxony 

V.R. Constantine, Algeria 

467 

468 

M 

V, Q 


9.1 %Co; 37.1 %Y 

469 

A, G 

1.5 s. HCI 


470 



9 . 12 %Yttr.; 5 %Th 02 ; 

V.R. MIno, Japan 

471 

R 

8 . HCI 

3.5% Hf 

7.84%La:4.51%Yttr.; 

14.58%Ce2O3;0.88%ThO2 
streak: as color 

V.R. Nagatejima, Japan 

472 

M, Sp 

vol. dec. HNO 3 

R. Transylvania; Roumania; 

473 

V, PI 

ef. s. only HF 


Colorado; New Zealand 

A. Narsarsuk, Greenland 

474 

2 gel. a 

X-ray: confirms orthorhom- 

Unc. Bohemia; Italy; France; 

475 

V, E 

in nature, occurs 

bic symmetry; pyro- 
electric, pH 10 

New Jersey; Arkansas; 
Nova Scotia; British 
Columbia 

Unc. Soda lakes of Egypt; Ne- 

476 

M 

only in solution 

1 si. S. HNO 3 

very sectile; malleable 

vada; California 

R. Harz Mts.; Idaho 

477 



V.R. With kaolin: Allier, France 

478 

G. V 

3.5 gel. a. 


Unc. Ilmen Mts.; Norway ; Green- 

479 

V, M, 

G 

M 

2.5 i. HF 

streak: cinnamon brown 

land; Maine; Ontario 

R. Greenland; California 

480 

2 8 . aq. reg. 

X-ray: niccolite, breit- 

R. Saxony; Hessen-Nassau; 

481 


hauptite, hexagonal, 
closely related 

Ontario; Colorado; New 
Jersey 

V.R. Wodgma, W. Australia 

482 

V 

1 8 . H 2 O 

deflagrates violently; pH 6 

R. Chile; India; in caves, 

483 

V 

1 8 . H 2 O 

deflagrates; diamagnetic 

Kentucky; Tennessee; 
Missouri 

R. Northern Chile; 

484 

V 

ef. s. H 2 O 

decrepitates; pyroelectric; 

Nevada; California 

V.R. Chile 

485 

Sk 

ef. 8 . H 2 O 

pH 6 
pH 6 

V.R. Kentucky limestone caves; 

486 




Norway 

V.R. Taltal, Chile 


* Synthetic studies show this not possible; in nature: probably a mixture of darapskite and soda niter, 

Muller’s glass 498 Native alum 366 Neocianite; CuO*SiOi 

Mundic546 magnesia 113 Nephelite 478 

Muriaoite 43 ultramarine 393 Nephrite: jade var. of 30 or 36 

Muscovite 450 Natrocalcite 288 Nickel gymnite 291 

Muscovy glass 450 Natural soda 702 pyrites 456 

Jjacnte 372 Needle ore 7 stibnine 710 

iNaDaliTA nn^ no .. -L cr„\ >ioo 



PROPERTIES OF 






Composition 

Crystal 

Hard- 

Specific 

Refractive 

Color 

No. 

Name 

System 

ness 

Gravity 

Index 

487 

Nitromagnesite 

Mg(N03)2-nH£0 

M? 



1.506 

— ,W 




Nivenite (Ra) 

Related to uraninite, 

Q 

5.5 

8.01 


velvet Bik 

488 



489 

490 

Nocerite 

Nohlite (Ra) 

higher UO 3 
CaaMgaOzFg 
var. samarsktte + H 2 O 

H 

4.5-’ 

5.5 

2.96 

5.04 

1.509a> 

W,—, br 
brBIk 

491 

Nontronite 

H4Fe2Si209 

M ? 

soft 

2.5 

1.58-1.65 

pale straw 
Y, Y,grn 

492 

Noselite 

3Na2Al2Si208-Na2S04 

C 

6.5 

2.25-2.4 

1.48- 

1.495»7 

0 rn,bl,br 

493 

Nuevite (Ra) 

atitano-niobate with 

R 




BIk 

494 

Oerstedite 

Y and F 

Altered zircon ( +Ti 02 ) 

Tet. 

5.5 

3.629 


rBr 

yQrn 

various 

(3rn,Br, 

grW 

495 

496 

Oliveiraite 

Olivenite 

3Zr02-2Ti02-2H20 
4 Cu0-As205 H 20 

Am. 

R 

3 

4.1 -4.4 

1.‘785-’ 

1.795 

497 

Olivine 

2 (Mg, Fe) 0 -Si 02 

R 

6-7 

3.3-3.6 

1.65-1.68 

olive Qrn, 








gr GVn' 

498 

Opal 

SiOz-nHaO 

Am. 

5. 5-6. 5 

1. 9-2.3 

1 .406 ± 

various 

499 

Orangite (Ra) 

var. thorite 

Tet. 

4.5-5 

5.19-5.40 

>2.72lV 

OY 

500 

Orpiment 

AszSj 

M 

1.5-2 

3.4-3.5 

lemon Y 

501 

Orthite 

See alianite 







502 

Orvillite 

Altered zircon 



2.98 

1.413 

colorl. 

603 

Pachnolite 

NaF-CaFz-AlFjHzO 

M 

3 

504 

Palladium 

Pd(Pt,Ir) 

C 

4.5-5 

11.3-11.8 


w steel Qr 

605 

Paraschoepite 

5U03-9‘/2H20 

R 




Y 






606 

(Ra) 

Parisite 

((Co,La,Dy)Fj 2 Ca(C 03)3 

I H 

4-5 

4.358 

1.676« 

brY 

607 

Parsonsite (Ra) 

2 Pb 0 U 03 P 205 H 20 

M or 
Tri. 
Am. 


6.23 

1.85a 

p Br 

508 

Patronite 

Complex, perhaps VS 4 
4Ca(5Na20-6Si02H20 

2.5-3.5 

2.65 


d. Grn. 

509 

Pectolite 

M 

6 

2.74-2.88 

1.606 

w,Qr 

510 

Periclase 

MgO 

c 

6.5-6 

3.64-3.9 

1.7367, 

colorl. 

611 

Perovskite 

CaTi 03 

C or R 

5.5 

1 ^ 

2.38 

PY OY, 
rBr, 

512 

Petal ite 

Al203-Li20*8Si02 

M 

6-6.5 

2.39-2.46 

1.510 

grBIk 
— ,W.Gr, 







rW.grnW 

613 

Petzite 

(Ag,Au) 2 Te [Ag.Au 
-3:1] 

c 

2.5-3 

8.7-9.0 


steel Gr, 



iron Bik 

614 

Pharmacolite 

HCaAs 04 2H20 

M 

2-2.5 

2 6-2.73 

1.589 

W,or,r 

515 

Pharmacosld- 

6 FeAs 04 - 2 Fe(OH) 3 - 

12HiO 

2Be0si02 

M? 

2.5 

2.9-3.0 

1.6767, 

Grn,yBr 


erite 




1.693/9 

516 

Phenakite 

H 

7.5-8 

2.97-3.0 

1.6540« 

— ,pY,Br, 








p,rose 

617 

Phillipsite 

(Kz.CaiAlzSuOu* 

M 

4-4.5 

2.2-2.4 

1.500 

W,r 

518 

Phoenicochroite 

3Pb^-2i;?0, 

R 

3-3.5 

5.78 

2.38 

cochineal 

518.1 

Phosgenite 

PbCU'PbCO, 

Tet. 

2.75-3 

6.0-6.3 

2.1 14« 

R 

W,Y,gr 

519 

Phosphurany- 
lite (Ra) 


M ? 

1 2 

3.0 

1.760X 

1.768Y 

d lemon Y 

520 

Pickeringite 

M§fO‘;A'*<S04)3- 

M 

1 

1.85 

1.770Z 

1.480 

— ,Y,R 


Noumaite 287 
OcHor bismuth: BizO) 
OeUhadrai borax, cf. tincal 
Ootahedrite 38 

Odontolite: fossil tooth or bone 
ootored with Fej(P 04)2 
Ollgoolase 255 
Onyx 145 

Ophiolite » 821 + 120 


Oriental emerald 181 
Oriental topaz 181 
Orthoclase 256 
Osteolite 46 (altered) 
Ostranite 768 
Ottrelite 159 
Ouvarovite 286 
Oxalite 773 
Oxammite 775 


Oyamalite 768 v (with phos- 
phoric acid and rare earths) 
Ozocerite 804 
Pandermite 540 
Paraffin 805 
Paragon! te 451 

Pattersonite: hydrous Al, Fa, 
silicate 
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No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

487 

V 

ef. 

8. HzO 

488 

sM 

if. 

s. dil. a. 

489 

490 

Sk 

V 

6 

dec. H2SO4 

491 

W, E 

if. 

gel. HCI 

492 

V 

5 

gel. HCI 

493 




494 

495 

496 

A, Sp 
A, V' 

2-2.5 

8. HNO3 

497 


If. 

s. HCI 

498 



8. HF 

499 

500 

501 

502 

503 

PI, R, 
D 

1 (320«C) 

8. H2SO4 

1.5 8. H2SO4 

504 

505 


Pd:1550®C 

8. aq. reg. 

506 

S, PI 


8. HCI 

507 




508 

509 

D. E. 
sV, Sk 

2 

gel. HCI 

510 


if.(2800°C) s.a. 

511 

A, M 

if. 

dec.h.H2S04 

512 

V, PI 

5 

s. HF 

513 

M 

f. 

sl.s. HCI 

514 

515 

V 

A,Q 

2.5 

1.5-2 

s.a. 
8. HCI 

516 

V 

if. 

i. 

517 

V 

3 

gel. HCI 

518 

R, A 

ef. 

s. HCI 

618.1 

A 

ef. 

8.HNO3 

519 

PI 

3(?) 

s. HCI 

520 

Sk 

1 

8. HzO 


Peacock ore 98 
Pearl sinter 498 v 
spar 206 

Pearllte: decompn. product of 
®w»tenite formed above 
1000®F; mixt. of ferrite and 
cernentite; occurs In steel 
Pelaoite; xFezOi yMnOz-nHzO 


Special 

Propertiei 


decrepitates 
pH 5, 6 


deflagrates; decrepitates; 
pH 6 

pale yellowish green, trans> 
parent is gem variety; 
pH 10, 11 

decrepitates; photo- 
luminescent; pH 6, 7 

Wholly volatile 


0. 5-0.7 %Hf 


50.8-64.4%Cer.; 0-2.5% 
Yttr.; thermo- 
luminescent 


streak: grn BIk; 25.48% V 
triboluminescent; photo- 
luminescent, yellow; pH 
10, 11 


thermophosphorescent, 
blue; pH 7, 8 
slightly sectile 

intumesces 
pseudo isometric; 
pyroelectric 


pH 8 


effervesces with acid 


pH 3 


Pole’s hair: non mineral but a 
wind blown volcanic glass 
Pencil stone 552 
Pennine 156 (rhombic) 
Penninite 157 
Pericline 246 
Peridot 497 

Permutite : artificial zeolite(q.v.) 


Locality 


R. Efflorescences in limestone 
caves 

V.R. Llano, Texas 

V.R. Nocera, Italy 
V.R. Nohl, Sweden 

R. Nontron, France; Germany; 

Pennsylvania; Nevada 
Line. Germany; Italy; Canary and 
Cape Verde Islands 
V.R. Nuevo, California 

R. Norway 
V.R. Minas peraes, Brazil 
Unc. Cornwsjll; S. W. Africa; 
Utah' 

C. Basic igneous rocks; 
meteor itones 

C. N. S. VVales; Queensland; 

Mexico; Nevada 
V.R. Swedeii; Madagascar 
Unc. Japan; Utah; Nevada 


V.R. Minas Geraes, Brazil 
R. Greenland; Colorado; 

Ural Mts. 

R. Brazil: Ural Mts.; 

N. (Carolina 
V.R. Katanga, Africa 

R. Colombia; S. Greenland; 
Italy; Massachusetts; 
Montana 

V.R. Kasolo, Katanga, Belgian 
Congo 

V.R. Cerro de Pasco, Peru 
Unc. Italy; Scotland; New Jer- 
sey; Michigan; Arkansas 

R. Mte. Somma; Vesuvius; 

Sweden; California 
R. Ural Mts.; Baden; Switzer- 
land ; Italy 

R. Sweden; Massachusetts; 
Maine 

R. Roumania; W. Australia; 

Colorado; California 
R. Germany; France 
Unc. Czechoslovakia; France; 
Cornwall; Utah 

R. Ural Mts.; Brazil; Maine; 
New Hampshire; 
Colorado 

R. Germany; Italy; Ireland; 

ocean sediments 
V.R. Beresovsk, Ural Mts. 

Unc. Derbyshire, England; Sar- 
dinia; New South Wales; 
Tasmania 

V.R. Mitchell County, N. Caro- 
lina 

R. Chile; New Mexico; Nova 
Scotia 


Petroleum 806 

Phacolite 143 (colorless) 

Philippite; CuS04*FeS04*nH20 

Phlogopite 452 

Phosphorite 46 v 

Phyllite 159 v 

Physaiite 693 v (colorless) 



PROPERTIES OF 


m 




Composition 

Crystal 

Hard- 

Specific 

Refractive 

Color 

No. 

Name 

System 

ness 

Gravity 

Index 

621 

522 

523 

Picotite 

Picromerite 
Pilbarite (Ra) 

Pisekite (Ra) 

MgO-Al 203 + Fe, 7% 
CrOj 

K20-MoO-2S03‘6H20 

ThOz-UOz 2Si02 Pb0- 
4 H 2 O 

Niobate, titanate of U 

C 

M 

Am. 

8 

2-2.5 

3 

6.6-6 

4.1 ± 

2.15 

4.6 

4.032 

2.05 ±17 

1.462 

1.74±t7 

dyBr. 
grnBr 
colorl. 
canary Y 

y, BIk 

524 



Pitchblende 

and rare earths 
MassivOj amorphous or 

3-4 

6.5-8.5 

BIk 

525 



(Ra) 

cryptocrystallme 






626 

Plagionito 

uranmite 

5PbS-4Sb2S3 

M 

2-3 

5.5 


biklead 

Gr 

527 

Platinum 

Pt(Ir,Pd,Rh,Os,Cu) 

C 

4-4.5 

14-19 



w steeiGr 

528 

Plumbogum- 

PbAl3(OH)7P207 

H 

4-5 

4-5 

1.65-1.67f, 

y,br 

529 

mite 

Plumboniobite 

Niobate, titanate, Y, 

Am. 

5-5.5 

4.801- 


dBr,Blk 

(Ra") 

Co, U, Th, Ta, Ca 



4.81 3 


colorl., W 

530 

Pollucite 

2Al2(33*2CS20*9Si02- 

C 

6.5 

2.87-2.99 

1.5257; 

631 

Polybasite 

H 2 O 

9Ag2SSb2S3 

M 

2-3 

6-6.2 

>2.72 

iron BIk 

532 

Polycrase (Ra) 

Niobate, titanate, Y, 

R 

5-6 

4.97-5.04 

I. 7 O 7 ; 

BIk 


Er, Ce,U 





Gr 

533 

Polydymite 

Ni3S4 

C 

4.5 

4.5-4.8 


634 

Polyhalite 

2CaS04MgS04K2S04 

2 H 2 O 

4(Ca,Ce,Fe)0-fTi,Zr) 

Tri. 

2.5-3 

2.78 

1.562 

flesh R, 
brick R 

635 

Polymignite 

R? 

6.5 

4.8 

2.21 5»7 

BIk 


Oa-CaO-NbzOs 



11-15 



536 

Porpezite 

Au + 7-11%Pd 

C 


i '45677' 

color!. 

537 

Potash alum 

K2S04Alz(S04)3'24H20 

M 

2-2.5 

1.76 

538 

Powellite 

Ca(Mo,W )04 

Tet. 

3.5 

4.349 

1.974W 

Y 

539 

Prehnite 

2Ca0.Al203-3Si02H20 

R 

6-6.5 

2.8-2.95 

1.626 

Grn,pGrn, 







W, Gr 

540 

Priceite 

5Ca0-6B203*9H20 

Tri. 

3-3.5 

2.43 

1.591 

snow W 

541 

Priorlte (Ra) 

Niobate, titanate. Y. 

Er, Co, UINbzfJsMiOz 

R 

5.5 

4.8-4.9 


brBIk 



=■1:2] 






542 

Pseudobrookite 

FezTiOs 

R 

6 

4.4-4.98 

2.39Li 

dBr,Blk 

543 

Psilomelane 

Colloidal MnOz adsorb- 

Am. 

5-7 

3.3-4.7 


iron BIk 



ing (Ba,K 2 ,Na 2 ) 0 ,H 20 






644 

Puchente 

B 12 O 3 V 2 O 5 

R 

4 

6.25 

2.50 

rBr 

545 

Pyrargyrite 

3AQS'Sb2S3 

H 

2.5 

5.77-5.86 

3.084CO 

BIk, gr 

BIk 

p brass Y 

546 

Pyrite 

FeSz 

C 

6-6.5 

4.95-5.10 


547 

Pyrobelonite 

4(Mn,Pb)0V205-H20 

R 

3.5 

5.377 

2.36 

fire R 

548 

Pyrochlore 

<Na.Ca) 2 (Nb,Ti )2 
( 0 F) 7 , (suggested 

C 

6-5.6 

4.2-4.36 

1.96-2.0277 

Br,df% 

bIkBr 

649 

Pyrolusite 

by X-ray studies) 





Mn02-f-2%H20 

R 

2-2.5 

4.73-4.86 


iron BIk 

550 

Pyromorphite 

(Ra?) 

SPbaPiOaPbClz 

H 

3.5-4 

6 . 5 . 7 .I 

2.050W 

Grn,Y,Br 

551 

Pyrophanite 

MnTiOs 

H 

5 

4.537 

2.48107 

d blood R 


Finite: hydrous Al, K, silicate; 

alteration of 179 
Flsoitte: limestone compd. of 
pea-sized concretions 
Pistacite 224 


Pitticite; hydrous ferric arse- 
nate and sulfate 
PIttinite 312 

Plagioclase: general name for 
Ca-Na feldspars 


Plasma 146 v (with white spots) 
Plumbago 306 
Polianite: MnOi 
Pollux 530 

Poroelain jasper: a black efay 



MINERALS 


iw 


No. 

l^ustef 

Fuai- 

lUUty 

Soh- 

btlUT 

521 


if.(2135®C) 



v.a 

1.8. H 2 SO 4 

522 


2 

8 . H 2 O 

523 



s.a. 

524 




52$ 


If. 

s. HF. 


HN03,H2S04; 
ai.s. HCi 


526 

M 


as zinkenite 

527 

M 

if. 

s.h. aq. rag. 

528 

R 

2(7) 

8. HNO3 

529 

Pitchy 



530 

V 


dec. a. 

531 

M 


dec. HNO 3 

532 

V.R. 


dec. H2SO4 

533 

M 


i. HCI, 
8. HNOs 

534 

G 

1.5 

Sl.S. H 2 O 

535 

sM,Sp 

If. 

dec. a. 

536 

M 



537 

V 


8 . HzO 

538 

R 


dec. a. 

639 

V 


dec. HCI 

540 



8. HCI 

541 




542 

V 

if. 

dec, H 2 SO 4 

543 

D,8M 

di. 

8. HOI 

544 

V.A 

2 

8. HCI 

545 

M,A 

1 

dec. HNOs 



2.5-3 

i. 

powd. s. 




HNO3 

547 

E, 8M,| 
A 

— 

8. HNO3 

548 

V-R 

if. 

dec. H 2 SO 4 

549 


if. 

8. HCI 

550 



8. HNOs 

551 

V,sM 

If. 

t. HCI 


Bpcscial 

fVopwsrliei 


31.3%Th02 


cdHtains no thoriM 0r E2O3 ; 
pH 5, 6 


sometimes magnetic, and 
may show polarity 

14 . 3 %Y 
pH 8 

photoelectric 


1 9-33% Y ; trace of Ce, 
ThOa , 

decrepitates 

pH 5, 6 

2.2-21 .5% Y; 3.9% ThOa; 
0.6% Hf; 0-11 %Ce 

see also Kalinite 


intumesces; pyroelectric; 
pH 10 


streak: ocher yellow 

X-ray : shows that material 
included under this name 
may be prre of several 
substances 
decrepitates 
photoelectric 

X-ray : structure similar to 
fluorite, but of lower 
symmetry class; therme- 
eiectric 


B. B. becomes yellowish- 
greem hence its name; 
l8%E203;traco Hf 

X-ray: same structure as 
polianite, which is appar- 
ently onlycryet. fferm 
of MnOz 

photo-, cathode- and (ft) 
luminescent; thermoelec- 
tric 

streak: ocher yellow 


Ijocality 


V.R. Rocklin, California 

R. Italy; Saxony; Poland 
V.R. Pilbara, W. Australia 

V.R. Pisek, Czechosfevakia 

R. Germany; Bohemia; 
Colorado; Canada 

R. Wolfsberg, Harz Mts.; 

Bavaria; France 
R. Colombia; Ural Mte.; 

S. Africa; California 
V.R. Cumberland, England; 
Georgia 

V.R. Tanganyika, E. Africa 

R. Island of Elba; Hebron, 
Maine 

R. Czechoslovakia; Harz Mts.; 
Chile; llVexico; Nevada; 
Idaho 

R. Norway :Gweden; N. Caro- 
lina; S. Carolina 
V.R. Germany; Ontario? 

Unc. Austria; Germany 

V.R. Norway; Siberia 

V.R. Porpez, Brazil 
R. Esmeralda County, Nev.; 

Imperial Valley, Calif. 
V.R. Siberia; Michigan; Idaho; 
Texas; Utah 

Unc. Italy; Harz Mts.; Scotland; 
Massachusetts; New 
Jersey; MiohiQ^n 
V.R. Oregon; California; Turkey 
V.R. Swaziland, 8. Africa; 
Madagascar 

R. Norway; Roamania; Italy; 

France; Spain 
Unc. Saxony; Brazil; India 


V.R. Saxony; Brazil; California 
Unc. Harz Mtsj Ohile; Nevada; 

Idaho; Cobalt, Ontario 
A. Widevpread 


R. Vermland, Sweden 

V.R. Norway; Ilmen Mts.; 
Tasmania; Urala 

C. Widespread; Germany; 
India; Brazil; United 
States 

R. Urals; Czechoafevklcia; 
France; N. S. Wales; 
PeFMFisylvania; Idaho; 
S. Africa 

V.R. Sweden; Brazil 


Potash mica 450 Precious garnet 284 Pyreneite 282 v 

Potstone 666 Prochlorite 158 Pyrochrolte : Mn (OM )2 

rraseolite: decoWied. 179 <io- Proustite: AgsAsS® Pyrope 284 

'"0) Purple copper one M Pyrostibite 374 



PROPERTIES OF 


ia6 




CumiKMiition 


rm 

No. 

Name 


ness 

552 

553 

554 

Pyrophyllite 

Pyroxene 
(a) Acmite 

AbOs^SIOz-HzO 

R 

1-2 

NaFe'" (Si 03)2 

M 

6-6.5 

555 

(b) Augite 

CaMa(Si 03)2 with(Mg, 
Fe) (Al, FolzSiOe 

M 

5-6 

556 

(c) Bablngton- 
ite 

(Ca/e.Mn)Si03Fe2 

(Si03)3 

Tri, 

5.5-6 

557 

(d) Bronzite 

(Mg,Fe)SI 03 

R 

6.5 

558 

(e) Clinoensta- 

MgSiOa 

M 

6 

559 

tite 

(f) Diopside 

CaMg(Si 03)2 

M 

5-6 

560 

(g) Enstatite 

MgSiOs 

R 

5.5 

561 

(h) Hedenber- 

CaFe(Si 03)2 

M 

5-6 

562 

gite 

(1) Hypersthene 

(Fo,Mg)Si 03 

R 

5-6 

563 

(j) Jadeite 

NaAI(SI 03)2 

M 

6.5-7 

564 

(k) Rhodonite 

MnSiOs 

Tri. 

5.5-6.5 

565 

(1) Spodumene 

LIAI(SI03)2 

M 

6.5-7 

566 

Pyrrhotite 

FosSe-FeisSi? 

H 

3.5-4.5 

567 

Quartz 

S 1 O 2 

H 


568 

(a) Alpha 
quartz 

(b) Beta 

SIO 2 formed below 575® 

H 

7 

569 

SiOz formed from 575® 

H 

7 


quartz 

to 870® 



670 

(c) Cristobalite 

SiOz 

Tet.? 

6-7 

671 

(d) Tridymite 

SiOz 

H? 

7 

572 

Ralstonite 

3AI(OH,FXNa2,Mo) 

F2*2H2U 

C 

4.5 

573 

Rammelsbergite 

NiAsz 

R 

5.5-6 

674 

676 

Randite (Ra) 
Raspite 


M 

2-3 

2.5 

676 

Rauvite (Ra) 

Ca0-2U03-6V205- ! 





20HzO 



577 

Realgar 

AsS 

M 

1 

1.5-2 

578 

Renardite (Ra) 

PbO^UOs-PzOs-OHzO 

R 

.... 

579 

Retzlan 

Basic arsenate Y, Ce. 

R 

4 



Mn, Ca, H 



680 

Rhabdophanite 

(La,Dy.Y,Er)P 04 H 20 

Tet. or 
H 

C 

3.5 

581 

Rhodium gold 

30— 45«Rh + Au 


682 

Rhodizite 

(KJNtaXOsBezAlftBu 

O 39 ? 

C 

8 ' 


Pyrrhotiderite 302 
Quioksitver 441 
Radiated pyrites 427 
Radio fluorite: (Ca, Ra)F 2 
Raaorite 375 


Ratboiite 509 

Rattlesnake ore: a U, Ra bear> 
ing sandstone from Colorado 
and Utah 
Red antimony 374 



Refractive 

Color 


Index 

2.8-2.9 

1.588 

W,Qrn, 


orY, 



brOrn 

3.50-3.55 

1.803± 

brrBr, 

Urn 

0.003 

3.2-3.6 

1.704 

Bik, Br, 


Qrn 

3.35-3.37 

1.726 

grnBikj 



br BIk 

3.3-3.6 

1,685 

olive Qrn, 
Br 

3.19 

1.654 

— Y 

3.2-3.38 

1.680 

— 1 

3.1 -3.3 

1.669 

Grn,yQrn 

3.5-3.58 

1.745 

BIk 

3.40-3.5 

1.702 

d brGrn, 


grnBIk, 



Br 

3.3-3.5 

1.659 

Greens 

3.4-3.68 

1.730- 

flesh R, 


1.740 

rose, grn. 

3.13-3.20 

1.666 

grnW, 



grW, y 



Grn,Y, 

4.58-4.64 

2.653 


Pr 

1 bronze Y 

1.544180) 



varied; W 
to BIk 
varied, w 
to BIk 
varied 

2.653 

2.653 

2.27 

1.486 

W 


1.4870) 


2.28-2.33 

1.47 

— ,W 

2.6 

1.43i7 

— ,W 

6.9-7.2 


tin W 


canary Y 
brY 

8.46 

2.27 


1.87-1.90 

pBlk 

3.4-3.6 

2.68 

aurora R, 



OY 

4.0 

1.736 

Y 

4.15 

1.788 

Br 

4 

1.6540) 

Br,pk,yW 

15.5-16.8 

3-3.4 

1.69i| 

W 


Red chalk 336 
copper ore 187 
ochre 335 
silver ore 545 
zinc ore 764 



minerals 


187 


No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

552 

PI, G 

8l. 

dec. H2SO4 

553 

554 

V,sR 

2 

v.sl. s.a. 

555 

V 

3 

i. 

556 

V 

3 

i. 

557 

558 

A, P, 
sM 

V 

6 

if. 

i. HCI 

i. 

5^9 


if. 

i. 

560 

P,V. 

sM 

V 

6 

i. HCI 

561 

3.5-4 

i. HCI 

562 

PI,8M 

5 

i.a. 

663 

8V,PI 

2.5 

i. 

564 

V, PI 

2.5 

sl.s. HCI 

565 

V, PI 

3.5 

i. 

566 

M 

1170®C. 

dec. HCI 

567 

V 

If. 

8. only HF 

568 

V 

if. 

8. only HF 

569 

V 

if. 

s. only HF 

570 

D 

if. 

I. 

571 

V, PI 

If. 

s.h. NaaCOs 

572 


if. 

dec. H2SO4 

573 


2 

8. aq. reg. 

574 

575 


if. 

2.5-3 

8. HCI 
dec. HCI 

576 




577 



a. caustic 
alkalies 

578 




579 



8.a. 

580 



s.a. 

581 

582 


if. 



Special 

Properties 

B. B. fuses after much 
change in volume; pH 6 


pH 10 


pH 10 


paramagnetic 


pH 10, 11 


pH 8 


(A) photoluminescent; 
pH 8 

pH 8 


See footnote; pH 6, 7 


apparently metacolloidai 

burns: blue flame; disinte- 
grates on exposure to 
Rght to mixt. of A82S3 + 
AszOs 


8-1195C0r.+Yttr. 

resembles brown sphalerite; 
53-57%Cer.; 2-10% Yttr. 

heat does not make crysts. 
isotropic 


Locality 


C. Urals; Sweden; Switzer- 
land; N. Carolina; 
Georgia: S. Carolina; 
California 


R. Norway; Magnet Cove, 
Arkansas 

A, Bohemia: Italy; Finland; 

Utah; Hawaiian Islands 
V.R. Mt. Tom, Massachusetts; 
New Jersey; Norway; 
Italy 

Unc. Austria; ftavaria 

R. Rare in icmeous rocks and 
meteorites 

Unc. Italy: Auinria; Sweden; 

Connec|$icut; Massachu- 


R. Sweden 

Unc. Bavaria; Norway; Canada 


V.R. Burma; Tibet; New Zea- 
land; Mexico 

V.R. Urals ; Italy ; Sweden ; N.S. 
Wales; Massachusetts; 
New Jersey 

R. Sweden; Madagascar; 

Brazil; Maine; N. Caro- 
lina; California 

C. Austria; Germany; France; 
Ontario; Norway; Brazil; 
Tenn. 

A. World-wide 

A. World-Wide, veins, geodes 

A. World-Wide, graphic gran- 

ite; pramatites: Corn- 
wall, England; France 
Unc. Mexico; California; on lavas 
and meteorites 

Unc. Mexico; Germany; France; 
Japan; Wyoming; Wash- 
ington 

V.R. Ivigtut, Greenland; Colo- 
rado; Japan 

Unc. Austria; Saxony; Franklin, 
N. J.; Cobalt, Ontario 
V.R. Frankford, Penn. 

V.R. Broken Hills, N. S. Wales; 

Minas Qeraes, Brazil 
R. Temple Mt., San Rafael 
Swell, Utah 

Unc. Roumania; Switzerland; 

Japan; Wyoming; Utah; 
Nevada 

V.R. Kaseto, Katanga, Belgian 
Congo 

V.R. Vermland, Sweden 

V.R. Cornwall, England; Sooviiie, 
Connecticut 

V.R. Colombia; Mexico (?) 

V.R. Urals; Madagascar 


NOTE: circular polarization; X-ray: complicated structure; pyro- and piezo-electric. 

S^^^jngite: Mn3(P04)2*3H20 Rennselaerite 666 v Rhoetizite 382 

336 Retinite 779 v Rhomb spar 226 (in rhombs) 

RetzbanylterCuiS-SPbS-SBIzSa RIchelllte: (Ca, Fe)3[Fi(Pai)il 

Remolinite 58 Rhodonite 664 Riebeckite 36 



PROPEETlfiS QV 


583 I Rtiodooteros^te MnCOj 


3.5- 13. 
4.5 


584 Richetite (Ra) 

585 Rinkite 

586 Rinkolite 

587 Ris5r»e(Ra) 

588 Roeblingite 

589 Roaarsite 

(Lausenite) 


Hydrous Pb uranate M 

3NaF*4Ca0*6(Si,Ti)02- M 

C/O2O3 

Titano-sillcate of Ce, M 

Ca,Sr,Na _ 

Y(Ta,Nb)04±Ce,Ca, Tel 

Er, etc. 4- Ti 

2Pb^04HioCa7(Si04)6 R 

F620b<3603*6H20 ? M 


6.5 4.18 


3.6 3.313 


1.645- 
1.667 
2.05 ±1? 


Br.Qrn, 

Y 


W, cotort. 


590 Rogersile 

591 Roosevellte 

592 Roscoeiite 

593 Roselite 


Hydrated yttria niobate Am. 

BiA804 M? 

Muscovite with part of M 

Al replaced by V 
3(Ca,Co, MQ)3Aa208‘ Tri. 

2H20 


594 Rosenbuschite Na2Ca3(Si,Ti,Zr)40i2 


595 Rossite 
696 Rowlandite 

597 Ruthenoamirid- 

ium 

598 Rutherferdine 

(Ra) 

599 Rutile 


CaOViOs^HaO 

re^Y,Cf6.La)2(YF)2Si4 

Rudsir alloy 

U02C03;68.0% U2O3 

TiOz 


4-4.5 6.86 


clove Br, 
grnBr 
p rose R 
to d rose 
R 

0 ,Gr 

Y 

drab Qr 


soft 4.8 I.72-I.8O17 ocher Y 

6-6.5 4.18-4.25 2.6158w rBr,B\k, 
R, blV 


600 Safflorite CoAsz * 

601 Sal ammoniac NH4CI 


CeA^'f’ FOjNI 


4.6-5 6.9-7.3 

1.5-2 1.528 


602 Sateeite (Ra) 

803 Salelte (Ra) 

604 Samarskite 

(Ra) 

605 Samiresite (Ra) 

606 Sanidine 

607 Sapphirlne 

608 Sassotite 

609 SeheoIHe 


Mg(U02}2(P, As04)2- 
IOH2O 

MQO2UO3P2O58H2O 
Rj (Nl^Ta)602i 
R" - Fe,Ca,U02, R'" 
= Ce, Y, etc. 

Niobate, titanate U, 

Pb, etc. 

(Blas^ orthoclase 
6MgO-6Al203-2Si02 

BzOb'SHzO 


610 Soheteltgite (Ca, Y, Sb, Mn)2(TJ, 

Ta, Nb)jz^(0, 0H>7 

611 Schoepite (Ra) 4U03-9H20? 


612 Schorlomite 

613 Schroeckering- 

lte<Ra) 

614 Soolecfte 


3Cap^Fo,TI)203'3(Si, C 

3Ca(^0^Na^S04•U03• M 
lOHfO 

CaOAIzOi-SWOzaHzO M 


3.27 1.570&» Y-lemon 

1.559f Y 

3.3 lemon-Y 

5.6-5.8 2.21?; velvet 

BIk 

5.24 1.92-1.96?; gold Y 


2.57-2.58 . 
3.42-3.48 1.709 


1.44-1.48 1.456 


1.690X 
1.714 Y 
1.736 Z 
1.9-2i)i; 


2.16-2.4 1.519 


pBI, Grn 


W,yW,br, 
pY, grn. 


grn, Y 
~,W,Y 


crystal 667 Roaits : decomposed 246 

Rubellite 696 v (pink) 

.K Rubicelle 639 (ruby) 

til Au^ attver er# 545; of, nrou. 

ane: decompoeed 248 stite 


Ruby aeifiaA 639 
RuttJarfordite 259 
Sagenite 567 (+599 grysti.) 
Sahlite 561 
Salite 561 





minerals 


189 


No- 

Luster 

.Fusi- 

jbility 

Solu- 

bility 

583 

V, PI 


8 .h. HCI 

584 

585 


if. 

dec. H 2 SO 4 

586 




587 


if. 

8 . H 2 SO 4 

588 


3 

gel. a. 

589 

Sk 




590 

591 

A 

f. s. HCI, 

592 

PI,E 

si. HNO 3 , H 2 SO 4 
3(?) i.a. 

593 

V 

s.a. 

594 


s. HCI 

595 

PI, V 


596 

V 

gel. HCI 

597 

M 


598 

V, R 


599 

sM, A 


600 


like smaltite 

601 


1.5-2 8 . H 2 O 

602 

603 



604 

sM, R, 

v.sl. 8 .a. 

605 

606 

V 


607 

V 

if. 

608 

PI 

0.5 8 . H 2 O 

609 

A, V 

5 dec. HCI 

610 

A 

8 . HF 

611 

A 


612 

V 

gel. HCI 

613 

PI 

if. s.a.; 

614 

V,Sk 

8 . HaO 
2 - 2.2 gel. a. 


Special 

Properties 

decrepitates strongly; 

photoluminescent; pH 6 , 7 


21%Cer.;0.4-1.4%Yttr. 

X-ray: tetragonal structure 
2.9-40% Cer.; 37% Yttr. 
photolumtnescent: pale 
pink; pH 11 


60.12%Y. 
decrepitates 
pH 8 


0.3-2.4%Cer.;0.3%Hf 


14.5%Cer.;47.7%Yttr.; 

0.6%ThO2 

39.02%Ir. 38.88% Os, 
21.0%Ru, 0.98% Rh 


pH 6 . 7 


reversible inversion at 
156°C., with volume in- 
crease, but no change in 
symmetry; pH 6 
P:As::84.4:18.8 


decrepitates; 7 %Th 02 + 
ZrOz; 1.2-6.4%Cer.; 
4-21%Yttr.;pH6 


pH 6 

photoluminescent: 
fluoresces bright blue; pH 
6 , 7 

streak: y to gr 
streak; Y 


swells on heating, bright yel- 
low green fluorescence 
B. B. curls up like worm, 
hence name; X-ray: con- 
firms monoclinic sym- 
metry; pyroelectric; pH 8 


Locality 


Unc. Roumania; Germany; Corn- 
wall; Now Jersey; Colo- 
rado; Nevada 
V.R. Katanga, Africa 
V.R. Greenland in the Juliane- 
haab district 
V.R. Kola, Russia 

V.R. Risor, Norway 

V.R. Frankhrt, N. J. 

V.R. Formed under fumarolic 
conditions during fire; 
United Verde mine, 
Arizorfa 

V.R. Mitchell County, N. 

Carolina 

Unc. Santiaguillo, 

Brazil 

R. Californ^; Colorado; W. 
Australia 

V.R. SchneebOrg, Saxony 


V.R. Lanoesundfiord, Norway; 
Red Hill. N. H. 

V.R. Bull Penn Canyon, Colorado 
V.R. Llano County, Texas 

V.R. Hokkaido, Japan 

R. Uiuguru Mts., East Africa 

C. Germany; Switzerland: 

Brazil; Virginia; N. Caro- 
lina; Georgia; Penn- 
sylvania 

R. Germany; Sweden; Quebec 
Unc. About volcanic fumaroles: 
Etna, Vesuvius, etc. 


V.R. Schneeberg, Saxony 

V.R. Katanga, Africa 
R. Ilmen Mts.; Madagascar; 
N. Carolina; Ontario 

V.R. Samiresy, Madagascar 

R. Siobengebirge, Germany 
R. S. Greenland; Madagascar; 
Quebec 

V.R. Sasso, Tuscany; Lipari 
Islands 

R. Bohemia; Saxony; Italy; 
Cornwall; S. Dakota; 
California; Colorado 
V.R. Torvelona, Norway 

V.R. Kasolo, Belgian Congo; 
Bavaria 

R. Magnet Cove, Ark.; Brit. 
Columbia 

V.R. Joachimsthal, Bohemia 

R. Iceland; Greenland; India; 
Colorado; New Jersey; 
Rhode Island; Nova 
Scotia 


Salmiac 601 
Salt 318 
Saltpeter 483 
Saratoga diamond 567 v 
Sard 145 v 


Sardonyx 145 (banded) 
Sassoline 608 

Satin spar: fibrous 120 or 313 
Saussurite: basic 245 alteration 
to near 770 


Scapolite 743 
Scharizarite 807 
Scheererite 808 

Schiller spar : altered 557 or 560 
Schorl 696 
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PROPERTIES OF 


No. 

Name 

615 

Seliaite 

616 

617 

Senaite 

Sengierite (Ra) 

618 

Sepiolite 

619 

620 
621 

a-sepiolite 

/^-sepiolite 

Serpentine 

622 

Seybertite 

623 

624 

Sharpite (Ra) 
Sicklerite 

625 

Siderite 

626 

Sillimanite 

627 

Silver 

628 

629 

Sincosite 

Sipylite 

630 

631 

Sklodowskite 

(Ra) 

Smaltite 

632 

Smectite 

633 

Smithsonite 

634 

Sodalite 


638 Sphene 
638 Spinel 
640 Stannite 


Mgfz 

(Fe,Mn,Pb)0‘Ti02 

2CuO-2U03-V205- 

lOHzO 

2H20-2MaO-3Si02 


2H20-2MoO-3SI02 

2H20-2MoO-3Si02 

3MQ0-2Si02-2H20 


10(Mg,Ca)O*5Al2O3- M 
4Si02-3H20 

6U03-5C02-8H20 R? 

Fe203-6Mn0*4P205- R? 

3CU,H)20 

FeC03 H 

AbSiOs R 

Ag C 

CaOVzOA-PjOs-SHaO Tet. 
Identical with ferguson- Tet. 

ite: no erbium 
Mg0-2U03-2Si02-7H20 R 

Essentially cobalt diar- C 
senide 

Hydrous silicate Al, Mg, .... 
Ca, Fe 

2nC63 H 


3Na20-3Al203-6Si02* 

2NaCI 


636 Sperrylite 


637 Sphalerite ZnS 


CaO'TiOz'SiOz 

MgOAIzOa 

FeS*Cu2S-SnS2 


641 Stasite (Ra) 4Pb0-8U03-3P205- R 

^ 12H20(?) 

642 Staurolite 2Fe0-5Al203-4Si02- R 

HzO 

643 Steenstrupine Silicate, rare earths, 2r, H 

(Ra) Fe,Na,Th,Mn,AI,Vi, 

_ H 2 O 

644 Stephanite SAgzSSbzSs R 


Secorlte 375 
Selenite 313 


Hard- 

ness 

Speci6c 

Gravity 

Refractive 

Index 

Color 

5-6 

2.97-3.17 

1.378W 

coiorl. 

6 

5.3 

2.50Liw 

BIk 

2.5 

4± 

1.777 X 
1.94 Y 
1.97 Z 

Qrn 

2-2.5 

2 


grnW, W, 
y,bl,r 

2-2.5 

2 

1.506 


2-2.5 

2 

1.52-1.53t/ 


2.5- 

2.5-2.65 

1.490 

Greens, 

4.5 


1.571 

brR 

4-5 

3-3.1 

1.657 

rBr,y, 
copper R 




y Qrn 

4 

i45 

i.735 

dBr 

3.5-4 

3.83-3.88 

1.873ai 

Qr,grnQr, 

Br,brR, 

W 

6-7 

3.23-3.24 

1.660 red 

yQr, gr 
Qrn 

2.5-3 

10.1-11.1 

O.ieiNaij 

silver W 

low 

2.84 

1.68001 

leek Qrn 

5.5-6 

4.9 

2.06 ± ff 

0 , BIk 


3.54 

1.635 

p lemon Y 

5.5-6 

5.7-6.8 


r silver W 

soft 

1. 9-2.1 

1.490a 

grn 

5.5 

4.3-4.5 

1.8490) 

W, gr, 
grn, brW 

5.5-6 

2.1 -2.4 

1.4827t; 

Qr,grn,y, 
W, BI,R 

3-4 

4.627 

1.68 

Y 

6-7 

10.602 


tin W 

3.5-4 

3.9-4.1 

2.370- 

2.428)7 

Y.Br.BIk, 
R, (irn, 
W,~ 

5-5.5 

3.4-3.6 

1.907 

Br, Gr, Y, 
Grn, R, 
BIk 

8 

3.5-4.1 

1.7155- 

2.00)7 

various 

W-BIk 

3.5 

4.3-4.52 


steel Gr, 
iron BIk 


5.03 


gold Y i 

7-7.5 

3.65-3.77 

1.741 

dBr, 

brBIk, 

yBr 

4 

3.4 


dBr. BIk 

2-2.5 

6.2-6.3 


iron BIk 


Seybertite: mineral of the brit- 
tle 446 group 


Selwynlte 404 Silica 567 

icaly and Siliceous sinter 498 v 

•ilky) Silver glance 49 


lead ore: argentiferous PbS 
ruby 545 
Simonellite 809 
Smaltine 631 
Soapstone 666 





MINERALS 


No. Luster 


4(1221 “O 


626 A-V 

627 M 


630 

631 M 

632 ... 

633 V, PI 


634 V, G 


637 R, A 


640 M 

641 . . . 


618 D, E 6-7 


622 PI, sM if. 

623 Sk 

624 ef. 


642 sV, R if. 


644 M 


if. 

S. H 2 SO 4 
s.h, H 2 SO 4 

6-7 

dec. HCI 

6-7 

6-7 

6 

gel. a. 
dec. HCI 
dec. a. 

if. 

dec. a. 

ef.’ ’ 

s.a. 

4.5-5 

s.h. HCI 

if. 

i. 

1050® 

C 

8. HNOj 

if. (6) 

s.a. 


gel, HCI 

f. 

8.h. HNO 3 

if. 

8. HCI 

3.5-4 

8. HCI 

if. gel. HCI 

melts* sl.s. HCI 

5 

8. HCI 

3 

8 . H 2 SO 4 

If. 

sl.s. H 2 SO 4 

f. 

dec. HNO 3 

if. 

sl.dec. H 2 S 04 

ef. 

dec. a. 

f. 

8.h. HNO) 


Special 

Properties 


intumesces; thermo- 
luminescent 


photoluminescent; pH 5, 
6, 7 


ductile, malleable 


decrepitates; glows 
brilliantly 


thermoelectric 
X-ray: same powder pattern 
as montmorilionite 


unlike etch figures; lat- 
tice: simple cubic but 
near that of body- 
centered cubic type; pH 10 


X-ray: structure like 
pyrite 

ome varieties, tribolu- 
minescent; may contain 
Ga.; pyroelecUic and 
diathermanoul; pH 5, 6 


dimorphous with dewindtite 

X-ray : arrangement partly 
identical with kyanite; 
pH 5, 6,7 


itates; photoelectric 


Locality 


V.R. With fluorite 

V.R. Minas Qeraes, Brazil 
V.R. Katanga, Africa 


Asia Minor; Greece; Spain; 
Morocco; Pennsylvania; 
New Mexico 


A. Saxony ;;Cornwall; Massa- 
chuswts; Rhode Island; 
New York: Pennsylvania 
Canada; Maryland 
R. WarwiciL N. Y.; Ural Mts,; 
Italy 

V.R. Shinkoloibwe, Africa 
R. Tintic, Ulah; Pala, 
California 

C. Widespread ; France ; 

Engiadd; Greenland 

C. Germany; Austria; France; 
Mass.; N. Y.; Penn.; 

N. Car. 

R. Norway :<aermany; Chile; 
N. S. Wales; Michigan; 
Colorado; Ontario 
V.R. Sincos, Peru 
V.R. Amherst County, Virginia 

V.R. Katanga, Belgian Congo 

R. Sweden; Norway; Ontario 

C. Conde, France; Ciily, Styria 
Woburn, England 
Unc. Siberia; Greece; England; 
N. S. Wales; Missouri; 
Arkansas; Utah 

Unc. Ilmen Mts^ Italy; Norway: 
Maine; Canada 


V.R. Kasolo, Belgian Congo 
R. Sudbury, Ontario; Pennsyl- 
vania; Wyoming; Trans- 
vaal; Siberia 

C. Bohemia; Harz Mts.; 

Japan; Mexico; Missouri 
Illinois; Wisconsin 

Unc. Austria; Switzerland; Mad- 
agascar; New York; 
Rhode Island ; Arkansas 
Unc. Ceylon; Burma; Italy; Mad- 
agascar; New York; New 
Jersey 

R. Bohemia; Cornwall; Tas- 
mania: Bolivia; S. Dakott 
V.R. Kasolo, Africa 

R. Switzerland: New England; 
Virginia; N. Carolina; 
Georgia 

V.R. Kangerdluarsuk, Qreenlanc 


R. Czechoslovakia; Germany; 
Chile; Mexico; Nevada 


* Heated rapidly: melts easily; heated slowly: does not melt. 

Soda feldspar 246 Specular Iron 335 (black, mica- 

|°J;.niter 483 ceous) 

Spessartine 285 

Spathic iron ore 625 Spessartite 285 

Spear pyrites 427 Spinel ruby 639 


Spodumene 565 
Stannine 640 

Starlite 767 (artificially treated) 
Stassfurtite 96 (massive) 
Staurotide 642 






PROPERTIES OF 


No. 

Name 

645 

Stercorite 

646 

Sternbergite 

647 

Stibotantalite 

648 

Stibnite 

649 

Stichtite 

650 

Stiepelmannite 

651 

Stilbite 

652 

Stolzite (Ra?) 

653 

Strengite 

654 

Stromeyerite 

655 

Strontianite 

656 

Studtite (Ra) 

! 

657 

Struverite 

658 

659 

Struvite 

Sulfur 

660 

Sussexite 

661 

Swartzite (Ra) 

662 

Sylvite 

663 

Sylvanite 

664 

Tachyhydrite 

666 

666 

Tachyaphaltite 

Talc 

667 

668 

Tamarugite 

Tantalite 

669 

670 

671 

Tantalum 

Tanteuxenite 

Tapiotite 

672 

Tellurium 

673 

Tengerite 

674 

Tennantite 

675 

Tenorite 

676 

677 

7'eschermacher- 

ite 

Tetradymite 

678 

Tetrahedrite 


Composition 

HNa(NH4)P04 M 

Ao2S*Fe4S5 

(Sb0)2(Ta,Nb)20« R 

SbaSs ^ 

MgC03*5Mg(0H)z* H 

2Cr(OH)3*4H20 ^ ^ 

(Y, Yb)P04 AIP04- 2AI H 

(OHh with Ce, La, Pr 
(Na2.Ca)0Al203-6Si02- M 

pA Te. 

FeP04-2H20 R 

AqzS'CuzS R 


F0(Ta,Nb)2Ti6Oi8 

NH4MgP04*6H20 

S 

HRB 03 [R = Mn,Zn, 
Mg] 

CaM^U02(C03)3* 


(Au,Ag)Te 2 

CaCl2-2MgClr12H20 

Altered zircon 
3Mg0'4Si02H20 


NaAI(S 04 ) 2 - 6 Hz 0 

(Fe,Mn)(Ta,Nb)206 


Ta C 

YTizTaOs . R 

(Fe,Mn)(Nb,Ta)206 f Tet. 


A supposed yttrium car- 
bonate 

5Cu2S-2ZnS-2As2S3 


Cryslal Hard- 
System ness 


Specific 

Oravity 

1.616 

4.21 

6.0-7.4 

4.52-4.62 

2.16 


Refractive 

Index 


7.07- 8.23 

2.8- 2.9 
6.1-6.3 


1.695w 

1.705* 

1.498 

2.27<o 

1.70-1 .76t7 


3.6- 3.71 1.664 

. . 1.545 X 

1.555 Y 
1.68 Z 

5.56 2.50Liw 

1.7- 1. 8 1.496 

2.05-2.09 2.038 


2.3 1.465« 

1.51/8 
1.5407 

1.97-1.99 1.490n 


1.5-2 7.9-8.3 


1.66-1.67 1.520W 


5.5 3 6 

1-1.5 2.b-2.8 1.589 


6-6.5 16.6 

5-6 5.55-5.77 

6 7.3-7.8 


2-2.5 6.1-6.3 


1.57 

>2.72l* 


1.5-2 7.2-7.6 


Color 

W,yBr 

pinchbeck 

Br 

Br,Y,rY 

load Qr 
steel dr 
lilac 


W,Y,Br, 

R 

Grn,Qr, 

Br 

pR 


W,Gr,Y, 

Greens 


steel Gr, 
silver W 
wax Y, 
honey Y 
dBr 

W,Grn, 

Gr 

colorl. 
iron BIk, 
grbrBIk 


btk,lead 
Gr, iron 
BIk 
BIk 


1.5 1.45 1.536 Wtoy 


p steel Gr 


3-4 4 . 4 . 5 .I >2.72uv flint Gr, 

iron BIk 


Steatite 666 v (massive) 
Stibioontte: HzSbtOs 
Stin ketone, of. anthraconite 


Succinite 283 v; 779 
Sunstone 256 v 
Synch istte 506 


Tabbyite 780 v 
Tabular spar 749 
Tachhydrite 664 



MINSltALS 


No. 

Luster 

Fiisi- 

biUty 

Solu- 

bility 

Special 

Properties 

Locality 

645 

V 

f. 

8 . HaO 

non-efflorescent 

V.R. In guano: Ichaboe, Africa; 
Guanope, Peru 

646 

M 

f. 

8 . a(|. reg. 

streak: black; thin laminae, 
flexible like tin foil 

V.R. Bohemia; Saxony 

647 

A, R 

4 

8 . only HF 

pyroelectric; pH 5 

V.R. Nelson, W. Australia; Mesa 
Grande, California 

648 

M,Sp 

1 

8 . HCI 

photoelectric 

Unc. Japan; Harz Mts.; China; 

California; Nevada 

R. Tasmania^ Quebec; Trans- 
vaal, S. Africa 

649 

G 

If. 

s.a. 


650 

A 


dec. HCI 


V.R. South Weft Africa 

651 

V, PI 

2-2.5 

dec. HCI 

exfoliates; pH 7, 8 

Unc. India; Mexico; New Jer- 
sey; Nova Scotia 

652 

R 

2 

dec. HNO 3 


R. Bohemia; S. Wales; 

Minas Qeraes, Brazil 

653 

V, PI 

2.5-3 

8 . HCI, 
i. H 2 SO 4 


R. Germany; France; Sweden; 

Virginia; California 

654 

M 

f. 

8 . HNO 3 


R. Altai, 'Siberia; Silesia; 

Chile; Arizona; Mon- 
tana; Colorado; Ontario 

655 

V, r 

1497®C 8 . HCI 

B. B. swells; thermoelectric; 
pH 7, 8 

C. Austria; Gprmany; New 

York 

656 

657 

Sk 

if. 


flexible fibers 

V.R. Katanga, Africa 

V.R. Italy; Madagascar; South 
Dakota 

658 

V, R 

3 

s.a. 

^roelectric 

R. Guano beds 

659 

R 

108®C 

8 . CS 2 

X-ray: shows normal 
symmetry; pH 6 

A. Sicily; Italy; Louisiana; 
Texas; Nevada 

660 

PI, 8 k 

2 

8 . HCI 

V.R. Franklin Furnace; New 
Jersey 

Yavapai County, Ariz. 

661 



8 . H 2 O 

fluorescent y Grn 

662 

V 

1.5 

8 . H 2 O 

X-ray: normal symmetry; 
diathermanous; cathode- 
luminescent; pH 6 

C. Vesuvius; Stassfurt; 

Galicia; Poland 

663 

M 

f. 

8 l. 8 . HNO 3 

V.R. Roumania; Australia; 
Colorado; California 

664 

V 

1 

8 . H 2 O 

decrepitates 

R. Stassfurt, Germany 

665 

Pi/Q 




V.R. Hitero and Kragerd, Norway 

666 

if. 

undec. a. 

exfoliates; pH 9 

A. Switzerland ; India; China; 
Vermont; New York; N, 
Carolina; Canada 

667 

V 

if. 

i. 


V.R. Chile 

668 

sM-Q 

if. 

v.sl.s.a. 

pH 6 

R. Finland; Norway; Massa- 
chusetts; Connecticut; 
Alabama; S. Dakota 

669 

670 

M 

R 

2900®C 8 . HF 


V.R. Ural and Altai Mts. 

V.R. Pi 1 bar a. West Australia 

V.R. Sukula, Finland; Topsham, 
Maine 

671 

M 

if. 

sl.s.a. 

X-ray : shows close relation- 
ship to rutile group 

672 

M 

vol. 

8 .h. H 2 SO 4 

V.R. Roumania; W. Australia; 
Colorado; New Mexico 

673 

D 

— 

8 . 8 . 


V.R. Ytterby, Sweden; Llano 
County, Texas 

674 

M 

1.5 

dec. HNOi 


R. Binnentai, Switzerland; 

Sweden; England; Peru; 
Chile; Colorado; Montana 

675 

M 

3 

s. HCI 


Unc. Vesuvius; Etna; Europe; 
Tennessee; Michigan; 
Arizona 

676 

V 

vol. 

8 . H 2 O 


V.R. Guano deposits: Africa; 
Patagonia 

677 

M, 8 p 

f. vol. 

8 . HCI 

thermoelectric 

V.R. Czechoslovakia; Norway; 
Sweden ; England ; Vir- 
ginia; Montana; Colorado 

678 

M 

1.6 

dec. HNO 3 

X-ray: closely similar to 
sphalerite in structure; 
fundamental formula 
dCuiS'SbaSj 

V.R. Bohemia; Germany; Corn- 
wall; Utah; Colorado; 
Arizona; Nevada 


T^nite: not a minaret or ora, Telegdite Bit Tellurite: ToOi 

TasmanftVBlS”^**^ T ell uric ochre : T eQt Terpin hydrafke 78® 






PROPERTIES OP 


m 




Composition 

Crystal 

Hard- 

Specific 

Refractive 

Color 

No. 

Name 

System 

ness 

Gravity 

Index 

679 

Thatenite 

2Y203-4SI02Ha0 

M 

6.5 

4.1-4.45 

1.738 

flesh R 

680 

Thenardite 

Na2S04 

R 

2.5 

2.68-2.69 

1.477 

W,br 

681 

682 

Thermonatrlto 

Thomsonite 

Na2C03 H 20 ^ 

2(Ca,Na2)0-2Al2O3* 

R 

R 

1.5-2 

5-5.5 

1.6 

2.3-2.4 

1.506 

1.503 

W 

W,rQrn 

4Si02-5H20 






683 

Thorianite 

(Th,U)02 

C 

6.5 

8.0-9.7 

2 . 21 , 

Blk 

684 

(Ra) 

Thorite (Ra) 

Thoroaummite 

(Ra) 

ThSi04 

U03-3Th02-3Si02- 

Tet. 

Tet.? 

4.5-5 

4-4.5 

4.5-5 

4.5 

1.68-1.721, 

BIk 

dYBr 

685 



6 H 2 O? altered 






686 

Thorotungstite 

mackintoshite 
Essentially tungstic and 

R? 


5.55 

>1.741, 

honey Y 

(Ra) 

thorium oxides, rare 






687 

688 

Thortveitite 

Thuchollte* 

earths 

(Sc,Y)2Si207 

Hydrocarbon, Th.Ce,La, 
Dy, Y, Er, Hz, ^ 

HgSe 

M 

6-7 

3.5-4 

3.57 

1.78- 

1.793 

grQrn, 

Blk 

jet Blk 



689 

(Ra) 

Tien'.annite 

c 

2-3 

1.57 

8.19 


steel Qr, 
blk lead 










Qr 


Tin 

Sn 

Tet. 

2 

7.17 


tin W 




691 

Titano<elpidite 

Elpidite with high Ti 

R 

6.5 

2.55 

1.686 

Br 

692 

Toddite (Ra) 

May be a mixture of 

R 

6.5 

5.041 


pitch Blk 




columbite and euxenite. 






55.73% NbzOs; 11.08% 

U oxides 





Y,W,gr 
grn, bl,r 

693 

Topaz 

(AI(F,±OH)]2Si04 

F| 

8 

3.4-3.6 

1.6308D 

694 

Torbernite 

(Ra) 

Cu(U02)2P20e-12H20 

R 

1 2-2.5 

3.2 

1.592w 

Grns 

695 

Tbrnebohmite 

(Ce.La.AI) 3 (F,OH) 

M? 

i 4.5 

4.9 

1.85 

Grn to 



(§lO.)2 

, 




olive 

696 

Tourmaline 

Complex Al boro-silicate 

H 

7-7.5 

2.9-3.2 

1.6366(0 

various. 



±Li,F 6 ,Na, Mg 





Wto Blk 

697 

Trimerite 

(Mn,Ca) 2 Si 04 *Be 2 Si 04 

M 

6-7 

3.474 

1.720 

salmonPk, 







coiori. 

698 

Triphylite 

Li(Fe,Mn)P 04 

R 

4.5-5 

3.42-3.56 

1.702 

bIQrn, 







grnGr 

699 

Triplite 

(Mn,Fe)2FP04 

M 

4-5.5 

3.5-3.8 

1.660- 

Br,blkBr 

700 

Tritomite 

Complex fluo-silicate of 

H 

5.5-6.0 

4.2 

1.673 

1.751, 

dBr 



Ce, La, Y, Dy, Ca, Ba,etc. 


701 

702 

Troegerite (Ra) 
Trona 

(;U02)3A8208-12H20 

IMazCOsNaHCOz^HzO 

M? 

M 

soft 

2.5-3 

3.3 

2.11-2.14 

1.58-1.631, 

1.492 

lemon Y 
Qr,yW 

703 

Tschermigite 

(NH4)AI(S04)r12H20 

C 

2 

1.64 

1.4591, 

w,— 

704 

Tungstenite 

WS 2 ? 

M 

2.5 

7.4 


dleadQr 

705 

Tungstite 

WOjfHzO?) 

R? 

2.5 

5.5? 

^24 

Y,yQrn 


* &%p also No. 813. 
Thioelatarite 812 
Thomaanoliia: NaCaAIFo-HaO 
Thullte 770 


Thuringlte: hydrous Al, Fa, 
sHicate 

Tlla ore 187 v (earthy) 

Tfn pyrites 640 


Tinstone 132 _ 

Tincal: Na 2 B« 07 *SHaO 
Titanic iron 353 
Titanite 638 



679 Q 

680 V 


681 V 

682 V, PI 


683 . . . 

684 V 


687 A, R 6f. 


688 D, E 
brilliant 


8. H>0 
gel. HCI 


Special 

Properties 


59-64%Yttr. 

changes at 235*’C ± to 
negative uniaxial form 
called metathenardite; 
pH 7 

pyroelectric; intumesces 


8. HNO3 72-7996Th02; 1-85gCer.; 
pH7 

gel. a. does not gel. after cal- 
cination :41-58^Th02; 
O-695E2O3 

V.8. HNO3 41.45gTh02;6.79^E203 


dec. a., 16%Th02; pH 6 

81 . 8 . NaOH 

i. HCI 51-55% Yttr. of which 
SC2O3 » 37.6-42%; 
0.5% Hf 

sl.s. HCI decrepitates 


689 M vol. s.aq.reg. streak: black; decrepitates 


690 M 223<»C 8. HCI 

691 


4.18% rare earths 


V.R. Osterby, Askagen. Sweden; 

Hundholraen, Norway 
R. Siberia; Spain; Chile; 
Arizona; California; 
Nevada 

V.R, Vesuvius 

Unc. Italy ; Ireland ; Scotland ; 
India; New Jersey; Ar- 
kansas; Michigan; Nova 
Scotia 

V.R. Balangoda;Ceylon; 

Betroka, Madagascar 
R. Norway; Sweden 


V.R. Llano County, Texas 
V.R. Pulai, Malay States 

I 

V.R. SMersdalei^ Norway; 
Madagasgar 

V.R. Conger, Ellfworth, Ontario; 
Quebec 

R. Harz Mts.; Marysvalo, 

Utah 

V. R. Russia ; N . S. Wales ; Bol i via; 

Mexico; Pennsylvania 
R. Mt. Chilbina, Russian 
Lapland 

V.R. Sudbury, Canada 


693 V if. sl.dec. H2S04 pyroelectric; pH 6, 7 


694 PI, sA 2.5 


695 

1 


s.h. cone. a. 

696 

V, R 

4-6.5 

undec. a. 

697 

briiilant 

6 

8. HCI 

698 

V,R 

1.5 

s.a. 

699 

R,A 

2.5 

s.a. 

700 

R 

(?) 

gel. HCI 

701 

P 

2.5 

s.a. 

702 

V 

1 

8. H2O 

703 

704 

V 

1 

8. HzO 

705 

E 

if. ■ ' 

s. kokI 


Jopazolite 282 v 
Torbanite 787 v 
Touchstone 567 v (black) 
Tfaverseilite 559 v 


8. HNO3 fluorescent; in air below 
100° dehydration forms 
metatorbenite I, with 
8H2O; at 130®, meta- 
torbenite II; pH 6 


electric; piezoelectric; 
pH 7, 8 


s.a. sometimes decrepitates 

s.a. streak: yellowish gray; pH 6 

HCI 44-59%Cer.; 0.4-4.6% Yttr; 
0-10.6%Th02+Z^02; 
decrepitates (?) 

s.a 

laO photoluminescent; pH 10 

izO pH 3 

streak: as color 
La., Material from Salmo, 

OH B.C. proved SNOyHzO; 
pH 6 


Tremolite 36 
Tridymite 571 

Tripestone 43 (concretionary) 


R. Ural Mts.: Japan; Mexico; 
Brazil; Maine; New 
Hampshire; Colorado; 
Utah 

V.R. Bohemia; Saxony; Corn- 
wall; S. Australia 


V.R. Vastmanland, Sweden 

C. Madagascar ; Ceylon ; Bra- 

zil ; Maine ; California 

V.R. Vermland, Sweden 

V.R. Bavaria; Finland; Maine; 
New Hampshire; 
Massachusetts 

V.R. Bohemia; France; Maine; 
Nevada 

V.R. Langesundfiord, Norway 


V.R. Neustadtel, Saxony 
C. Northern Africa; Egypt; 
Venezuela; Nevada; 
California 

R. Bohemia: Italy; Wyoming; 

New Mexico 
V.R. Emma Mine, Utah 
R. Cornwall; Cumberland; 
Monroe, Connecticut 


Tripolite: SiOa remains of dia- 
toms 

Trogerite 701 
Tronite 702 






PROPERTIES OF 




: 1 

Composition 

Crystal 

Hard- 

Specific 

Refractive 

Color 

No. 

Name 

Sysieni 

ness 

Gtravity 

Index 

70$ 

Turgoois<e) 

aAlzOs-CuO^PzOs* 

9 H 2 O 

Tri. 

5-$ 

2,6-2,83 

1.62 

sky Bl, 
bi Qrn, 
apple 








Grn 

707 

Ty uy am unite 
(Ra) 

Uhligite 

UJealte 

CaOUOa-VzOsHiHiO 

R 

soft 

3.7-4.3 

1.870± 

Y 


Ca(Zr,Ti)205+Al2Ti05 

NaCaflbOs'BHzO 


5-6 

1 



BJk,Br 

W 

708 

709 

M 

1.65 

1.508 


Utifnaiiiiito 

NiSbS 


5-5.5 

6.2-6.7 


steel Gr, 

710 

0 


silver W 


Uitrabasite 

2aPbe<1 1 AgzS 3£laSz< 
286283 


5 

6.026 


Gr-BIV 

711 

n 



712 

Uraconite (Ra) 

U2O3 4- (Ra) 

Complex, variable uran- 
ate with Th,Zr,La,y, 

R 

soft 

5.5 

3.7-3.9 

9.0-9.7 

1.79 

YO 

0r,grn,br, 

velvet 

Bik 

713 

714 

Uraninite (Ra) 

Uranium-galena 



Pb,He,A,N 

A galena containing Pb 
206 

UOs-SOsCaOCuO* 

H2O? 

Ba(UOi)2P208*8H20 








715 

716 

Uranochalcite 

(Ra) 

Urandoircite 


2-2.5 


1.655 

grass Grn, 
apple Grn 
yGr 

R 

2 

3.5 

1.623 

717 

(Ra) 

Uranoniobite 

Crystallized uraninite 

Q 


9.0-9.7 







718 

<Re) 

Uranophans 

(Ra) 

Ca0*2U03-2SI0r7H20 

R 

2-3 

3.81-3.90 

1.666 

Y 

719 

Uranopiiite 

(W 

Ca0-8U03*2803- 

25mtO? 

Tri.? 


3.9 

1.623 

Y 

720 

Urano'spathite 

(R$) 

Uranosphaerlte 

(m 

Hydrated uranyl phos- 
phate 

Bi203-2U03-3H20 

R 


2.5 

1.510 

Y,pGrn 

721 

R? 

2-3 

6.36 

1.955 X 
1.685 Y 
2.05 Z 

OY,brick 

R 

722 

Uranospinite 

Ca(U02)2As20g-8H20? 

R 

2-3 

3.45 

1.586CO 

siskin Grn 


(Ra) 





1.582/9 

siskin Qrn 

723 

UranotbaJtite 

2CaC03'U(C03)r 

R 

2.5-3 

2.14-2.15 

1.503 

724 

(Ra) 

Uranothorite 

IOH2O 

U,ThSi04 

Tet. 

5 

4.126 


R,— Br 



726 

(Ra) 

Uvanite (Ra) 

2UOr3V205-15HzO 

R 




1,879 

brY 

726 

Valentinite 

86203 

R 

2.5-3 

5.76 

2.35 

W 

727 

Vanadintte 

3PbjiV20g*PbCl2 

H 

2.5-3 

6.6-7.1 

2.354w 

d ruby B, 







brY, 

Y,rBr 

728 

Vandenbrandite 

Cu 0 U 03 - 2 H 20 

Tri.<7> 

4 

5.03 

1.77 X 

Grn 


(Ra) 



1.78 Y 
1.80Z 

amber 0 



729 

Vandendries- 

Hydrous Pb uranate 

R 



1.8841} 


sdieite (Ra) 





730 

Varlscite 

AIP04-2H20 

R 

4 

2.5 

1.558 

variscite 







Grn 

731 

Vietinghofite 

ViUiaumite 

Hydrated Fe eamarskite 
NaF 

Am. 

5.5-6 

5.53 


Bik 

732 

C 

soft 

2.8 

1.33 

carmine 

733 

Vivianite 

3Fe0PaQ5-8H20 

M 

1.6-2 

2.58-2.68 

1.598 

— ,BI,Grn 

734 

Vogilt6<Ra) 

Hydrous carbonate of U, 

Tri.? 

soft 

3.35 

1.547 

emerald 



Ca,Cu 





Qrn 

735 

Voibortkite 

6<Cu,Ca,Ba)0V205- 
1 5H2(j 

M? 

3 

3.5 

2.0271 

olive Grn, 
citron Y 


Troosita 745 (riBd, crystdO 
Tscheffkintte ISO 

T/riteZ9» 

Tytonita 267 
U*gatena 714 
UinU(h)ite 796 


UlrichiU 713 v 
Ultramarine 393 
Uralite: 553 altered to 29 
Uranic ocher 312; UzOj (+Ra) 
Uraninite-thucolite 688 
Uranite: a generic term cover- 
ing eingle ang doubieU phos- 
phates 


Uranokher 312 
Uranolepidite 728 
Uranopecherz 312 
Uranosphaerlte 721 ^ _ 

Uranotnorianite: (ti, Xh).Ot»'U" 
termediate between,713ano 
683 

Uranotile 718 






MINERALS 19T 


No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

Special 

Properties 

Locality 

706 

W 

If. 

8 . HGI 

decrepitates; often artifi- 

R. Persia; Siberia; Virginia; 





oially treated to give de- 
sirable color; pH 4 , 6 

New Mexico; Nevada 

707 

708 

709 

E. A, 

1 



V.R. Altai Mts.; Colorado; Utah 

V.R. Lake Magad, E. Africa 

C. Chile; Nevada; California; 
Nova Scotia 

PI 

M 


near zirketite 

S 

1 

sl.s.h. HzO 

intumesces; pH 9, 10 


710 

M 

f. 

dec. HNO 3 


R. Austria; Germany; Sar- 
dinia; England; France 



711 

M 



recent data shows this to be 

V.R. Freiberg, Germany 





identical with diaphorite 
with 2 , 2 % Ge 

V.R. Joachimrthai, Bohemia 

712 

E 


s.a. 

similar to zippeite 

713 

sM, 

if. 

8 . HNO 3 . 

0-3?gCer.; 0-10.2^ Yttr.; 

R. Roumanla; Bohemia; Sax- 


G, D 


8. H 2 SO 4 

1.6-11%Th02;pH5,6 

ony; E, Africa; Connecti- 
cut; CfMorado; Canada 

714 





V.R. Bedford, N.Y, 

V.R. Joachimaithai, Bohemia 

716 

Sk 


s.a. 

streak: as color 

716 

PI 

3 

s. HCI 

fluorescent; photo- 

V.R. Falkenstein; Saxony; 





luminescent 

Madagascar 

717 






V.R. Norway 

R. Silesia; Bavaria; Saxony; 

S. Australia; Pennsyl- 

718 

V, PI 

if. 

gel. HCi 








vania; N. Carolina 

719 



s.a. 


V.R. Saxony; Bohemia; Colorado 

V.R. Redruth, Cornwall 

720 



on losing HzO becomes 
uniaxial 




721 

G 



decrepitates 

V.R. NeustMdtel, Saxony 

722 

V, PI 

f. 

s.a. 

fluorescent 

V.R. Neustadtel, Saxony 

723 

V, PI 

if. 

s.a. 

fluorescent 

R. Bohemia; Saxony; Greece 

724 

R, V 

if. 

gel. HCI 

17%U oxides 

V.R. Norway; Ontario; 
Madagascar 

V.R. Emery County, Utah; 
Colorado 

V.R. Czechoslovakia; Saxony ; 

725 


8 . 

(NHOzCOa 


726 

A, PI 

1.5 

s. HCI 







Algeria; South Ham, 
Quebec 

727 

G 

990°C 

v.s. HCI 

decrepitates; pH 5, 6 

Unc. Urals; Austria; Spain; Scot- 





land; Mexico; Arizona; 
New Mexico 


728 

V. 

df. 

s.h. acids 

streak: areen 

Unc. Katanga, Africa 

729 




resembles fourmarierite 

V.R. Katanga, Africa 

730 

V, 

if. s 

. HCi after 


R. Messbach, Saxon Vogtiand; 
Arkansas; Utah 

brilliant 

ign. 


731 

D 



8.2%EiOj 

V.R. Lake Baikal, Siberia 

732 




V.R. Islands of Los, French 






Guinea 

733 

PI, V 

1.5 

8. HCI 

exfoliates; color changes on 

Unc. France; Cornwall; New 





exposure to light, re" to 
Fe"'; pH 5 

Jersey; Delaware; 

Colorado 

734 

PI 

if. 

s.a. 

R. Joachimsthal, Bohemia; 

735 

PI, V 

1.5(?) 

i. 


Russia 

V.R. Russia; Thuringia; Utah; 
Asia; Colorado; Africa 





Urao 702 
Uranvitriol 362 
Uvarovite 286 v 
Vanadium mica 592 
Variegated copper ore 98 
Vermiculites: a group name for 
micaceous minerals oom- 


merciaily important because 
of exfoliation on heating; cf 
360 

Vermillion 166 
Vesuvianite 392 
Vitreous copper ore 146 
silver ore 49 


Voglianite 712 
Voltzite: 4ZnS 4- ZnO 
Vulpinite 43 v (scaly) 

Wad: hydrous earth mixt. of 
Mn oxitles and other metallic 
oxides 

Warringtonite 168 v 



198 


PROPERTIES OF 




CompoeiLion 

Crystal 

Hard- 

Specific 

Refractive 

Color 

No. 

Name 

System 

ness 

Gravity 

Index 

736 

Vrbaite 


p 

3.6 

5.3 

extreme 

grBIk 

TI2S*3(A8,oO;2^3 

M 

5-5.5 

3.07-3.14 

1.570 

Y,gr,grnR 

737 

738 

739 

Wagnerlte 

WaJ|)urflite 

Warwickite 

SMgU'rzUs'ivigra 

3U02-5Bi203-2A8205- 

12 H 20 ? 

(Mg,Fe) 3 TiB 20 <, 

Tri. 

R 

3.5 

3-4 

5.8 

3.36 

1.87-2.0517 

1.809 

Y 

dBr^BIk 

740 

Wavelilte 

4AIP04-2AI(0H)3-9H20 

R 

3.5-4 

2.31-2.34 

1.534 

W,Y.Qrn, 

Qr.Br, 








BIk 

741 

Weibyeite 

Related to ancylite, hy- 

p 


3.19 


y.r.Br 




drous carbonate rare 






742 

Weinschenkite 

earths, Ca.SrJ^ 
(Y,Er)P64'2H20 

M 



1.6 ±17 

W 




743 

Wernerite 

Me 8 oMa 2 o* Me4oMa6o 
[Me=CaC 03 - 3 CaA !2 

Tet. 

5-6 

2.66-2.73 

1.567w 

W,Gr,bl, 
grn, r 



SizOa; Ma = NaCI- 






744 

Wiikite 

3NaAlSi30e] 

Niobat^ titanate, sili- 

R ? 

6 

3.8-4.8 

2.0 + 17 

BIk 

cate Fe, rare earths; 






745 

Willemite 

mixture 

2 Zn 0 Si 02 

H 

5-5.5 

3.89-4.18 

1.691CV 

W,grnY, 
Grn, R, 
grW,yBr 
W,y,gr 

746 

Witherite 

BaCOs 

R 

3-3.75 

4.27-4.35 

1.676 

747 

Woehlerite 

Zr silicate and niobate 

M 

5.5-6 

3.42 

1.716 

Y,Br 



of Ca, Na, etc. 






748 

Wolframite 

(Fe, Mn)W 04 

M 

5-5.5 

7.0-7.5 

2.32 

d grBIk, 
brBIk 

749 

Wollastonite 

CaO'SiOz 

M 

4.5-5 

2.8-2.9 

1.629 


750 

Wuifenite 

PbMo 04 

Tet. 

2.76-3 

6.7-7.0 

2.402c.ir 

OY,Qr. 







Grn,Br, 

R 

751 

Wurtzite 

ZnS 

H 

3.5-4 

3.98 

2.33UU 

brBIk 

752 

Xenotimo 

YiOrPzOstCe, Th,Si 

Tet. 

4-5 

4. 5-4.6 

1.72w 

yBr, rBr, 

R, W, Y 

753 

Yttrialite 

Silicate Th and Y metals 

Am. 

5-7 

4.575 

1,75817 

olive Grn, 


(Ra) 





OY 

754 

Yttrocalcite 

CasYzFtfi 

H 

4-6 

3.19 

1.45(?)i7 

W. grn 

755 

Yttrocente 

CaFz with varying 
amounts (y,Ce)F 3 

C 

4-5 

3.3-3.4 

1.43417 

VBI, Gr. 






rBr 

766 

Yttrocrasite 

(Ra) 

(Ca,Pb) 0 (Th,U) 02 - 

16 Ti 0 ^ 3 (Y,Ce.Th) 203 - 

CaFz with varying 

R 

5.5-6 

4.8 

2 .I 17 

BIk 

757 

Yttrofluorite 

C 

4.5 

3.55 

1.46i7 

Y,Br,Grn 



amounts of YFj 




758 

Yttrogummite 

(Ra) 

Decomposition product 
of cleveite 

Tet. 

4-4.5 

4.43-4.54 


yBr, 8 tk 

759 

Yttrotantaiite 

Y4(Ta207)3?Nb,Ca,Fe, 

H 

R 

5-5.5 

5.5-5.9 

2.1 5i7 

Bik.Br, 

brV,Y 

760 

Yttrotitanite 

Titanitewith ±1295 
(Y.Ce)203±5%Fe203 
•A^j 

NiC03-2IMi(0H)2- 

M 

6-7 

3.5-3.7 

1.935 

BrBIk 

761 

Zaratite 

Am. 

3-3.5 

2.5-2.7 

1.56-1.6117 

emerald 



4H20? 




Grn 

762 

Zeunerite (Ra) 

Cu(U03)2A8208-8H20 

R 

2-2.5 

3.2 

1.643w 

apple Grn, 








emerald 

Grn 


WebBterite 16 
Wheweiiite 776 
WhJtb Iron pyritas 427 
lead ore 141 


White mica 450 
nickel 631 
vitriol 305 
WOhlerlte 747 


Wood copper 496 
tin 132 

Wurtzilite 814 



IVilNERAXS 


199 


No. 

Luster 

Fusi- 

bility 

Solu- 

bility 

Special 

Properties 

736 


ef. 

s. HCi 

streak: light red 

737 

V 

4 s. 

HCI,HN03 

thermophosphorescent 

738 

A,G 

1.5 

resembles gypsum 

739 

740 

sM, 

PI, 8 V 

V,PI, 

5.5 

dec. H 2 S 04 

8 . HCI 


if. 

swells; (A) photolumin- 


R 



escent; pH 5 

741 

V 


s. HCI 

66.96%Ce 

742 

743 


if. 

s.dec.a. 


V, PI, 

3 

sl.dec. HCI 

intumesces; pH 7 , 8 

744 

R 

If. 


2.59gCor.;7.6%Yttr.; 

1.2%Sc203;5.5%Th02 



745 

V, R 

3.5-4 

gel. HCI 

photoluminescent: green, 
yellow 

746 

V, R 

2.5-3 

s.dec. HCI 

pyroelectric; pH 8 

747 

V, R 

3-3.5 

s. HCI 

0.5% Hf; trace Ce 

748 

M, D 

2-4 

dec. a. 

decrepitates; pH 6 

749 

V, PI 

4(1540®C) 

often thermophosphores- 




dec. HCI 

cent; fuses after inversion 
at 1200 ®C; photolumi- 
nescent; pH 11 

750 

R, A 

2 

dec. HCI 

decrepitates; diamagnetic; 





ultra-violet color change ; 
pH 6 

751 

1 

R 

6 

8 . HCI 

sublimes in nitrogen at 


R, V 



1185®C; reforms on 
cooling ; photoluminescent 

752 

if. 

i. 

0-1 1 %Cer. ; 54-64.7% Yttr. ; 
1.5%Th02 

753 

V, G 

If. 

8 . HCI 

6 - 8 . 2 %Ce; 43-47% Y; 

10 . 8 - 1 2 . 8 % Th 02 

754 

V 

if. 

s.a. 

755 

V, PI 

if. 

8 . HCI 

proven experimentally that 





CaFa can take up 
55%CoF3;9-18%Cer.; 

756 




8-29% Yttr.; decrepitates 

R 

if. 

8 . HzSOa 

3%Cer.-25.7%Yttr.; 

8.7?gthOi 


757 

V 

f. 

s.a. 

proven experimentally that 





CaF? can take up 

50% YF 3 ; atomic struc- 

758 




ture similar to fluorite 

brilliant 



20-25%Yttr.; 1 - 2 %Cer.: 

41.4%ThO2;6.7%E20i 

1 7-38 % Yttr. ; 0-2.4 % Cor. 

759 

.M^V, 

If. 

i. 

760 

V 

f. 

dec. HCi 

8 . HCI 


761 

V 

If. 


762 

PI 

3 

8 . HNO 3 






Locality 


V.R. Allchar, Macedonia 
V.R. Salzburg, Austria; Norway 
V.R. NeustiLdtel, Saxony; 

Joachimathal, Bohemia 
R. Warwick, New York 

Unc. Bohemia; Germany: Eng- 
land; Pennsylvania; 
Arkansas 

V.R. Langesundfiord, Norway 


V.R. Amberg-Auerbach mines, 
Bavaria 

Unc. Siberia; Finland: Sweden; 
Madagascar: Massachu- 
setts; NSw York; Now 
Jersey 

V.R. In pegmatite: Finland 

Unc. Belgium; Oermany; Africa; 
New Jersey; Colorado; 
New Mexico 

C. Cumberland, England; Ja- 
pan; Kentucky: Ontario 
V.R. Brevik, Norway: Fr. 

Guinea:Rea Hill, New 
Hampshire 

Unc. Transbaikalia; Saxony; 

Cornwall; N. S. Wales; 
Bolivia 

C. Roumania; Italy; Finland; 
New York; California; 
Michigan; Canada 

R. N. S. Wales; Mexico; Aus- 
tria; Bohemia; Pennsyl- 
vania; New Mexico; Ari- 
zona 

R. Bohemia; Bolivia; Peru; 
Butte, Montana; 
Missouri; Utah 

R. Norway; Sweden; Brazil; 

Switzerland; N. Carolina; 
Colorado 

V.R. Llano County, Texas 
V.R. Norway 

V.R. Falun, Sweden; Sussex 
County, New Jersey; 

New York 

R. Llano County, Texas 
V.R. Hundholmen, Norway 


V.R. Norway 

V.R. Ytterby, Finbo and 
Broddbo, Sweden 
V.R. Arendal and other places in 
Norway 


R. 

R. 


Spain; Tasmania; N. S. 
Wales; Greenland; 
Pennsylvania 
Bohemia; Utah; Schnee- 
berg, Saxony 


Yellow copper ore 149 
^ ochre 404 
Yen.te 354 

ntroapatite 46 v (+3.369B Ce> 


Yttroilmenite 353 (+Y) 
Zeolite: family of hydrous sili- 
cates; 143; 474; 517 


Zinc blende 637 
spinel 279 
vitriol 305 


PROPERTIES OF 


No. 

Name 

Composition 

Crystal 

System 

Hurd- 

ness 

Specific 

f^.ravity 

Refractive 

Index 

Color 



Zn 


2 

6.9-7.2 


Wto bIQr 

763 

Zinc 




764 

Zincite 

ZnO 

H 

4-4.5 

5.4-5.7 

2.01 3« 

dR,OY 

765 

Zinkenite 

PbS-SbzSa 

R 

3-3.5 

5.12-5.35 


steel Or 

766 

Zippoite (Ra) 

2U03S03'8H20 

M? 

3 

1.689- 

1.710 

1.615 

Y 

767 

Zirkelite (Ra) 

(Ca,Fe) (Zr, Ti, TOzO 

C 

5.5 

4.7 

2.19*7 

BIk 

768 

Zircon 

ZrOz’SiOz 

Tet. 

7.5 

4.68-4.7 

1.923 

1 .960w 

— .y.Qr, 
brY,rBr 

769 

770 

Zirkite 

Zoisite 

Mixture silicate and 
oxide of Zr 
4Ca0-3Al203-6Si02- 
HzO 

R 

6-6.5 

3.25-3.37 

1.703 

grW.Gr, 

yBr^grn 

771 

Zunyite 

[AI(OH,F,CI)2l eAIzSbOiz 

C 

7 

2.875 

1.589*7 

colorl., W 


Zinnwaldite 453 Zirkite 65 (impure) ; trade name 

for zircon ia ore 

TABLE B— SALTS 


No. 

Name 

Coinixisition 

Crystal 

System 

1 lurd- 
ness 

Specific 

Gravity 

Refractive 

Index 

Color 

772 

Earlandite 

Ca3(C6H507)r4H20 

Tet. 



1.523 

colorl. 

773 

Humboldtine 

2FeC204-3H20 

R 

2 

2.28 

1.561 

Y 

774 

Mellite 

AIzCuOiz-ISHzO 

Tet. 

2-2.5 

i 1.55-1.65 

1.539a» 

honey Y 

775 

Oxammite . 

(NH4)2C204-2H20 

R 

soft 

1.48 

1.547 

W 

776 

Whewellite 

CsCzOa* HzO 

M 

2.5 

2.23 

* 1.555 

colorl. 


TABLE C— HYDRO- 


No. 

Nome 

Comi)OBition 

Crystal 

System 

Hard- 

ness 

Specific 

Gravity 

Refractive 

Index 

Color 

777 

Albertite 

86.04%C:8.96%H; 
2.93% N; 1.97550 

Am. 

2-3 

1.097 


jet BIk 

778 

779 

Ajkaite 

Amber 

80.38%Ci11.055H: 

7.20%6; 0.1455s 
C:H:0 =*40:64:4 

? 

Am. 

2.6 

2-2.5 

1.05-1.06 

1.096 

1.5412 

1.54±*7 

y-rBr 

Y,r,br,W 

780 

Aaphattum 

83.68%C:10.84%H; 
0.45%N; 5.10%S 

Am. 

1-2 

1-1.8 


brBlk,Blk 




781 

Bacatite 

An amber 

Am. 

2.5 

1.06 


Y,— W 

782 

Carbocer 

(?). Contains 8.2% rare 


1.7 

1 


783 

Carburan (Ra) 

earths 

60.96%C; 28.93% HzO; 






9.51 % ash. Ash con- 
tains: 54.20%UO3, 
17.01 %Pb 










minerals 


No. Luster 

763 M 420®C. 

764 sA If. 


Special 

Pr<HK»rtieB 


766 Sk 

767 R 


769 

770 V, PI 3-3.5 


8.a. streak: orange yellow; X- 
ray: atomic structure 
closely related to green- 
ockite and wurt 2 ite; pH 8 
e.h. HCI decrepitates; streak: as 
color 


i. 0.7.35gThO2; 0-3%EaO»; 
1.0% Hf 

airTMMit i. 0.98% Hf average six analy- 
ses; diamagnetic; pH 6 


i. B. B. swells; pH 9 


V.R. Australia; N. S. Wales; 

New Zealand; Alabama; 
California 

R. Franklin Furnace, New 
Jersey; Poland; Spain; 
Tasmania 

R. Harz Mts.; France; Tas- 
mania; Arkansas; Colo- 
rado; Nevada 

V.R. Joachimsthtl. Bohemia; 

Fruita, UWh 
V. R. Brazil ; Ceylipn 

Unc. Ilmen Mts.; Urals; Nor- 
way; Swmen; Ceylon; 
Madagaspar; Maine; 

New YorA;N. Carolina; 
Colorado; Texas 
.... Caldas, Braail 

Unc. Austria; Ita|^; Switzerland; 
Mexico; ilassaciHisetts; 
Pennsylvania; Tennessee 
V.R. Postmasbuilli, S. Africa; 

Zuni min( Colorado; 
Guatemala i 


OF ORGANIC ACIDS 



No Luster 
772 


774 . . . 

775 . . , 

776 V 


Special 

Properties 


LooiAhy 

V.R. Weddel Sea, Anarctica 


space group C(5/4b) V.R. Weddel Sea, Anarctica 

I(4/m) ; found as mrrrctte 
envelope crystals in sedi- 
ments, 44-5000 meters 
deep 

8.a R. Bilin, Bohemia; Germany; 

Elba; Lambton County, 
Ontario 

.... dec.h. HzO; Unc. Bilin, Bohemia; Saxony; 

8. HN^ Russia; SiPeria; Montana 

ef. 8. HzO R. From the guanao of the 

Guanape Islands, Peru 

7 s.a. R. Saxony; Bohemia; Alsace 



CARBON DERIVATIVES 


No. 

Luster 

r* uBi- bulii- 

bftily bility 

777 

brifliamt 

fuses inuperfeol- 

778 

pitch- 

like 

ly; sl.e. tur- 
pentine 

f. Lh.ate., ether, 

779 

R 

CSz 

softens 150*^, 

780 

pitoh- 

melts 250-300® 
C. 

Witts 

781 

like 

R 

sol. turp., 
ether, ale. 

782 



783 


t 


Properties 

differs from asphaltum in 
fusion and soluMIHy 

•vctves HzS 

electric by friction; may 
fluoresce 

fritu m inoiis >odor 


Contains a little succinic 
acid 

Found enclosed in 
kondrikite 
Related to thucolite 


Locality 

R. Neva Scotia 

V.R. Coal beds, AJka, Hungary 

Unc. Ceest of the BaMtc; Prussia 
Denmark; Russia 

Unc. TrInicUd; Regicn of the 
Dead Sea; California 

V.R. Baja, Mexico 

V.R. Kola, Lapland 

V.R. Karelia, Russia 







m 


PROPERTIES OF 


Composition 


Crystal Hard- 
System ness 


SpeciBc Refractive 
Gravity Index 


784 Coal 

785 (a) Anthracite 


786 (b) Bituminous 


787 (c) Can net 


788 (d) Lignite 


789 Curtisite 

790 Dopplerlte 

791 Dysodile 


792 Elaterite 

793 Enelectrite 

794 Fichtetite 

795 Fiagstaffite 

796 Qilsonite 


797 Qraebite 

798 Qrahamite 


799 Hartite 

800 Hatchettite 

801 Hoallte 

802 Kisceliite 


803 Napalite 

804 Ozocerite 


805 Paraffin 

806 Petroleum 

807 Scharizarite 

808 Scheererite 

809 Simonellite 

810 Tasmanite 


811 Telegdite 

812 Thioelaterite 


813 Thucholite 

(Ra) 

814 Wurtzilite 


See also special table of .... 
coals 

93.5%C:2.815gH; Am. 

0.97%N;2.725gO; 
fixed C, 74.329g _ 

84.2%C;5.6%H;1.5^ Am. 
N;8.75gO; fixed C, 

68 % 

Differs from Bituminous Am. 
in low fixed C (40%) 
and high volatile 
73,0%C;5.2%H; Am. 

1.3%N;20.5%0;fixod 
0,39.5% 

C24H,8? R? 


C:H:O«10:12:5 
Oxygenated hydrocar- 
bon with 2.3% S, 
1.7%N 

80.0%C: 12.23%H; 

1.78%N; 5.83%S 
A hydrocarbon 
CjHa? 

C10H22O3 

89.28%C;8.66%Hj 
0.79% N; 1.79%S 


Near CisHmOs or 

C|7Ht408 

59.2%C:6.77%H; Am. 2 

1.01%N;14.68%O; 

19.34% ash 

CieHao TrI. .... 

C:H= nearly 1:1; R 1 

also given C38H78 

Ci4H|02 R .... 

A sulfur-bearing hydro- 2 

carbon resin 
(without oxygen) 

C3H4 soft 

85.25%C;15.09%H R? <1 


CnH2n+2 

n *16or more 
Complex hydrocarbon 
mostly CnH2n+2 
Nitrogenous carbon 
compound 

Perhaps a homolog of 
marsh gas (CH4) 

Oxygenated hydrocar- 
bon 


76.93%C^10.17%H; 

82.27%C: 12.35% H; 
2.96%S;1.69%N,0; 
0.73%a8h 

Hydrocarbon, Th, Ce, 
La,Dy,y,fer,H,f^ 
Hydrocarbon 


Blk^gr 
BIk, Br 


brBik 

Y,grnGr 


colorl. 

1.578 W 

I.5I17 colorl. 

BIk 


1.51-1.54T7 V\^leek 
drn, 
y,br,Br 

1.49-1.52n — ,W 


~ dY,Br, 
Blk 


honey Y 





minerals 


No. 


Luster 


Fusi- 

Ibility 


Solu- 

bility 


Special 

Properties 


Locality 


784 

785 

786 

787 

788 

789 

790 

791 

792 


807 


809 

810 


811 

812 

813 

814 


bright, 


bright 

pitchy, 

Q 

D 


D 

V,A 


if., burns 

8l. f. . . 


350®C. 

8 . h. benzene 


794 

pi”' 

46®C. 

s. ether 

795 


ne'c. 

8 . h. ale. 

796 

797 

brilliant 

shiny 

ef. si. s. eth., 

ale.; s.h. 
turp., CHCI 3 

798 

pitchy 

f. 

s. turp.; 
si. s. eth., 
1 . ale. 

799 


74“C. 

8 . ale. 

800 

W 

burns, 
f. 80°C. 

s. oils, 
i.a. 

801 




802 

R 



803 

W 



804 

W 

v. ef. I.a., 

8 . turp,, CS 2 

805 

W 

44®C. 

8 . ether, 


briiliantl 
shiny j 


i. ether, 
ale., ben- 
zene, CSz 
sl.alc., ether, 
chloroform 


si. 8 . HCI 


melts 8. CSa,’!. 
other hydro- 
carbon solvents 


burns readily 


photoluminescent 

elastic 

occurs in amber 

very brittle; non conductor 

a natural dyestuff 

melts imperfectly with 
decompn. at surface 


the first representative 
among minerals of a 
hydrocarbon sulfide 


related to liquid crystals 


remarkable as yielding 
5,3%S; shale containing 
it is flammable 
by friction becomes 
negatively electric 
elastic 


decrepitates 

electric by friction; 
slightly elastic 


C. Pennsylvania; France; 

Saxony; Russia; South 
Wales 

A. United States; Qt Britain; 
Europe; Alaska; China 

Unc. Texas; Kentucky; England 

A. Gulf Coast States; Rocky 
Mt. States; Europe; Asia 

V.R. Sonoma C^nty, California 

V.R. Styria; Ba^ria 
V.R. Melili, Sicily 


R. England 

V.R. Chemahav^b, Manitoba 
R. Bavaria; Bohemia 

R. Flagstaff, A“izona 

Unc. Ft. Duchesne, Utah; 

N. W. Colorado 

V.R. In crevices in shale; 

Saxony, Germany 
Unc. West Virginia 


V.R. Found on lignite 
R. England; Galicia 

V.R. Spitzbergen 
V.R. Budapest, Hungary 


V.R. Napa County, California 
R. Southern Utah; Roumania; 
Carpathians 

V.R. Paterno, Sicily 

C. World-Wide 

V.R. Styria, Austria 

V.R. Uznach, Switzerland 

V.R. Fognano, Tuscany 
R. Tasmania 


R. Szeben 
V.R. Bolivia 


V.R. Conger, Ellsworth, 
Ontario; Quebec 


CLAY MINERALS 

A clav mineral is a hydrous aluminum silicate, variable in chemical and physical 
oroperties, whose two- or three-layer crystal lattice ^rnaits the replacement of alu- 
innous ions by non-aluminous ions to form non-alui^ous clays. Exchangeable 
cations may be on the surface of the silicate layers and then- amounts are cletermined 
bv their excess negative charge within the layer, fhese cations are ^iially Ca and 
fia but K, Mg, H, and A1 may also be exchangeable. Members of the kaolinite, 
montmorillonite and illite groups are the most common of the clay minerals. In the 
following list, the clay minerals are listed according to the accepted clay mineral 
grouping or classification. 

For more complete data see: R. E. Grim, Properties of Clays, Recent Marine Sedi- 
ments, Am, Assoc, Pet.Geol. (1939), Tulsa, Okla.; R. E. Grim, Modern Concepts of 
Clay Minerals, J. GeoL, 50, 225 (1942) ; P. F. Kerr et al., Am. Petroleum Inst. Project 
49 , preliminary reports Nos. 1-7, Clay Mineral Standards. 


BAUXITE GROUP 

This group consists of those oxides of aluminum, either hydrous or colloidal, and 
secondary in origin, resulting from the decomposition of various minerals through 
weathering, leacming, or by the action of volcanic gas. Kaolins may be formed from 
them by deification. 

Alumogel, cf. cliachite 

Bauxite: a colloidal mixture of varying proportions of the minerals gibbsite, boeh- 
mite, diaspore, cliachite, and sporogente. 

Boehmite: crystalline (?) AI2O3 H2Q. 

Cliachite: amorphous Al203*H20. ^ 

Diaspore: crystalline, orthorhombic Al203*IT20. 

Diasporogdite, cf. cliachite. 

Gibbsite: finely crystalline, monoclinic Al203*H20. 

Hydrargillite, cf. ^bbsite. 
a-Kliachite: colloidal Al208‘H20. 
j^-Kliachite: colloidal Al203*H20. 

Sporogelite: colloidal Ali08‘H20. 


HALLOYSITE GROUP 

A group of porcelain-like clay minerals of the general formula Al2Si206(0H)4 
which, under the electron microscope, show crystallinity in the form of minute, 
slender, hollow lubes. On dehydration these tubes may split and “unroll.” They may 
also form tube-within-tube arrangements. 

Allophanei the amorphous material associated with halloysite. 

Endellite: a more hydrous halloysite, Al4Si*Oio(OH)8'4H20. 

Halloysite: a genesrm term for a group of related minerals; cf. group definition. 
Hydrated halloysite, cf. endellite. 

Hydrohalloysite, cf. endellite. 

Indianite: a white porcelain-like mixture of halloysite and kaoHnite. 
Metahalloysite: a dehydrated form of halloysite, Al4Si40io(OH)8*2H20. 
Schrdtterite: a mixture in which the glassy mineral is halloysite and the earthy 
mineral is variscite^ 

ILLITi: GROUP 

A group related to the micas and of a complex chemical composition with the 
gaBSsai formula (OH)4Ky(Al4.*Fa4cMg4*Mgg)(Si8.y*Aiy)Oaft. This group embraces the 
most common and widespread of the clay minerals and is the chief constituent of clay 
mmerals and shales. 

Brammallite: a soda-rich illite. 

Bravaisite: a mixtme of illite and montmorillonite with illite in excess. 

C^luXMUQlT'tOU 9 Cl« 

® jximmonly occurring, micaceous clay mineral resembling sericite. 
Illite: a general term for a group of mica-like minerals so common in argillaceous 
sedunents; not a specific mineral species; cf. group definition. 
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CLAY MINERALS 

Sericite: a silky, mica~like mineral similar to, although not a variety of, muscovite 
and of supergene and hypogene origin; unstable in acidic solutions; a hydrous K, 
A 1 silicate. 


KAOLINITE GROUP 

A group of hydrous aluminum silicates which are the chief constituents of the 
white clay kaolin. 

Anauxite: the high silica member of the kaolinite group with the formula AI2O3' 
3Si02*2H20. 

Carnat, cf. kaolinite. 

Clayitc: a name proposed, but now discredited, for a colloidal kaoKnite. 

Collyrite: a mixture of kaolinite and halloysite. 

Dickite: a hydrotherm ally formed substance not commonly found In sediments and 
with a composition similar to kaolinite. 

Ferrikaolinile: the hypothetical substance Il4Fe2Si208. 

Ionite, cf. anauxite. 

Kaolin: a white burning clay; cf. kaolinite. 

Kaolinite: the characteristic mineral of kaolin with the formula Ali03*2Si02-2H20. 
Marge porcellana: a mixture of kaolinite and halloysite. 

Mc‘takaolinite: artificially dehydrated kaolin. 

Mctanacrite; artificially dehydrated nacrite. 

Microvermicullile, cf. kaolinite. 

Nacrite: a liydrothermally formed substance rarely found in sediments and chemi- 
cally the same as kaolinite but dillcring in physical properties; in the direction of 
the c-axis, it is the most closely stacked followed in decreasing order of close- 
stacking by dickite and then kaolinite. 

Neokaolin: a kaolin artificially formed from nepheline. 

Pholerite, cf. kaolin. 

Prokaolin: an assumed amorphous weathering product which passes progressively 
into kaolinite. 

Rectorite, cf. kaolinite. 

Severite: a mixture of kaolinite and halloysite. 

Terra porcellana: a mixture of kaolinite and halloysite. 

Terra samia, cf. kaolin. 

MONTMORILLONITE GROUP 

A group of complex clays of the three-layer crystal lattice type, named after the 
chief member of the group. With beidellitc and nontronite as end members this group 
of minerals forms a continuous series of solid solutions with Fe(III) and A 1 proxying 
for one another in all proportions in the lattice structure. Aluminum also proxies for 
Si not exceeding one ion in four. 

Amargosite: a trade name for a bentonite clay from the Amargosa River in Cali- 
fornia. 

Beidellitc: the aluminum end member of the montmorillonite-nontronite series with 
the formula AI2 i7(Alo saSh i 7 )Oio(OH) 2 Nao a.*?. 

Bentonite: a rock composed essentially of mixtures of montmorillonite and beidellite 
with the former predominating; also a trade name given to highly adsorptive clays 
or “swelling” drilling muds. 

Chloropal, cf. montronite. 

Erinite: a montmorillonite from Ireland. 

Ferromontmorillonile, cf. nontronite. 

Hectoritc: the magnesium end member of the montmorillonite group found in 
Hector, California. The lithium is an essential part of its formula (Mg2.e7Lio.88)- 
Si40io(OH)2Nao.33. It absorbs water with a great increase in its volume. 
Magnesium beidellite, cf. hectorite. 

Metabentonite: a potash-bearing Ordovician clay which is a mixture of alternating 
layers of illite and montmorillonite with illite predominating. 
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Montmorillonite: a clay mineral from Montmorillon, France (1847). It is the 
essential mineral in clay rock bentonite, a common mineral in the soils as well as 
in association with mineral depovsits. It is a complex hydrous magnesium aluminum 
silicate with essential sodium and calcium and having, according to Ross and 
Hendricks, the formula 5Al20a‘2Mg0*24Si02-6H20-(Na20, CaO). 

Nontronite: the iron end member of the montmorillonite group with the formula 
Fe(III) 2 ,oo(Alo 87Sn.67)Oio(OH)2Nao 33* 

Otaylite: a magnesium bentonite ^lay found in Otay, California; also a trade name 
for this clay. 

Piotin: a discredited name for saponite. 

Saponite: a high magnesium member of the montmorillonite group of hydrothermal 
origin and with the formula Mgs oo(Alo ssSis e7)Oio(OH)2Nao.33. 

Smectites the original name for clays of the montmorillonite type which present day 
usage advocates dropping; at one time the name was used synonymously for 
fuller’s earth. 


PALYGORSKITE GROUP 

A group, incompletely studied, which includes members of the sepiolite-attapulgite 
isomorphous series with sepiolite as one end member and the hypothetical para- 
morillonite as the other. Lapparent (1935) believes this group to be mixtures of 
kaolinite and sepiolite. 

Attapulgite: the chief mineral in the fuller’s earths from Florida and Georgia 
^*.1* extensive replacement of Al for Mg is possible in its formula 5MgO- 

8bi02*9H20, It IS a good material for decolorizing oil. 

Calciopalygorskite: the name proposed for the calcium-rich member of the nalv- 
gorskite group. ^ ^ 

Floridin-Floridine: a trade name for the fuller’s earth supplied by the Floridin 
Company of Quincy, Florida. ^ 

Gumbrine: a fuller’s earth from Kutais Georgia, Transcaucasia. 

Lasallite, cf. a-palygorskite. 

Meerschaum, cf. Table of Minerals. 

Palygorskite: a specific name for minerals of the palygorskite group which have 
aluminum substituting for magnesium. Grim (1942) questions its existence. 

fibrous, hydrous aluminosilicate of magnesium and composed of 
one molecule of parascpiolite with two molecules of paramontmorillonitc. 

^"montmorfifenite containing one molecule each of parasepiolite and para- 

Paramontmorillonite: the hypothetical aluminum end member of the palygorskite 

that no known 

variety of sepiolite and with the formula 

“«“her of the palygor^itc group and with the 

^ unclassified group 

cS* “ allophane, halloysite and montmoriUonite 

Bole, a medical term for clays used in ancient medicines 

Cimolite: a fuller s earth; a mixture with some Wnite 

Dampurite* a variety of muscovite. 

or “nmd^’' ej^^wate^r^M barite or hematite, used to seal 

drills in the drilling for up the drillings from rotary 
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Evansite: a hydrous aluminum phosphate; cf. allophane. 

Faratsihite: a mixture of kaolinite and nontronite. 

Fuller’s earth: any clay which has a high natural adsorptive capacity; it may be a 
member of either the montmorillonite or paly^rskite groups. 

Clacialite: a trade name for a white clay from Enid, Oklahoma. 

Glauconite: essentially a hydrous iron and potassium silicate found in marine de- 
posits of every geological age. 

Grundite: a trade name for a non-bentonitic clay allied to illite aipid coming from 
Grundy County, Illinois; it is used as a fuller’s earth and a drilliqig mud. 

Gummite: a discredited name formerly applied to a “gum-like hall^ysite” and now 
used for the alteration product of uraninite. 

Leverrierite: a mixture of muscovite and kaolinite. • 

Lilhomarge: a mixture of kaolinite and halloysite. 

Miloschite: a chromiferous kaolinite and/or halloysite; not a defin^ species. 

Parakaolinitc: the end member of the serpentine-parakaolinite ieries with the 
formula 1.01Al203*2Si02*2.09H20. ; 

Phyllile: a rock name for fine grained schists; it should not be u^d as a general 
term for scaly minerals, micas, chlorites and clays as has been done |iy some French 
authors. ' 

PfirccUana: a mixture of kaolinite and halloysite. 

Potash bentonite: a name applied to the potash-bearing clay mineral of altered 
volcanic ash; cf. metabentonite. 

Potash montmorillonite: a high potash (4.60% K 2 O) and low water clay mineral 
of the inetabentonites found in Missouri. 

Ptilolite: an orthorhombic, zeolite-like clay mineral with the formula (Ca,K,Na)0» 
AhOrlOSiOi-THaO. 

Pyrophyllitc: a material resembling talc and with the formula Al208*4Si02 H20; it 
is generally considered not to be a clay mineral. 

Sericite: a supergene muscovite. 

Walkerde: a German term for fuller’s earth. 

Wilkoiiite: a highly colloidal bentonitic clay used as a filler in making book paper. 


RADIO DETECTOR MINERALS 

E. T. Wherry, Am, Mineralogist, 10^ pari 2, page 28 (1925). 

GOOD DETECTORS 

Enargfte Pyrite, impure 

Qalena, impure Tennaite 


FAIR DETECTORS 


Aguilarite 

Famatinite 

Octahedrite 

Beegerite 

QIaucodite 

Pyrolusite 

Berzeiianite 

Graphite 

Rammeisbergite 

Brookite 

Quitermanite 

Stromeyerite 

Cal aver Ite 

Hematite 

Syivanite 

Chalcocite 

Hessite 

Taenite 

Chalcopyrite 

Linneite 

Tetrahedrite 

Chiviatite 

Loliingite 

Tiemannite 

Clauathalite 

Molybdenite 

Zincite 

Coloradorito 

Naumannite 




HEAVY LIQUIDS FOR MINERALOGICAL ANALYSES 


Recommended by Messmore, and Sullivan {Bu, of Mines, Techn. Paper, No. 381), 

For the laboratory study of ores, only two heavy liquids are usually necessary. 
Acetylene tetrabromide is recommended for all low gravity work. Many ores con- 
tain ^artz or calcite as gangue, and acetylene tetrabromide has enough gravity to 
float free a gangue composed of either of these minerals. As many ores contain more 
gangue than valuable minerals, the use of acetylene tetrabromide is recommended 
because it will remove the larger part of the sample; the smaller remaining part may 
then be treated with a more expensive, heavier liquid. 

The most suitable liquid for sink-and-float work on minerals of high specific gravity 
is a water solution of the double thallous formate-malonate. This double salt, with a 
specific gravity of 4.9, melts at 60°C. and is miscible in all proportions with water. 
At r^m temperatures the salt is sufficiently soluble to give a solution with a specif 
cavity of nearly 4.3. As a liquid of intermediate gravity, an aqueous solution of 
thallous formate is recommended. It is less expensive than the formate-malonate. 
A maximum specific gravity of about 3.5 is reacheS at room temperatures, and gravi- 
ties up to 4.95, the gravity of the molten salt, may be obtained. 

Because of the cheapness and desirable properties acetylene tetrabromide diluted 
with carbon tetrachloride is recommended for gravities of 2.95 and below ; because of 
Its cheapness compared with the malonate-formate, thallous formate solution is 
recommended for gravities from 2.95 to 3.5; and the malonate-formate solution is 
recommended for gravities above 3.5. 


Sp. Gr. 
Kaiige 

Heavy Liquid 

Diluting and 
Washing Reagent 

Recovery, etc. 

Messmore:- 
1.6 to 2.95 

acetylene tetrabromide 

chloroform or benzene 

Qvapn. or fractional distn. 

2.95 to 3.5 

thallous formate 

water 

evapn. on the steam bath 

3.5 to 4.9 

thallous formate<malonate| 

water 

evapn. on the steam bath 

Sullivan: — 
1.58 to 2.6 

bromoform 

carbon tetrachloride 

fractional distn.; liquid at 




room temp. 

2.6 to 2.9 

acetylene tetrabromide 

carbon tetrachloride 

fractional distn.; liquid at 



or benzene 

room temp. 

2.9 to 3.3 

stannic brcmide(SnBr4)4 

carbon tetrachloride 

distn.; SnBr 4 melts at31®C, 




but addition of CCU 
lowers m.p. to room temp.j 

3.3 to 3.65 

antimony trlbromlde 
stannic bromide* 

carbon disulfide, abs. al- 
cohol, bromoform or 

fractional distn.; melts on 
the steam bath 

3.65 to 4.95 

thallous formate 

dry acetone 
water 

evapn. on steam bath; melts] 




on the steam bath 

4.95 to 5.2 

eutectic of mercuric 
chloride and mercuric 
Iodide -)-antimony tri- 

aniline, followed by alco- 
hol or ether 

melts on oil bath; cannot 
be used when sulfides 


onloride 


are present 


f f^oomp^ bv wswri mineral oartlclee must be dry. 
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SHORT GLOSSARY OF INORGANIC CHEMICAL 
NOMENCLATURE 

The following rules for naming inorganic compounds and the examples given in 
explanation ate not intended to cover all of the iK)Ssible cases. For a more compre- 
hensive and detailed description see: Definitive Report of the Commission on the Re- 
form of the Nomenclature of Organic Chemistry, Am, Chem, Soc,, SS, 3905 (1933); 
Fernelius, Chem. Eng. News, 26, 161 (1948); ibid., 26, 520 (1948); Watt, Science, 
108, 740 (1948) ; Scott, Inorganic Syntheses, 11, 257, McGraw-Hill, New York (1946). 

Inorganic compounds are named customarily with the more electropositive (me- 
tallic) element mentioned first. This corresponds to the order of eluents used in 
writing the formula; thus, NaCi is sodium cnloride; CaS04 is calcium $ulfate; CO2 is 
carbon dioxide. For inorganic compounds, comprised of non-metals only, the order df 
writing the symbols of the elements in the formula and of naming the compound is to 
write* and name the more positive clement first. The order, therefore, 1$ Sb, As, B, Si, 
C, P, Te, Se, S, I, Br, Cl, F, N, O. It is to be noted, however, that an ^ception is in 
the cases of compounds of nitrogen with halogens. In these cases nitro^n comes first 
in writing the formulas and the corresponding names; thus, NCI3 nitrogen tri- 
chloride. 

Binary compounds (i.e., compounds of two elements) are named With the suffix 
*ide; thus, BN is boron nitride; SiC, silicon carbide; PbS, lead sulfide; AliOa, aluminum 
oxide. 

Compounds of hydrogen with the more electropositive elements, ionic and inter- 
stitifid types, are designated as hydrides (e.g., NaH is sodium hydride), but the volatile 
covalent compounds of hydrogen with the mon? electronegative elements are named 
according to the rules for binary compounds or as acids (see below); thus, PH3 is 
known as hydrogen phosphide or hydrophosphoric acid, and also as phosphine, its 
trivial name; HzS is hydrogen sulfide or hydrosulfuric acid. 

Where more than one compound of the same two elements exists, confusion in 
naming the compounds is avoided by the following rules. In the case of binary com- 
pounds of metals and non-metals, the suffix -ic is given to the name of the metal in 
its higher state of oxidation (higher valence) ; the suffix -ous is used for the metal in 
its lower state of oxidation; thus, FezOs is ferrw? oxide, FeO is ferrous oxide; CuClz is 
cupric chloride, CuCI is cuprous chloride; SnSz is stannic sulfide, SnS is stannous sulfide. 
A numerical prefix* to the name of the second element in the formula of a compound 
is used also to distinguish between several difTercnt compounds of the same pair of 
elements. This method is employed especially in the case of binary compounds of 
two non-metals; thus, PzOs is phosphorus frioxide; P 2 O 5 is phosphorus pen/oxide; 
CO is carbon monoxide; CO2 is carbon dioxide. The state of oxidation (valence) may 
be shown also by writing a Roman numeral in parentheses following the element to 
which it refers; thus, the name tin {IV) chloride may be used in place of stannic 
chloride for SnCi4 to indicate that the element tin in this chloride has a valence of 
four; similarly, the name tin (11) chloride may be used in place of stannous chloride 
for SnCiz. 

Covalent compounds containing two or more simple electronegative (non-metallic) 
elements are named in alphabetical order of their electronegative constituents (exc^t 
that hydroxy-, oxy-, and sulfo- are mentioned first); e.g., PBrzF is phosphorus ( 111 ) 
dibromofluoride; PSOij is phosphorus (V) sulfochloride; POCI3 is phosphorus (V) 
oxychloride. This system of naming is preferable to that which uses a suffix -vf for 
oxy-radieals except for the names chromyl (CrOz), carbonyl (CO), thiocarbonyf (C8), 
sulfuryl (SOz), tbionyl ^ 80 ), nitrosyl (NO), nitryl (NOz); e.g., SOCI2 is ihionyl chloride 
whereas VOClj is vanadium (V) oajvchloride rather than vanady/ chloride. ^ 

Many compounds containing three or more elements are named as binary com- 
^unds because two or more of the elements act much like a single element (radical). 
The more electropositive element or radical is normally designated by a suffix -ivm 
^reas the more electronegative element or radical has the suffix -tde appended. 
Thus, KOH may be considered as composed of potassium (K) and the hydroxyl radical 
(OH) and is named potassium hydriixide; similarly potassium cyanide (KCN), and 
^dium amide (NaNHz) are named with the suffix -ide since the amide radical (NHz) 

* See special table of numerioai tHrStoM. 
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and the cyanide radical (CN) act as units. Examples of “onium*" compounds are 
ammonium chloride (NH4CI) and phosphonium chloride (PH4Ci) because in these com- 
pounds the ammonium radical (NH4) and the phosphonium radical (PH4) act as units. 

Binary acids consisting of hydrogen and one other element are named for the 
characteristic element with the prefix hydro- and the suffix -ic. For example, HCi is 
named hydrochloric acid; HBr is named hydrohromic acid; HCN is named hydrocyanic 
acid, with the radical (CN) acting as a single element. Salts of these acids are 
named as binary compounds. Thus, NaCi is named sodium chloride; NaBr is sodium 
bromide; and NaCN is sodium cyanide. 

Ternary acids (i.e., oxy -acids containing oxygen and hydrogen and another ele- 
ment) are named by giving the suffix -ic to the name of the characteristic element 
present. Thus, H3BO3 is named boric acid; H2SO4 is named sulfuric acid. When the 
characteristic element forms two acids corresponding to two states of oxidation 
(valence), the suffix -ic refers to the acid with the characteristic element in a higher 
state of oxidation (valence) and -ous refers to the acid of lower valence for the third 
element. Thus, in sulfuric acid (H2SO4) sulfur has a valence of 6 whereas in sulfuroi/.? 
acid (H2SO3) the valence of sulfur is 4 ; similarly, HNO3 is nitric acid and HNOzis nitroiw 
H3A8O4 is arsenic acid and H3A8O3 is arsenous acid. Where more than two oxy- 
acids of an clement exist, the prefix per- is added to the name of the acid in the higher 
state of oxidation along with the -ic suffix to denote the acid of the highest slate of 
oxidation. Similarly, the prefix hypo- and the suffix -ous arc used to designate a state 
of oxidation lower than that of the “-0115” acid. The following oxy -acids of chlorine 
serve as illustrations. The valence of chlorine is shown by a Roman numeral in paren- 
theses in each case. Perchloric acid, HCIO4 (VII); chloric acid, HCIO3 (V); chlorous 
acid, HCIO2 (III); hypochloTous acid, HCIO (I). However, acids with a prefix per- in 
tneir names should not be confused with peroxy acids in which there is a peroxy lini- 
age (-p~-o~) similar to that in hydrogen peroxide. The position of the numerical 
prefix in these, compounds is very important. Thus, HaSOs (H~0~0— SO,.ow^ is 
H2S2O8 (HO SO2— 07-0-~S02 0 H) is peroxydi 5 uif/«ric acid; 

(H-O-O-CO-O-O-H) 

^ !? element in a single state of oxidation there may be two or more 
depending on the amount of water combined with the acid anhydride. These 
Brirfs ‘n "*■ in tiieir salts or esters. l/naming such 

or/Ao- usually refers to the highest hydroxylated acid. The prefixes 
I® .stages of dehydration. For example, the foLwing 

or radical follo^ed^ht ^ electropositive element 

naming salts corresponding to acids with'such prefixes'in^their 

cule is^pcuti^*n^tr^^^ an*acwT*)r *'®^iaceable hydrogen atoms in the mole- 

the electror^tive efei^t or “ recommended that the name of 

duodium hydraqen orthoplSsphate) • NaH.PO ‘ 1°" 

‘'*^*^'* ^ “ “Pid’ this is 

(trivia? name. Borax); K,CrK)rf2S£Sum 
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designated by using the proper prefix for the substituting element; e.g., H2S2O3 is 
named thiosuuuric acid because a sulfur atom (prefix thio-) replaces one of the oxygen 
atoms in sulfuric acid (H2SO4). Sodium thiosulfate (Na2S203) is a salt of this acid. 
Similarly, when two or more oxygen atoms arc replaced, a numerical prefix (see table 
of Numerical Prefixes) is used to designate the number of replacing atoms; e.g., 
H2SnCl6 is named /lexachlorostannic acid because six (hexa) chlorine atoms have re- 
placed the three oxygen atoms in stannic acid (H2Sn03). 

In coordination compounds the more positive ion or radical is named first as in the 
naming of binary compounds. Within the coordination brackets, the negative groups 
are named first, followed by the neutral and positive groups, ^respectively. The 
suflix -o is added to the name of the negative group. Thus, the nan|te “nromopentam- 
minecobalt (III) bromide,” for the compound ICo(NH3)5Br]Br2, is anillustration of the 
order of naming and the use of the suffix “-o.” The suffix -ium is Added to the name 
of a positive group; the name "diamminedihydrazoniumplatinum HI) chloride,” for 
the compound (Pt( N H3)2 ( N2 H5)2lCU, illustrates the order of naming withp the coordination 
sphere and the use of the suffix “-iiirn” to designate a positive g^up (N2H5, hydra- 
zonium). No suffix is added to the name of a neutral group in the co^dination sphere; 
for example, the name “tetrapyridineiron (II) chloride,” fol* the compound 
[Fe(C5H5N)4lCi2. In this example the neutral group (pyridine) is in the coordination 
sphere and no suffix is appended to its name. 

In case several groups of like polarity are present an alphabetical order is used; 
e.g., in the compound [Co(OH)(C204)(NH3)3l both the hydroxo (OH) and the oxalato 
(C204) are negative groups, conseqiiently they are listed alphabetically in the name 
hydroxooxalatotriamminecobalt (III)*’; in the compound [PtCKN02)(NH3)(C5H*N)l 
there are two negative groups and two neutral groups in the coordination sphere, 
conseauently, an alphabetical listing is used for each type, with the negative type 
being listed first, and the compound is named “chloronitroamminepyridineplatinum 
(II),*’ Due to well established usage, coordinated ammonia is designated as ammine 
and coordinated water as aquo; e.g., [Zn(NH3)6lCi2 is named ”hexamminezinc (II) 
chloride” and IB0(H2O)4lSO4 is named “tetraquoberylliurn (II) sulfate.” 

The number of each type of simple coordinate group is designated by the prefixes 
mono- (for I), di- (for 2 ), tri- (for 3 ), etc. (see table 01 Numerical Prefixes) \ e.g., the 
compound (SnCi3(0H)(H20)2] is named /richlorohydroxodiaquotin (IV), the negative 
groups being listed first in alphabetical order prior to appending the numerical 
prefixes. The number of complex coordinated groups is designated by a prefix his- 
(for 2 ), iris- (for 3 ), tetrakis- (for ^) , pentakis- (for 5 ), etc. If the name of a coordinated 
group normally contains a numerical prefix (e.g., ethylened famine) it is confusing to 
use the usual numerical prefixes to denote the number of these groups in the coordi- 
nation sphere. Thus for two ethylenediamine molecules, “ 6 w(ethyfenediamine)” is 
preferred over “diethylenediamine.” Accx)rdingly, the compound [Co(H2N-C2H4- 
NH2)3]Br3 is named tri 8 (ethylenediamine)cobalt (III) bromide. Parentheses are used 
in writing the names of coordination compounds and m«^ or may not appear in the 
formulas; brackets are used only in writing the formulas. For example, bis(tripyridyl) 
copper (II) chloride is the name of the compound [Cu(C5H4N C5H3N CsH 4 N) 2 lCi 2 . 

If the coordination occurs in the anion, the root of the name of the central element 
is given last with the suffix -ate appended; e.g., K3[Fe(CN)6i, potassium ferricyanide, 
is named potassium hexacyanoferrafe (III); lK4Fe(CN)sl, potassium ferrocyanide, is 
named potassium hexacyanoferrafe (II). The valence of iron in each of these two 
compounds is shown by means of the Roman numeral following each name. If the 
cx)ordination occurs in the cation, the central element is designated last in the cation 
portion of the name; e.g., [Pt(NH3)4l[Pt(Cl)4l is tetramminep/af inum (II) tetrachloro- 
platinate (II). Geometric^ isomers are designated as cis- and irons- (or f, 2 - and 1 , 3 -, 
respectively) if planar, and 1 , 2 - and 1 , 6 - if octahedral. Optical isomers are designated 
as d-, 1 -, or meso- written before the name of the compound. 

If ^Ivation occurs, other than as coordination in tne cation, the number of such 
additional solvate molecules is designated with an Arabic numeral prefixed to the 
name of the solvate; e.g., CUSO4 5H2O, because of common usage, may be named 
copper sulfaie 5 -hydrcde; named strictly according to its true formula^ (Cu(HtO)4]*S04* 
H2O, it is ietraquocopper (II) sulfaie l-hydraU, 
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Fortiiulfi Weiglit^ are baeed upon the International Atomic Weights of 1955 and 
are computea to the nearest hundredth. 

Refractive liid^» where given for a uniaxial crystal, is for the ordinary («) ray; 
'V^here mven for a hiaxial crystal, the index given is for the median (3) value. The 
other indices may he found by referring to the table Index of Refraction, Unless 
otherwise specified, the index is given for the sodium D-line ( x *=589.3mM). 

Spe^c Gravity values are given at room temperatures (15® to 20°C) unless other- 
wise indicated by the small figures which follow the value; thus, “5.6y indicates 
a specific gravity of 5.6 for the substance at 18^ referred to water at 4®C. In this 
taine the values lor the specific gravity of gases are given with reference to air 
(A) or hydrogen (D) »1. 

Melting Point is recorded in a certain case as ^'82 d.” and in some other case as 
**d. 82 , the distinction being made in this mam^r to indicate that the former is a 
meHing point with decomposition at 82®C, while in the latter decomposition only 
occurs at 82®C, Where a value such as 2HtO, 82” is given it indicates loss of 
two mdes of water per formula weight of the compound at a temperature of 82®G. 

Boiling Point is given at atmospheric pressure (760 mm of mercmy) unless other- 
wise indicated; thus, indicates the boiling point is 82®G when the pres- 

sure is 15 mm. 

ScdubiHty is given in parts by weight (of the formula shown at the extreme left) 
per lOCf parts by wei^t of the solvent; the small superscript indicates the temper- 
ature* In the case of gases the solubility is often expressed m some manner as 
cc” which indicates that at 10°C, 5 cc of the gas are soluble in 100 grams of the 
solvent. The symbols of the common mineral acids: H2SO4, HNOa, HCl, etc., 
represent dilute aqueous solutions of these acids. See also special tables on 
IMubilify, 

Synonyms fisted at the bottom of each page include common or trade names as 
well as alternate chemical names for impounds to be found in the main body of 
the table but under a different name. The number following the name refers to the 


s*, soid 

A., speoific gravity wJth 
reference to air»T 
sM., si^eokrte 
so., acetio acid 
ttot.. acetone 
al., ethyl alcohol 
alk.. (/. e. ag. 

NaOH dr KOH) 

|inr|« aroyt (C*HtO 
arnpr.,. amorpnous 
arin., anhydrous 


Abbreviations 
aq., aqueous or water 
aq. reg., aqua regia 
atm., atmosphere or 
760 mm Or mercury 
pressure 

bk. , bJack 
brn., brown 
bz., benzene 
G., cold 

cb. , cubic 

cc. cubic centimeter 
chi., chforeform 


used in tbe table 
cot.^ colorless or white 
cone., concentrated 
cr., crystals or 
crystaiiine 
d., deconr^oses 
D., GpscifiG gravity with 
reference to 
hydrogen »1 
d. 50. deoomposei at 
5p®C; 50d., melts at 
SO^C with decom- 
position 


delq., deliqoeeCent 
dit., dilute 
dk., dark 
eff., effloresces or 
efflorescent 
et., othyl ether 
expi., explodes 
gel., gelatinous 
gly-> glycerol, 
(glycerine; 

R n., green 
hot 


No. 

Name 

Fornuxla 

Formula 

Weight 

Cedter, Crystalline Vopm 
and Refraetirve initex 

1 

i^Qj 

Mil 

AlumlaNim 

aeetate, normal 
acetate, basic 
arsenate 
bromate 
bromide 
, bromide 
carbide 

Al 

AlCCaHjOzh 

AlCOHXC^HiOz)* 

AfAs04 

AI(Br03)r9H*0 

AIBrs 

AiBrs*6HaO 

AUCs 

1 

silv., cb. 
wh. pd. 
wh., amor, 
wh., trig., 1.396 
hyg. or. 
trig. 

coJ., delq. cr. 
yel., hex., 2.70 


01 461 

tetto •m, . otdmto tabi* 

Aeetviennqen 42S 


Acid aodlUni pheephata Stim 
^saric JuMerel 428 
Agate 1947 


Afdbamrite 1297 
mite 458 

Ti 05 
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numerical place in the table for the same substance; thus Alhite 35 indicates that 
this compound is the 35th compound in the table where it will be found listed under 
the name Aluminum sodium silicate. 

References. The information given in this table has been collected mednly from the 
following sources: 

Mellor: A Comprehensive Treatise on Inorganic and Theoretical Chemistry^ Published 
by Longmans, Green & Go., New York, 1922 - . 

Abegg: Handhuch der anorganischen Chemie, Published by S. Hirz^, Leipzig, Grer- 
many, 1905 - . 

Gmolin-Kraut: Handhuch der anorganischen Chemie. Published by Carl Winter, 
Heidelberg, Germany, 7th edition; 8th edition, published by Verlag Chemie, 
B.erlin, Germany, 1924. - . 

J, N. Friend: Textbook of Inorganic Chemistry, Published by Charl^ Griffin & Go., 
Ltd., London, England, 1914 - . 

A. N. Winchell: Microscopic Character of Artificial Inorganic Soli^ Subslances or 
Artificial Minerals. Publisned by John Wiley & Sons, New York, ]lfe31. 
Internaiional Critical Tables of Numerical DatUy Physics^ Chemistry 0nd Technotogy. 
Published by McGraw-Hill Book Go., New York, 1926-33. 
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Annual Tables of Physical Constants and Numerical Data. Published by American 
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Comey and Hahn; A Dictionary of Chemical Solubilities. Published by The Mac- 
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Seidell: Solubilities of Inorganic and Metal Organic Compounds. Published by D. 
Van Nostrand Go., New York, 1940. 


hex., hexagonal 
hyg-, hygroacopio 
i., insoluble 
ign., ignites 
iq., liquid 
It., light 

m. al,, methyl alcohol 
mn., monoclinic 
nd., needles 
NHj, liquid ammonia 
NH 4 OH, ammonium 
hydroxide solution 


oct., octahedral 

or. , orange 
pd., powder 

pi. , plates 

pr., prisms or prismatic 
pyr., pyridine 
rhb., rhombic (ortho- 
rhombic) 
s., soluble 
satd.. saturated 
si., slightly 
soln.. solution 


subl., sublimes 
sulf., sulfides 
tart, a., tartaric acid 
tet., tetragonal 
tr., transition 
tri., triclinic 
trig., trigonal 
V., very 
vac., in vacuo 
vl., violet 
volt., volatile or 
volatilizes 


wh., white 
yel., yellow 
00 , soluble in all 
proportions 
<, less than 
>, greater than 
42 d=, about or near 42 
-SHaOjOO, loses 3 
moles of water per 
formula weight at 
lOO^C. 


No. 

Specific 

(Jravity 

Melting 
Point °C. 

Boiling 
Point ®G. 

Solubility in 100 Parts j 

Cold Water 

Hot Water 

Other Reagents 

1 

2.70200 

660.1 

2450 

i. 

i. 

8. HCI, H 2 SO 4 , alk. 

2 


d.200 


8. 

d. 


3 


d. 


i. 


s.a. ; i. NH4 salts 

4 

3.25 



1, 


Sl. 8. a. 

5 



62.3 

d.100 

8. 

8. 

6 

3.01 V® 

97.6 

268 

S. 


s.al., act., CSa 

7 


d.100 


8. 

8. 

8«cll«^ CS 2 

8 

2.95 

d. >2200 


d. to CH 4 


8. a.; i. act< 


Alum 44, 37 Alum, plokle 36 Aluminum ammonium sulfate 39 

A urn, burnt 43 Alum flour 44 Aluminum beryllium silicate 296 

A urn, filter 37 Alum meal 44 Aluminum calcium oxide 414 

Alum, paper-makers' 37 Alumina 21 Aluminum calcium silicate 416 
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No. 

Name 

Formula 



9 

Aluminum 

chlorate 

AI(CI03)3-6HaO 

385.45 

rhombohedral 

10 

chloride 

AICI 3 

133.35 

wh., delq., hex. 

11 

chloride 

AICb'SHaO 

241.45 

col., delq., trig., 1.560 

12 

citrate 

AIC 6 H 5 O 7 

216.09 

wh. 

13 

fluoride 

AIF 3 

83.98 

tri. 

14 

fluoride (fluellite) 

AIF 3 -H 20 

102.00 

col., rhb., 1.490 

15 

fluoride 

AI2F6-7H20 

294 . 07 

wh., cr. pd. 

16 

hydroxide 

AI(0H)3 

78.00 

wh., mn. 

17 

iodide 

AII 3 

407.71 

brn. cr.f 

18 

iodide 

AII 3 - 6 H 20 

515.81 

wh. 

19 

nitrate 

AI(N03)3*9H20 

375.15 

rhb., delq. 

20 

nitride 

AI 2 N 2 

81.98 

yei., hex. 

21 

oxide 

AliOi 

101.96 

col., hex., 1.67-8 

22 

oxide (corundum) 

AI 2 O 3 

101.96 

wh., trig., 1.768 

23 

oxide (diaspore) 

AI 203 -H 20 

119.98 

rhb., 1 .722 

23.1 

oxide (bauxite) 

Al 203 * 2 H 20 * 

137.99 

wh., amor. 

24 

oxide (gibbsite) 

AI203-3H20 

156 01 

wh., mn., 1.566 

25 

phosphate 

AIP04 

121.96 

col., hex. 

26 

phosphate (metavariscite) 

AIP04-2H20 

157.99 

rhb., 1 .568 

27 

phosphate (variscite) 

AIP 04 * 2 H 20 

157.99 

rhb., 1 .571 

2 $ 

potassium silicate 
(muscovite) 

3Al203‘K20*6Si02' 

2 H 2 O 

796 65 

mn., 1 .590 

29 

potassium silicate 
(ortho ciase) 

Al203*K20*6Si02 

556.70 

col., mn,, 1 .524 

29.1 

potassium silicate 
(microciine) 

Al203*K20*6Si02 

556.70 

col., tri., 1 .526 

30 

potassium tartrate 

AIK(C4H406)2 

362.23 

col. 

31 

silicate (sillimanite) 

Al2Si05 

162.05 

wh., rhb., 1 .66 

32 

siiicofluoride 

Al2(SiF6)3 

' 480 23 

wh. pd. 

33 

sodium chloride 

AICb'NaCI 

191.80 

wh. pd. 

34 

sodium fluoride (cryolite) 

AIFj-SNaF 

209 95 

wh., mn., 1.3389 

35 

sodium silicate 

Al203*Na2O-6SiO2 

524.43 

col., tri., 1.529 

36 

sulfate 

Al2(S04)3 

342.16 

wh. cr. 

37 

sulfate (alunogenite) 

Al 2 (S 04 ) 3 - 18 H 20 

666.45 

col., mn. 

38 

sulfide 

AI2S3 

150.16 

yei., hex. 

39 

Alum, ammonium 
(tschermigite) 

Al2(S04)s*fNH4)2S04- 

24 H 20 

906.69 

col., oct., 1.4594 

40 

ammonium chrome 

Cr 2 (S 04 ) 3 *(NH 4 ) 2 S 04 - 

24 H 20 

956.75 

gn. or vl., oct., 1 .4842 

41 

ammonium iron 

Fe2(S04)3*(NH4)2S04- 

24 H 2 O 

964.43 

vl., oct., 1 .485 

42 

cesium 

Al2(S04)3-C82S04* 

24 H 20 

1136.43 

col., oct. 

43 

potassium, exsiccated 

AIK(S04)2* 

258.21 

wh., delq. pd. 

44 

potassium (kallnite) 

Al2(S04)3-K2S04- 

24 H 20 

948,81 

col., mn., 1.4564 


C 6 l 0 r OAuaed by free Iodine. Aluminum fluosiiicate 32 

Usmu oommercial form. Aluminum ootaasium aulfate 44 
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Specific 

Gravity 


Mating 
Point ‘'C. 


Boiling 
Point ®C. 


Solubility in 100 Parte 

Cold WatOT j Hot Wa'^l bther Reagents 


20 3 . 06 V 


182.7752mn>; 

8 ubl .178 


1040 0 . 56 * 5 ® 

d. si. 8 . 

-4H2O, 120 - 6 H 20,250 L 

~ 2 H 20 , 300 0 . 000104 «“ 

191 382 S. 


73 d .134 

2150 <»t«>- d. >1400 

1999 to 2032 

1999 to 2032 2210 

d .360 

d .360 

d .200 


>1500 

d. 

1450 ( 1150 ) 
1160 


S. 

V. a. 

V. s. 

d. slowly 
i. 


s.et., chi., CCU;i.bz 

50 al.; 8 . et. 

8. NH4OH 
i. act. 


8. a.,«lk.; 1. al. 
8. al., «t., CSz 
8. al., CSz 
8. al.,|CS2 
8. alki d. 

V. al. f. a., alk. 
V. at. I. a., alk. 
V. si. i. a., alk. 
V. al. 8 . a., alk. 
V. si. 8. a., alk. 
8. a., alk.; i. ac. 


subl. 1550 
In N2 
-20H20, 
120 ; 

-24H2O, 

200 


8. 

a. 


i. 

i. 

i. a. 

si. 8. 

8. 


8. 

8. 


8l. 8. 
i. 

i. 

i. HCI 
d. a. 

31.30° 

891000 

' 

86 . 90 ® 

IIO41000 

i. al. 

d. 


8. a.; i. act. 

3.90° 

00 100° 

i. al. 


Aluminum sodium aulfata 49 
Aluminum trioxide 21 



Alum meal 44 
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No. 

Name 

Formula 

Formula 

Weight 

Color, Crystailioe Form , 
and Refractive Index 

45 

Alum 

potassium chrome 

Cr2(S04)3*K2S04' 

988.87 

red or gn., cb., 1.4814 

46 

potassium iron 

24 H 20 

Fe2(S04)3*K2S04* 

1006.55 

col. or vl., oct., 1.4817 

47 

potassium manganese 

24 H 20 

M 02 ( 804 ) J-K2S04- 

1004.73 

vl., cb. 

48 

ruSidium 

24HjO 

Al2(S04)3-Rb2S04- 

1041.57 

col,, oct., 1 .4566 

49 

sodium 

24 H 20 

Al2(S04)i-Na2S04' 

916.59 

col., oct., 1 .4388 

50 

thallium 

24 H 2 O 

Al2(S04)3-Tl2SO,- 

1279.39 

col., oct. 

51 

Ammoniat 

24 H 20 

NHs 

17.03 

col. gas, 1 .325 (iq.) 

52 

Ammonium acetate 

NH 4 C 2 H 302 

77.09 

wh., hyg. cr. 

53 

antimonatej meta- 

NH 4 Sb 03 - 2 H 20 

223.83 

cr. 

54 

arsenate 

(NH4)3A804*3H20 

247.08 

rhb. 

55 

arsenate, acid 

(NH4)2HAs04 

176.00 

mn. 

56 

arsenate, acid 

NH4H2As04 

158 97 

tet., 1 .5766 

67 

arsenite, meta- 

NH 4 AS 02 

124.95 

P^. 

68 

auricyanide 

IMH4CN-Au(CN)3-H20 

337.13 

pi. 

69 

aurocyanide 

NH4CN*AuCN 

267.08 


60 

benzoate 

NH 4 C 7 H 502 

139.16 

col., rhb. 

61 

bicarbonate 

NH 4 HC 03 

79.06 

mn. or rhb., 1.5358 

62 

borate 

NH4HB407-3H20 

228.37 

col. cr. 

63 

bromide 

NH 4 Br 

97.96 

co!., cb., 1.7108 

64 

bromoplatinace 

((MH4)2PtBre 

710.67 

red., cb. 

65 

bromoselenate 

(NH4)2SeBr6 

594.54 

cb. 

66 

carbonate 

(NH4)2C03-H20 

114.11 

col. pi. 

67 

carbonate, carbamate 

NH4HC03- 

157.13 

wh. cr. 

68 

carbonate, sesqui- 

NH2C02NH4* 

(NH4)2C03- 

272.23 

wh. 

69 

chlorate 

2 NH 4 HC 03 -H 20 

NH 4 CIO 3 

101.50 

wh., mn. 

70 

chloraurate 

(NH4AuCi4)4-5H20 

1517.55 

yel., mn. 

71 

chloride (salammoniac) 

NH 4 CI 

53 50 

wh., cb., 1 .639, 1 .6426 

72 

chloroiridate 

(NH4)2lrCl6 

441.02 

red-brn., cb. 

73 

chloropailadate 

(NH4)2PdCl6 

355 22 

red-brn., cb. 

74 

chloropailadite 

CNH4;2PclCl4 

284.31 

olive gn., tot. 

75 

chloroplatinate 

(NH4)2PtCl6 

443.91 

yol., cb. 

76 

chioroplatinite 

(IMH4)2PtCl4 

373 00 

tet. 

77 

chioroplumbate 

(NH4)2PbCl€ 

456 03 

lemon yel., cb. 

78 

chlorostannate 

(NH4)2SnCl6 

367.52 

pink., cb. 

79 

chromate 

(NH4)2Cr04 

152.09 

yel., mn. 

60 

citrate 

(NH4)3C6H507 

243 23 

wh., delq. pd. 

61 

cyanate 

NH 4 CNO 

60.06 

nd. 

62 

cyanide 

NH 4 CN 

44.06 

col., cb. 


1 8 »e special tables. 

Usual commercial form. 
AJundum 21 
Aiunogene 37 
Alitoogeoite 
AmizonstonelS.I 
American ashes 1659 


Amidosulfonic acid 2258 
Ammonia alum 39 
Ammoniac 71 

Ammonio-cupric sulfate 720 
Ammonio-nickelous bromide 1415 
Ammonio-nickelous chloride 1423 
Ammonio-nickeious iodide 1439 


Ammonio-nickeious nitrate 1441 
Ammonio-palladous chloride 1528 
Ammonio-palladoue hydroxide 1529 
Ammonium acid carbonate 61 
Ammonium acid fluoride 88 
Ammonium acid oxalate 105 
Ammonium acid sulfate 122 









SKOflK;ANi€ GOMSOUNDS 


2lt 



Ammonium acid sulfite 126 Ammonium biphosphate 111 Ammonium calcium phosphate 417 

Ammonium acid tartrate 128 Anannonium bisullate 122 Ammonium carbonate^ acfd 61 

Ammonium aluminum Ammonium bisulfite 126 Ammonium chloro-osmate 103 

8t»lfMed9 Ainmoo*»tMf»'bHcH4fafle 128 AmivKmtufiieobaitfNieehM^eM^ 

Ammonium biphraroate <83 Aoiinonium borfvflueride 86 Ammonium cobajtOMP aulUte 663 

Ammonium bifiuori<ie 88 Ammoniumc«dnhMmohiorkl836i7 AmmopiMin OMpricahtaridA 719 
Ammonium r^inoxalaU 1Q5 Ammonium calpium.araaoate A16 Ammoniym ompcpmA Miftp 763 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

83 

Ammonium 

diohromate 

(NH4)aCr207 

252.10 

or., mn. 

84 

dithionate 

(NH4)aSa0,-4H20 

205.22 

col., mn. 

85 

ferrocyanide 

(NH4)4Fo(CN)6*6H20 

392.22 

mn. 

86 

fluoborate 

NH 4 BF 4 

104.86 

wh., rhb. 

87 

fluoride 

NH 4 F 

37.04 

wh., hex. 

88 

fluoride, acid 

NH 4 F*HF 

57.05 

wh., rhb., 1 .390 

89 

fluosulfonate 

NH 4 SO 3 F 

117.11 

wh. 

90 

formate 

HCO 2 NH 4 

63.06 

col., mn., delq. 

91 

gallate 

NH4C7H505-H20 

205.17 


92 

hydrosulfide 

NH 4 HS 

51.11 

col., rhb. 

93 

hydroxide 

NH 4 OH 

35.05 

in soin. only 

94 

hypophosphite 

NH 4 H 2 PO 2 

83.03 

col., rhb. 

95 

iodate 

NH 4 IOJ 

192.95 

rhb. 

96 

iodide 

NH 4 I 

144.95 

col., Ob., 1.7031 

97 

iodoplatinate 

(NH4)2PtI« 

992.63 

cb. 

98 

molybdate 

(NH4)2Mo04 

196.03 

mn. 

99 

molybdate, hepta- 

(NH4)6M07024’4H20* 

1235.95 

col., mn. 

100 

nitrate (a), 8tabie-16<»to 32<> 

NH 4 N 03 

80 05 

col., tet., 1.611 

101 

nitrate ( 3 ), stable 32<’ to 84<’ 

NH 4 N 03 

80.05 

col., rhb. or mn. 

102 

nitrite 

NH4N02 

64.05 

wh. nd. 

103 

osmochloride 

(NH4)208Cl6 

439.02 

cb. 

104 

oxalate 

(NH4)2C204*H20 

142.12 

col., rhb. 

105 

oxalate, acid 

NH4HC204-H20 

125.09 

col., trimetric 

106 

perchlorate 

NH4Ci04 

117.50 

col., rhb., 1.4833 

107 

perchromate 

(NH4)3CrOa 

234.13 

red, oct. 

108 

periodate 

NH 4 IO 4 

208.95 

tet. 

109 

permanganate 

NH4Mn04 

13C.98 

rhb. 

110 

persulfate 

(NH4)2S208 

228.21 

wh., mn., 1.5016 

111 

phosphate, monobasic 

NH 4 H 2 P 04 

115.00 

col., tet., 1.5246 

112 

phosphate, dibasic 

(NH4)2HP04 

132.06 

col., mn., 1 .53 

113 

phosphate, meta- 

NH 4 P 03 

97.02 

col., mn. 

114 

phosphite, acid 

NH4H2P03 

99.03 

col., delq. 

115 

phosphomolybdate 

(NH4)3lP(IVI030,o)4l- 

1930.55 

yel. 

116 

salicylate 

3 H 20 (?) 
NH 4 C 7 H 503 

155.16 

col., mn. 

117 

selenate 

(NH4)2Se04 

179.04 

wh., mn., 1 .5630 

118 

seienate, acid 

NH4HSe04 

162.01 

rhb. 

119 

silicofluoride 

(NH4)2SIF6 

178.17 

cb., 1.3696 

120 

sulfamate 

NH4-S03NH2 

114.13 

col. pi. 

121 

sulfate (mascagnite) 

(NH4)2S04 

132.15 

col., rhb., 1.5230 

122 

sulfate, acid 

NH 4 HS 04 

115.11 

col., rhb., 1 .480 

123 

sulfide 

(NH4)2S 

68.15 

yel.-wh. 

124 

sulfide, penta- 

(NH4)2S» 

196.41 

or.-red pr. 

125 

sulfite 

(NH4)2S03-H20 

134.16 

col., mn. 

126 

sulfite, acid 

NH 4 HSO, 

99.11 

rhb. 

127 

tartrate 

CNH4)2C4H40« 

184.16 

col., mn. 


* UtuAl oommfroial form. 
Ammonium oxafato 808 
Ammonium forrio autfate 41 
Ammonium forrpua aulfato 839 
Ammonium fluoailioato 119 
Ammonium ooid chloride 70 


Ammonium oold cyanide 58, 59 
Ammonium hypoiuime 132 
Ammonium iodide, tri- 133 
Ammonium magnesium arse* 
nate1171 

Ammonium magneaium 
chloride 1172 


Ammonium magnesium 
chromate 1173 
Ammonium magnesium 
phosphate 1174 

Ammonium magnesium sulfate 1175 
Ammonium manganese 
arsenate 1238 






INORGANIC COMPOUNDS 


21S 


.. Specific Melting Douing 
No. Gravity Point “C. Point *0. 


Solubility in 100 Parts 


Cold Water 



126 2.03 


Ammonium manoanese phos- 
phate 1237 

Ammonium manganese 
sulfate 1238 

Ammonium metaphosphate 113 
Ammonium metatungstate 134 
Ammonium muriate 71 


Ammonium niclceichloride1405 
Ammonium nickel sulfate 1406 
Ammonium osmium chloride 
1492 

Ammonium paratungstate 135 
Ammonium phosphite, hypo- 94 


Ammonium praseodymiun 
sulfate 1793 

Ammonium sodium phosphate 
2011 

Ammonium stannic chloride 217Q 
Ammonium suifhydrate 92 
Ammonium sulfocvanate bo 











PHYSICAL CONSTAJ^tTS W 


No. 

Nome 

Formula 

Formula 

Weight 

Color, Cmtallme Form 
and Relraotive Index 

128 

Ammonium 

tartrate, acid 

NH4HC4H40* 

167.12 

col., rhb. 

129 

teilurate 

(NK4)2Te04 

227.69 

wh. pd. 

130 

thiocarbonato 

(NH4)2CS, 

144.29 

yel. 

131 

thiocyanate 

NH 4 CNS 

76.13 

col., mn., ti685d: 

132 

thiosulfate 

(NH4)2S,0, 

148.21 

col., mn. 

133 

triiodide 

NH 4 I 3 

398.77 

brn., rhb. 

134 

tungstate, meta- 

(NH4)2W40i3-8H20 

1123.65 

col., oct. 

135 

tungstate, para- 

(NH4)6W7024*6H20 

1887.36 

rhb. 

136 

vanadate, mete- 

NH 4 VO 3 

116.99 

col. cr. 

137 

Antimonic acid, meta- 

HSbOs 

170.77 

wh. pd. 

138 

acid, ortho- 

H3Sb04 

188.78 

wh. pd. 

139 

acid, pyro- 

H4Sb207 

359.55 

wh., amor. 

140 

Antimonous acid, ortho- 

HaSbOt 

172.78 

wh., amor. 

141 

Antimony 

Sb 

121 .76 

tin wh., trig. 

142 

bromide, tri- 

SbBrs 

361 .51 

coL, rhb., 1J4+ 

143 

chloride, tri- (butter of 

SbCIa 

228.13 

cot., rhb., delq. 

144 

antimony) t 
chloride, penta- 

SbCIs 

299.05 

pa. yet. Iq. 

145 

fluoride, tri- 

SbF] 

178.76 

ool., rhb. 

146 

fluoride, penta- 

SbFs 

216.76 

oily Iq. 

147 

hydride (etibine) 

SbHa 

124.78 

col. gas 

148 

Iodide, tri- 

Sbl3 

502.49 

red-yel., itib. or mn. 

149 

iodide, penta- 

Sbis 

756.31 

dark brn. 

150 

oxide, tri- (velentinite) 

Sb203 

291 . 52 

rhb., 2.35 

151 

oxide, tri- (eenarmontite) 

Sb 203 

291 . 52 

cb., 2.087 

152 

oxide, tetra- 

Sb204 

307.52 

wh. pd. 

153 

oxide, penta- 

SbzOs 

323.52 . 

yel. pd. 

154 

oxychloride (oue) 

SbOOl 

173 22 

wh., mn. 

155 

oxychloride (ic) 

SbOCIi 

244.13 

yel. 

156 

eelenide, tni- 

SbjSss 

480.40 

gray pd. 

157 

eulfate, tri-" 

Sb2(S04)s 

531 72 

wh. pd. 

*158 

sulfide, tri- (atibnite) 

Sb2S3 

339.72 

bk., rhb., 4X>46 

159 

sulfide, penta- 

SbaSs 

403 . 85 

golden 

160 

teikiride, trl- 

SbaTsa 

626.35 

gray 

161 

AnUmonyl potassium 

(Sb0)>KC4H406- 

333.94 

wh., rhb. 

162 

tartrate (tartar emetic) 
eulfaite, normal 

HH 2 O 

(SbO)a804 

371.59 

wh. pd. 

163 

sulfate, basic 

(Sb0)2S04*Sb2(0H)4 

683.14 

wh. pd. 

164 

Arfon 

A or Ar 

• 

39.94 

ool. gas 

165 

Arsenic (cry 8 talline)(a) 

AS4 

299.64 

met., hex. 

166 

Arsenic (black) C5) 

A 84 

299 .64 

bk., amor. 

167 

Areonic (yiellow)(Y) 

Aa4 

299 .64 

yel., cb. 


t Uauatiy ihH »otuti»n. 

Ammanlum uranyl ocrbonate 2453 
AmmcHitum uranyl fluoride 2454 
Ammonium zinc sulfate 2584 
Anataee^S 
Analabito ]088 


Anhydrite 481 
Anhydrone 1208 
Anorthito 415 
Anthion 1732 
Antiohlor 2.186 
Aniimoiw, or 4 ide 188 


Antimony blaek 1 58 
Antimony blende tSB 
Antimony bloom 150 
Antimony glance 158 
Antimony uray 458 
Antimonyt oblorido 554 



INORGANIC COMPOUNDS 


221 


No. 

Specific 

Gravity 

Melting 
Point *0. 

Boiling 


Solubility in JOO Paris 

Point *0. 

Cold Water 

Hot Water! 

Other Reagents 

128 

1.68 

d. 


2 . 3515 ® 

3 . 2425 ® 

8. a., alk.; i. al. 

129 

3.01 i/" 



si. 8. 

8. 

8. a. 

130 

131 


subl. 


V. s. 


i. ai., et. 

1.305 

149.6 

d.170 

1200® 

17020® 

s. al., act., NH 3 , SO 2 

132 

133 


d.150 


s. 


s. act., ; i. al., et. 

3.749 


s. d. 

d. 

134 


- 7 H 2 O, 100 


12015® 

V. s. 

i. al., et. 

135 


- 4 H 2 O, 100 


2.815° 

4 . 522 ° 

i. ai. 

136 

2.326 

d. 


0.44180 

3 . 0570 ® 

i. al., NH 4 CI 

137 

6.6 

d. 


si. s. 

si. s. 

8 . a.,#lk.; i. act. 

138 

6.6 

d. 


si. s. 

si. 8 . 

8 . alkk 

139 


-H 2 O, 200 


si. 8 . 

si. 8 , 

s. alkb 

’1 40 


d. 


i. 


i. ai. ^ 

141 

6.68425® 

630.5 

16.37 

i. 


s. aq. reg., h. cone. 

HzSOk 

142 

4.14823® 

96.6 

280 

d. 

d. 

8 . CS|, HCI, HBr, NH 3 , 
act. 


3.14^/° 

73.4 

220.2 

601.60® 

00 720 

s. al., HCI, HBr, 
H 2 C 4 M 4 O 6 

144 

2.346 

2.3 

9230iuin 

d. 

d. 

s. HCI, chi. 

145 

4 , 37920.90 

292 

subl. 

384.70® 

563.630° 

i. NH 3 

146 

2.99230 

7 

149.5 

s. 


8 . KF 

147 

2.26-250. 

4 . 344150 (A) 


-17; d.150 

0.41 10 ® 

4cc. 

1500CC. al.; 2500CC.CS2 

148 

4.76822® 

167 

401 

d. 

d. 

s. al., act., CS 2 , HCI, 


(mn.) 





HI, KI 

149 


79 

400.6 

d. 



150 

5.67 

656 

1570 

V. si. 8 . 


s. HCI, KOH, H 2 C 4 H 4 O 6 

151 

5.2 

652 





;52 

6.2 

- 0 , 1060 




s. HCI, HI, KOH 

153 

3.78 

-0, 450 

- 20 , 1060 

0.3 


s. HCI, HI, KOH 

154 


170d. 




s. HCI, CSz; i. NH 3 , chi. 

155 


d. 




s. al. 

156 


611 





157 

3.62f 

d. 


d. 


8 . H 2 SO 4 

158 

4.64 

550 


0.0001718® 


8 . HCI; alk., NH 4 HS, 
KzS; i. ac. 

159 

4.1200® 

-2S, 135 


i. 


8 . HCI, alk., NH 4 HS 

160 


629 





161 

2.60 

-HH 2 O, 

100 


5.268-7® 

35 . 7100 ° 

s. gly.; i. al. 

162 

4.89 



d. 

d. 


163 




i. 

d: 

5 . 1515 ® gly. 

164 

1.65-2330. 

1. 402-105 -y* 

1 .38(A) 

-189.2 

-185.87 

5.60® cc 

2.2350° cc 

2425® cc al. 

165 

5 . 7271 ^® 

81735.8atm. 

subl. 615 

i. 


8 . HNO 3 

166 

4.7200 





s. HNO 3 , aq. reg., 
aq. Cl 2 , h. alk. 

167 

2 . 020 ® 

d.358 






Antimony needle 158 
Antimony oxysulfate 162 
Antimony pentachloride 144 
Antimony pentoxide 153 
Antimony potassium tartrate 161 
Antimony aulfuret 159 


Antimony trichloride 143 
Antimony trifluoride 145 
Antimony trioxide 150 
Antimony trisuifide 158 
Antimony white 150 
Aqua fortia 1469 


Aragonite 427 
Arcanite 1760 
Argentine 428 
Argentite 1998 
Argol 1771 
Arkansite 2400 



PHYSICAL CONSTANTS OF 


Formula 

Weight 


|Art«fiic acid, ortho- 
I acid, meta- 
acid, pyro- 
fluoride 
iodide, di- 
todide, penta-(?) 
pentoxide 

sulfide, di- (realgar) 

sulfide, penta- 
Arsenous bromide 
chloride (butter of arsenic) 
fluoride 

hydride (arsine) 


oxtde (arsenolite) 
oxide (claudetite) 
oxide 


H3A804')4H20 

HASO3 

H 4 A 82 O 7 

AsFs 



col., hyg. 
wh., hyg. 
col. 

col. gas 
red cr. 
brn., mn. 
wh., amor, 
red, mn., 2.68 

yel. 
col. pr. 
oily Iq. 
oily Iq. 
col. gas 
red, hex. 

col., cb., fibrous, 1.755 
col., mn., 1.92 
amor, or vitreoLS 


65 I oxychloride 
phosphide 


selenide 

188 sulfide (orpiment) 

189 Aurlbromlc acid 

190 Auric bromide 

191 chloride 


AszSes 

AS2S3 

HAuBr4*5H20 

AuBrs 

AuCIs 


dark brn. 

red or yel., mn., >2.72 
brn. cr, 
dark brn. 
red. deiq. 


192 I chloride 


AuCl3*2H20 


193 

194 hydrogen nitrate 

195 hydroxide 

196 

197 

198 I phosphide 

199 I sulfate 


Au(CN) 3 - 6 HzO 

Au(N03)3-HN03* 

3H2O 

Au(OH)3 

Aul3 

AU2O3 

AuzPs 

AU2(S04)3-H20 

AU 2 S 3 


yel., tri, or oct. 

brn.-bk. pd. 

dark gn., rhb. 

brn.-bk. 

gray 

purple-red, deiq. 
brn.-bk. 


201 lAurous bromide 

202 I chloride 

203 

204 I hydroxide 

205 


yel. -gray 
ye!, cr. 
yel. cr. 
vl. 

yel. or wh. 


sulfide 

Cf. also under gold 


gray-vl. 


Amnio anhydride 174 
Arsenic chloride, tri- 178 
Artenfo glass 184 
Arsenic orange 175 


Arsenic phosphide 1558 
Arsenic red 175 
Arsenic sodium sulfide 2160 
Arsenic trIoxide 182 
Arsenoferrite 1012 


Arsenolite 182 
Arsenous acid 182 
Arsenous anhydride 182 
Arsine 180 

Auric ammonium chloride 70 




















INORGANIC COMPOUNDS 


223 


No. 

Specific 

Gravity 

Melting 
Point “C. 

Boiling 
Point “C. 

1 Solubility in 100 Purls | 

Cold Water 

Hot Water 

Other Reagents 

168 

2.0-2.5 

35.5 

-H 2 O, 160 

16.7 

50 

8. alk. 

189 


d. 


d. to form 

H3ASO4 


170 


d.206 


d. to form 

H3ASO4 


171 

6.964CA) 

~80 

-53 

s. 

8. alk., al., et. 

172 


130 

380 

d. 


8. al., et., chi., CS 2 

173 

3.93 

70 


8. 


s. al., et. 

174 

4.086* 


d. 

59 . 50 ® 

76.7^000 

s. alk., al. 

175 

(a)3.506i9''; 

(a)tr. 267; 

565 

i. 

d. 

8. KiS, NaHCOa 


(^)3.254’9‘» 

(&)307 





176 



d. 500 

0.0001360® 

i. 

s. HiMOa, alk. 

177 

3.54 y** 

31 

221 

d. 

d. 

s. Hpl, HBr, CSz 

178 

Iq. 2.163 

-18 

130 

d. 

d. 

8 . HCl, HBr, PCI 3 

*179 

Iq. 2 . 666 J® 

-8.5 

63752mm 

d. 

d. 

$. al.j^ et., bz. 

180 

2.695(A) 

-113.5 

-65; d. 230 

20 CG 

si. s. 

si. s.^alk. 

181 

4 . 39 J/® 

146 

403 

625® 

30'ooo 

s. al.^ ot., bz., chi., CSz 

182 

3.865^® 

subi. 


si. 8 . 

si. s. 

i. al.^ et. 

183 

3.86 

subl. 


si. s. 

si. s. 

i. al.; et. 

184 

3.738 

315 


1.2100 

2.93^0 

8 . HCl. alk., NajCOj; 







i. al., et. 

185 




d. 

d. 


186 


subl. d. 


d. 

d. 








d. HNO3 

187 

4.75 

360 


i. 

d. 

s. alk. 

188 

3.43 

300 

707 

0.00005t»o 

si. s. 

8 . alk., NazCOa 

189 


27 


8. 



190 


160 d. 


S. 


8 . et. 

191 

3.9 

254 d. 

subi. 265 

68 

V 8. 

8. al., et.; si. s. IMH3; 







i. CS 2 

192 1 


d. 


V. s. 

V. 8. 

s. HCl, al., et.; si. s. 







NH 3 

193 


d. 50 


V. 8. 

V. s. 

8 . al. 

194 

2.84 

72 d. 


d. 


S. HNO 3 

195 


-1 liHzO, 


i. 

i. 

8 . HNO 3 



250 




196 




i. 

d. 

8. iodides; d. alk. 

197 


- 0 , 160 

-30, 250 

i. 

i. 

8 . HCl 

198 

6.67 

d. 




i. HCl 

199 




s. 

d. 

8 . HCl, H2S04 

200 

8.754 

d. 197 


1. 


8 . NazS; i. a., et.; d. 







cone. HNOa 

201 


d. 115 


i. 

j. 

s. NH 4 OH; d. a. 

202 

7.4 

AuCIa, 170 

d. 290 

d. 

d. 

8 . HCl, HBr;d.al. 

203 


d. 


1. 

i. 

8 . KCN;i.al., et. 

204 


-H 2 O, 200 


8 . 

• 

205 


d. 120 


1 . 

si. 8 . d. 

8 . warm dil. a., excess 






KI 

206 


— 0 , 205 


1 . 

i. 

8 . HCl; si. 8 . alk.; I. 







H 2 SO 4 , HNO 3 , al. 

207 




i. 


8 . KCN, KzSx;i. a. 

208 














Auric ammonium cyanide 68 
Auric nitrate, acid 194 
Auricome 953 

Auric potassium bromide 1655 
Auric potassium chloride 1664 


Auric potassium cyanide 1643 
Auric potassium oxide 1642 
Auric sodium chloride 2048 
Aurlpigment 188 
Aurora orange 408 


Aurora yellow 408 
Aurous ammonium cyanide 59 
Aurous potassium cyanide 1644 
Azoimide 933 
Azurite 727 










224 


PHYSICAL CONSTANTS OF 


No. 

Nome 

Formula 

Formula 

Weight 

Color, Crystallino Form 
and Refractive Index 

209 

Barium 

Ba 

137.36 

silv. met. 

210 

acetate 

Ba(C2H302)2 

255.45 

col. 

211 

acetate 

Ba(C2H302)2*H20 

273.47 

wh., tri. pr., 1.517 

212 

amide 

Ba(NH 2)2 

169.41 

gray-wh. 

213 

arsenate 

Ba3(A804)2 

689.90 

wh. pd. 

214 

arsenate, acid 

BaHA804‘H20 

295.29 

rhb. or mn. 

215 

arsenide 

BasAsa 

561.90 

brn. 

216 

boride 

BaBs 

202.28 

bk., cb. 

217 

bromate 

Ba(Br 03 ) 2 *H 20 

411.21 

col., mn. 

218 

bromide 

BaBra 

297.19 

col. 

219 

bromide 

BaBr2-2H20 

333.22 

col., mn., 1.7266 

220 

bromoplatinate 

BaPtBre-IOHiO 

992.11 

mn. 

221 

butyrate 

Ba(C4Hr02)2-2H20 

347 59 

col. 

222 

carbide 

BaC2 

161.38 

gray cr. 

223 

carbonate (witherite) 

BaC 03 

197.37 

wh., rhb., 1.676 

224 

carbonate (a) 

BaC 03 

197.37 

wh., hex. 

225 

carbonate (&) 

BaCOs 

197.37 

wh. 

226 

chlorate 

Ba(CI 03)2 

304.27 

col. 

227 

chlorate 

Ba(CI 03 ) 2 -H 20 * 

322.29 

col., mn., 1.577 

228 

chloride 

BaCl 2 

208.27 

col., mn., 1.7361 

229 

chloride 

BaClz 

208.27 

col., cb. 

230 

chloride 

BaCl2’2H20* 

244.31 

col., mn., 1.646 

231 

chloroplatinate 

BaPtCU-eHzO 

653.29 

red, mn. 

232 

chloroplatinite 

BaPtCU-SHzO 

528.33 


233 

chromate 

BaCr 04 

253 37 

yel., rhb. 

234 

citrate 

Ba3(C6H507)2*7H20 

916.40 

wh. pd. 

235 

cyanide 

Ba(CN )2 

189 40 

wh. pd. 

236 

dichromate 

BaCr 207 

353.38 

red, mn. 

237 

dichromate 

! BaCr207*2H20 

389.41 

yel. nd. 

238 

dithionate 

BaS206*2H20 

333 52 

col., rhb. or mn., 1.6951 

239 

ferrocyanide 

Ba2Fe(CN)6-6H20 

594 78 

yel., mn. 

240 

fluobromide 

BaF2*BaBr2 

472.55 

col. pi. 

241 

fluochioride 

BaF2*BaCl2 

383 63 

col., tet. 

242 

fluoiodide 

BaF2*Bal2 

566.54 

pi. 

243 

fluoride 

BaFz 

175.36 

col., cb., 1.475 

244 

formate 

Ba(HC02)2 

227.40 

col., rhb. 

245 

hydride 

BaHz 

139.38 

cr. 

246 

hydrosulfida 

Ba(SH)2-4H20 

275.57 

wh., rhb. 

247 

hydroxide 

Ba(OH )2 

171.38 

col., mn. 

248 

hydroxide 

Ba(0H)2-8H20 

315.50 

col., mn., 1.5017 

249 

hypochlorite 

Ba(CIO )2 

240.27 

col. 

250 

hypophosphate 

BaP03 

216 34 

nd. 

261 

hypophosphite 

Ba(H2P02)2-H20 

285.36 

col., mn. 

252 

iodate 

Ba(I03)2 

487.18 

mn. 

253 

iodate 

Ba(I03)2*H20 

505.20 

mn. 

254 

iodide 

Bal2-2H20 

427.21 

mn. 

255 

iodide 

Balz-eHzO 

499.28 

hex. 

256 

malate 

BaC4H40s 

269.44 

col. 

267 

malonate 

BaC3H204-H20 

257.43 

col. 

258 

manganate 

BaMn 04 

256.30 

gn., hex. 

259 

molybdate 

6 aMo 04 

297.31 

wh. pd. 


* Usual commercial form. 
Baddeleyite 2597 
Baking soda 2026 


Baldwin's phosphorus 454 
Barite 284 

Barium bichromate 236 


Barium bromofiuoride 240 
Barium chlorofluoride 241 
Barium cyanoplatinate 277 





jmcHiOANic coMmvms 


No. 

S|ieeific 

OravHy 

Melting 
Point *C. 

Boiling 
Point ®C. 

\ Solubility in 100 Parts | 

Cold W ater 

Hot Water 

Other Reagents 

209 

3.5 

704, 

1638 

d. 

d. 

8 . a.; d. al. 

210 

2.468 



58.80® 

75.0*000 


211 

2.19 

-HzO, 41 


7650®(«ih.) 

79*00 

i. al. 






(anh.) 


212 


280 


d. 

d. 


213 




0.056 


8 . a., NH 4 CI 

214 

3.93^*® 

-H 2 O, 150 

-1 HH 2 O, 

d .to BaitAs 

04)2 an d 




225 

to BaH 4 

(A804)2 


215 

4.115® 






216 

4.36*5® 



i. 

j 

8 . HNOs 

217 

3.99i«® 

-H 2 O, 170 

d. 260 

0 . 30 ® 

6.971000 

i. aot., ai. 

218 

4.781^® 

847 

d. 

980® 

149*000 

V. m. al.; v. 0 I. s. aot. 

219 

3.69 

~ 2 H 20 , 100 

d. 

V. s. 

V. 8 . 

8 . at. 

220 

3.713 






221 



37.420® 

42.12500 


222 

3.75 



d. to form 

C 2 H 2 

d. at 

223 

4.29 

tr. 811 to a 

d. 1450 

0.0022*5® 

0.0065* ooo 

8 . aJi; i. al. 

224 







225 


1 740BO«txii 


0 . 0022 * 0 ® 

0.0065*00® 

8 . a^; i. al. 

226 


414 


20.380® 

84.S80O 

227 

3.179 

d. 120 


8 . 

8 . 

8 l. 8 . af., act. 

228 

3.856 *,4“ 

tr. 925 

1560 

3100 

59*000 

8 l. s. HCI, HNO 3 ; i. al. 

229 


962 

1560 




230 

3.097^^® 

~ 2 H 20 , 100 


39 . 30 ® 

76.8*000 

8 l. 8 . HCi.HNQi;!. al. 

231 

2.86 



8 . 


d. a. 

232 

2.868 



S. 


V. s. 93% af. 

233 

4.498*5® 



0.00037*0® 

0.0004650® 

8 . HCI, HNO) 

234 

- 7 H 2 O, 150 


0.0406*5® 

0.0572*5® 

s. Hd ; si. 8 . a(. 

235 


1 

80* <® 


18*®® 70% al. 

236 




d. 


8 . h. oonc. H 2 SO 4 

237 


- 2 H 2 O, 120 


d. 



238 

4.536*5-5® 



24.75*5® 

90.9*00® 

i. al. 

239 




0.1*5® 

175® 

i. al. 

240 

4.96*5® 



d. 

d. 

8 . cone. HCI, HNO 3 ; i.al. 

241 

4.51*5® 

1008 


d. 

d. 

8 . cone. HCI, HNOiji. al. 

242 

5.21*5® 



1 

d. 

8 .' cone. HCl, HNO 3 ; I. al. 

243 

4.828 

1280 

2260 

i 0.1590® 

0.16250® 

8 . a., NH 4 €« 

244 

3.21 



26.20® 

61 .31000 

i. al., et. 

245 

4.210® 

d. 675 

volt. 1200 

d. 

d. 

d. a. 

246 


d. 


8 . 

8 . 

1 . al. 

247 

4.495 

408 


1.670® 

101.450® 


248 

2.188»«® 

77.9 

-aH20, 550 

6.6*5® 


V. 8 l. 8 . af.; I. et. 

249 


d. 235 





250 



si. 8. 


8. al.; V. 8l« 8. oc. 

251 

2.90*7® 



29 

33 . 3100 ® 

i. at. 

252 

5.0*5® 



0.0080® 

0.197*00® 

8l. 8. warm Hf403; I. al. 

253 

5.5*5® 

-H 2 O, 130 


0.0080® 

0.21*00® 

8. HCI, HNOj;!. H 2 SO 4 . 







al., aot. 

254 

5.19 

740 d. 

- 2 H 2 O, 539 

322400 

396*00® 

V. 8. al. 

255 


25.7 


4100® 

V. 8. 

V. 8. al. 

256 




0.88320® 

1.04450® 


257 




0.143 

0.32650® 


256 

4.85 



i. 


d. a. 

259 

4.65 



0.0058*5® 


8. a. 


Barium dioxide 270 Barium iodofluoride 242 

Barium fluosilicate 282 
Barium hypoeuifite 291 











PHYSICAL CONSTANTS OF 


Formula 


\EB3kmSBSSSSSM 


•ariuiti 

260 nitrato (nitrobarlte) 

261 nitride, hexa- 

262 nitride, hexa- 

263 nitrite 

264 nitrite 

265 oxalate 

266 oxide 

267 perchlorate 

268 perchlorate 

269 permanganate 

270 peroxide 

271 peroxide 

272 persulfate 

273 phosphate, monobasic 

274 phosphate, dibasic 

I 275 phosphate, tri basic 

276 phosphate, pyro- 

277 platinocyanide 

278 propionate 

279 selenate 

280 eilicate 

281 silicate 

262 siiicofluoride 

283 succinate 

284 sulfate (barite, barytes) 

285 sulfide, mono- 

266 sulfide, tri- 

287 sulfide, tetra- 

288 eulfite 

289 teiiurate 

290 thiocyanate 

291 thiosulfate 

292 tungstate 

293 tungstate, meta- 

294 vanadate, pyro- 

295 Beryllium (gludnum) 

296 aluminum silicate (beryl) 

297 bromide 

298 carbide 

299 carbonate 

300 carbonate, basic 

301 chloride 

302 chloride 

303 fluoride 

304 hydroxide 

306 iodide 


Ba(NOj)z 

BaNs 

BaNe'HzO 

Ba(N 02)2 

Ba(N 02 ) 2 ‘H 20 

BaCaO^ 

BaO 

Ba(CI 04 ) 2 * 

Ba(CI04)2*3H20 

Ba(Mn04)2 

BaOi* 

Ba 02 - 8 H 20 

BaS20s‘4H20 

BaH4(P04)2 

BaHP 04 

Ba3(P04)2 

Ba2p207 

BaPt(CN) 4 - 4 H 20 

Ba(C3H502)2*H20 

BaSe04 

BaSiOs 

BaSiOa'SHiO 

BaSIFe 

BaC 4 H 4 O 4 

BaS 04 

BaS 

BaSj 

BaS 4 * 2 H 20 

BaSOs 

BaTe04 

Ba(CNS) 2 - 2 H 20 

BaSaOj-HzO 

BaW04 

BaW40i3-9H20 
BajVzOr 
Be (Qi) 

3Be0*Ai2O3*6Si02 

BeBr 2 

Be 2 C 

BeC03*4H20 

(Be0)5‘C02*5H20 

BeCl 2 

BeCi2*4H20 

BeFz 

Bo(OH )2 

Bel 2 


169 43 
233.56 
301.66 
217.43 
328.97 
289.58 
267.51 
385.22 
1242.94 
488.62 
9.01 
537.54 
168.85 
30.04 
141 .09 
259.16 
79.93 


col., cb., 1.572 

rhb. 

cr. 

col. 

hex. nd. 
wh. cr. 
col., cb., 1.98 

hex. 

hex., 1.5330 

bk., rhb. 

gray or wh. pd. 

pearly sc. 

pr. 

tri. 

wh., rhb. nd., 1.635 
wh., cb. 
wh., rhb. 
yel., mn. 
wh., rhb. 

wh., rhb. 
col., mn. 
rhb., 1.547 
pr. 

wh. pd. 

col., rhb., 1.636 

col., cb., 2.165 
yel.-gn. 
red, rhb. 
wh., tot. 
wh. 

col. nd. 
wh., rhb. 
wh., tet. 
rhb. 
wh. 

gray, met., hex. 
usually gr.; hex., 1.580 
col. nd., delq. 
yel., hex. 
wh. 

wh. pd. 
wh., delq. nd. 


transparent glass 
wh., amor, 
col. nd. 


4* Ueual commercial form. 
Barium oxide, hydrated 247 
Barium phosphate, hypo- 250 
BaHam phosphite, hypo- 251 


Barium su If hydrate 246 
Barium sulfocyanate 290 
Barium sulfocyanide 290 
Barium white 284 


Barium yellow 233 
Baryta yellow 233 
Barytes 284 
Battery acid 2277 



inorganic compounds 


227 


No. 

Specific 

Gravity 

Meltinff 
Point ®C. 

Boilinff 
Point •&. 

1 Solubility in 100 Parte I 

Cold Water 


Other Reagents 

260 

3.24425® 

592 

d. 

5.00® 

34.21000 

8 i. 8 . a.; i. al. 

261 


d. 219 

expi. 




262 


expi. 

V. 8. 

V. 8 . 

8 i. 8 . abs. ai.; i. et. 

263 

3.2325® 

217 


67.6»® 

300100 O 

si. 8 . al. 

264 

3.17325® 

d. 115 


8 . 

V. 8 . 

1.6, 94% al.; i. act. 

265 

2.658 



0.00165® 

0.002424O 

8. a., NH 4 CI; i. al. 

266 

5.72 

1923 

2000 ± 

1.500 

90.8*0® 

s. HCI, HNOs, abs. al.; 







i. act. 

267 


505 


205.80® 

562.3100® 

V. 8 . al., act.; i. et. 

268 

2.74 

d. 400 


8. 

s. 

V. s. «. 

269 

3.77 

d. 220 


62.511® 

72.4250 

d. ai. 

’270 

4.958 

- 0 , 800 


V. si. s. 

d. 

8 . diU a.; i. act. 

271 


- 8 H 20, 100 


0.168 

d. 

s. dii. a.; i. al., et., act. 

272 



62.20® 


i. al. 

273 

2.9^® 



d. 

d. 

8 . a. 

274 

4.165^5® 



0.015 


8 . a., flH 4 salts 

275 

4,1i«<» 

1727 


i. 


8. a. 

276 

3.9200 


0.01 


8 . a., NH 4 salts 

277 

3.05 

- 2 H 2 O, 100 

- 4 H 20 , 150 

31 60 


a. al. 

278 




36.50® 

44 71000 

$1. 8. al. 




(anh.) 

(anh.) 


279 

4.75 

d. 


0.0118 

0.01 38100® 

8 . HCI; 1. HNOj 

280 

4.3994® 

1604 


8. 

d. 

8 . HCI 

281 

2.59 



0.17 d. 

d. 


282 

4.279150 



0 . 026 iy® 

0.091 ooo 

8l. 8. HCI, NH 4 CI; I. ai. 

283 




0.4210® 

0.23750® 

si. 8 . al. 

284 

4.499150 

1580 d. 

tr. to mn. 

0.0001150® 

0.00028520® 

8 . co\ic. H 2 SO 4 ; 0.006, 




1149 

0.00033650® 

0.00041 100® 

3% HCI 

285 

4.25150 



d. 

d. 

d. HCI; I. al. 

286 


d. 400 


8. 

8. 


287 

2.988200 

d. 200 


4115® 

V. 8. 

I. al., CS 2 

288 




0.01970® 

0.00177*0® 

8 . HCI, al. 

289 

4.4815® 



V. 8i. 8. 

8l. 8. 


290 




43200 

8. 

8 . al. 

291 

3.4515® 

d. 100 


0.20820® 


I. ai. 

292 

6.35 

d. 


V. si. 8* 



293 

4.298 



d. 



294 


863 =b 





295 

1.8520® 

1283 

24;6(?) 

i. 

8l. 8. d. 

8. dil. a., alk. 

296 

2.66 

1410 


i. 

i. 


297 


490 

eubt. 450 

V. 8. 

V. 8. 

8 . abs. ai., pyridine 

298 

1.9150 

d. >2100 


d. 

d. 

8. a. 

299 


d. 100 


0.360® 


I. NH] 

300 




i. 

d. 

8 . a.; alk. 

301 

1.899^/® 

440 

647 

V. 8. 

V. 8. 

V. s. al., et.; sl. s. chi.. 







CS 2 ; i. NHj, or act. 

302 




doic|. 

V. 8. 

8 . ai. 

303 

2.01 150 

800 

8 ubl. 

V. 8. 

V. 8. 

8 . H 2 S 04 « ai. 

304 


d. 138 


0.0002 

1 . 

8 . a., aik., (NH 4 ) 2 COi 

305 

4,2130 

510 

590 

d. 

d. 

8 . ai., 8 t. 


Battery manganese 1269 Beyrichite 1463 BItchofito 1191 

Bauxite 23.1 Bicarbonate of soda 2025 

Beryl 296 Bichloride of mercury 1308 

Beraelianite 777 Biebeorite 692 








PHYSICAL GONSTAISTS OF 


Formula 

Weight 


tiractive Index 


Beryllium (glucinum) 

306 nitrate 

307 oxide (bromellite) 

308 potassium fluoride 

309 selenate 

310 sodium fluoride 

311 stearate 

31 2 stearate, bsiio 

313 sulfaU 

314 sulfate 

315 Bismuth 

316 arsenate 

317 bromide 

318 carbonate, sub- 

319 ohioride, di- 

320 chloride, tn- 

321 oitrate 

322 dichromate^ basic 

323 fluoride 

324 hydroxide 

325 iodate 

326 iodide 

327 nitrate 

328 nitrate, sub- 

329 oxalate 

330 oxide, tri- 

331 oxide, tri- 

332 oxide, tri* 

333 oxide, tetra- 

334 oxide, penta- 

335 oxide, penta^ 

336 oxybromide 

337 oxychloride 

338 oxyfluoride 

339 oxyiodide 

340 phosphate, ortho- 

341 selenide (guanajuatite) 

342 sulfate 

343 sulfide (bismuthinite) 

344 telluride 


Be(N03)2*4H20 

BeO 

BeF 2 - 2 KF 

BeSe04*4Ha0 

BeF2-2NaF 

Be(Ci8H3502)2 

Be(OH)Ci8H3502 

BeS 04 

BeS 04 - 4 H 20 

Bi 

BiA 804 

BiBra 

BI 203 -C 02 -H 20 

BiClaC?) 

BiCla* 

B1C6H5O7 

(Bi0)2Cr207 

BiF 3 

Bi(OH)3 

Bi(I03)3 

B 1 I 3 

Bi(N03)3-5H20 

Bi0N03*H20 

812(0204)3 

Bis Os 

BiaOa 

Biz Os 

Bi2 04 * 2 H 20 
BizOs 
BIzOs’HzO 
BiOBr 


BiOF 

BiOI 

B 1 PO 4 

BizSej 

Biz(S04)s 

Biz S3 

BizTes 


delq. cr. 
wh., hex., 1.719 

wh., rhb. 
rhb., 1.5007 
wh., rhb. or mn. 
wh., waxy 
wh. pd. 
col. 

col., tet., 1w4720 
silv. wh. or reddish, 
trig, 
mn. 
yel. 

wh. pd. 
bk. nd. 
wh. cr. 
col. cr. 
or. -red. 
gray pd. 
wh., amor. 

wh. 

dark, hex. 
col., tri. 
hex. pi. 
wh. pd. 
yel., rhb. 
yel,, tet. 
yel., cb. 
brn.-yel. 
brn. 
red 

col. cr. 
wh., amor. 

wh. cr. 
red, rhb. 
wh., mn. 
bk., rhb. 
wh. nd. 
brn., ihb. 


345 Boiilc aelB 


346 Boron 


347 bromide 


wh., trl. 

gray or bk., amor, or 
tet. 
col. Iq. 


* Ui4NU eommoreial form. 

Bismuth bichromate, basic 322 
Bismuth bromide, baaic 338 
Bismuth chloride, basic 337 
Bismuth peroxide 333 
Bismuth sodium thioglycollate 2027 
Bismuth sub-bromide 336 
Bismuth sub-carbonate 318 


Bismuth subchtoride 337 
Bismuth subiodide 339 
Bisniuth subnitrate 826 
Bismuth tetroxide 333 
Bismuth trichloride 320 
Bismuth trioxide 380 
Bismuthinite 343 
Bitter salt 1228 


Black antimony 158 
Black copper oxide 748 
Black iron oxide 838 
Black jack 2583 
Black lead 495 
Black precipitate 1344 
Black tin oxide 2198 
Blanc de perle 337 





inorganic COMP6UNDS 


Specific 

Gravity 


Molting 
Point ®C. 


Boiling 
Point *C. 


Solubility in 100 Parts 


Cold Water Hot Water Otlier Reagents 


- 4 H 20 , 190 d. 550 


-H 2 O, 100 


5,75 

-HzO, 120 

8.08 

d. 

7.7215° 


7.5 

d. 

7.92 

d. 

6.323 

d. 

6.82 

710 

5.08 

d. 418 

7.00 

685 d. 

7.7^** 

573 

1 . 43515 ° 

185 d. 

2.5 

2037 ± 37 



2too 

8. 

1.47i»« 

i. 

I. 

2700 

105.5»o« 


-1 HH 2 O, 
150 

500 d. 
- 5 H 2 O, 80 


-O, 305 
-20, 357 


i. 

0.00014 


2.941000 

i. 

i. 

451000 
00 100 ° 

i. 


d. 

0.0000181*° 


2.660° 40.21 ooo 


B anc d'Espagne 337 
B anc fixe 284 
B eaching powder 444 
B eaching solution 2077 
Blende 2584 
Blue copperas 760 
B ue iron ore 861 
Blue John 44C 


Blue salts 1461 
Blue stone 760 
Blue verdigris 717 
Blue verditer 727 
Blue vitrol 760 
Bobierite 1214 
Boracic acid 345 
Borax 2036 


8 . al.; i. act. 

8 . cone. H 2 SO 4 ; si. 8 . 

dil. a.; I. aik. 
i. al. 


8. et., OCI 4 , xylene; i. al. 
el. s. CCU; i. al., et. 

i. al., aict. 

8. aq. reg., cone. H 2 SO 4 , 
HNO3 
V. si. 8, a. 

8. HBr, et. 

8 . a. 

8. al. 

s. NH 40 H;i. al. 

8. a.; i« alk. 
d. a. 

s. a.; I. alk. 

8). 8. HNO 3 

3.5200 aba. al.; s. HI, KI 
4219° act.; 8 . a.; I. al. 

8 . a. 

8 . a. 


8. a., KOH 
8. a., KOH 
8. a.; i. al. 

8. a.; i. act., IMH 3 , 
H2C4H4O6 
8. a. 

8. a.; i. KI, al. 
s. HCI; i. dil. HNO3 
i. alk. 

8. a. 

8 . HNO 3 

d. HNO 3 ; I. c. HCI or 
H2SO4 

22.2200 giy., 0.242S° et.; 
8. al. 

8. HNO3; i. al.; 

V. si. 8. H2SO4 


Boric (acid) anhydride 353 
Boroethane 351 
Borofluoric acid 872 















PHYSICAL CONSTANTS OF 



351 hydride (boroethane) 

352 iodide 

353 oxide 

354 oxide (sassolite) 

355 phosphide 

356 sulfide, tri- 

357 sulfide, penta-(7) 

358 Bromic acid 

359 Bromine 

360 fluoride 

361 hydrate 

362 iodide 

363 Bromoplatinic acid 

364 Cadmium 

365 acetate 

366 acetate 

367 ammonium chlortoe 

368 arsenate, acid 

369 arsenide 

370 borotungstate 

371 bromate 

372 bromide 

372.1 bromide 

373 carbonate 

374 chlorate 

375 chloride 

376 chloride 

377 cyanide 

378 dithionate 

379 ferrocyanide 

380 fluoride 

381 formate 

382 hydroxide 

383 iodate 

384 iodate 

385 iodide (a) 

386 iodide (6) 

367 lactate 

368 nitrate 

389 nitrate 

390 oxalate 

391 oxalate 

392 oxide 


Formula 

Formula 

Weight 

B4C 

55.29 

6CI3 

117.19 

BF 3 

67.82 

B2H6 

27.69 

BI 3 

391.55 

B 2 O 3 

69.64 

B203-3H20 

123 69 

BP 

41 .80 

B 2 S 3 

117 84 

02 Ss 

181.97 

HBrOa 

128.92 

Br2 

159.83 

BrFj 

136.92 

Bra-IOHzO 

339.99 

BrI 

206 83 

H2PtBr6*9H20 

838 75 

Cd 

112 41 

Cd(C2H302)2 

230.50 

CdrC2H302)2-2H20* 

266 63 

CdCl2*4NH4CI 

397.31 

CdHAs04*H20 

270.34 

Cd3As2 

! 487 05 

Cd2B2W9032*18H20 

2737.49 

Cd(Br03)2-H20 

! 386.26 

CdBr2 

272 . 24 

CdBr2-4H20 

' 344 . 30 

CdCOa 

172.42 

Cd(Cl03)2-2H20 

315.36 

CdClz 

183.32 

CdCl2-2HH20 

228.36 

Cd(CN)2 

164.45 

CdS206‘6H20 

380.64 

Cd2Fe(CN)6 

436.78 

CdFa 

150.41 

Cd(HC02)2-2H20 

238.48 

Cd(OH)2 

146.43 

Cd(I03)2 

462.23 

Cd(I03)2*H20 

480.25 

Cdl2 

366.23 

Cdl2 

366 23 

CdCCs 14503)2 

290.56 

Cd(N03)2 

236.43 

Cd(N03)2-4H20* 

308.49 

CdC204 

200.43 

CdC204-3H20 

254.48 

CdO 

128.41 


Color, Ci^talliue Form 
and Refractive Index 


bk. cr. 
col. Iq. 
col. gas 
col. gas 
col. pi. 

col. glass, 1.459 
tri., 1.456 
maroon pd. 
wh. cr. 
wh. cr. 

col.; in soln. only 
rhb., or red Iq. 

col. Iq. 

red, oct. 
dark gray cr. 
red, delq., mn. 
si'v. met., hex. 
col. 

col., mn. 
rhb., 1.6038 


dark gray, cb. 
yel. cr. 
mn. 
wh. pi. 

wh., eff. nd. 
wh., trig. 

col. delq. 
wh., cb. 

col., mn., 1.6513 


tri. 


cb., 1.56 
mn. 

wh., trig, 
pa. brn. cr. 


brn., hex. 


nd. 

col. 

col. nd. 
col. 
col. cr. 
brn., cb. 



j 


4 Usual oommercial form. 
Bori 494 

Bsueeinoaultite 1175 
Bromen green 728 


Brimstone 2259 
Bromauric acid 189 
Bromellite 307 
Bromine iodide 983 


Bromous acid, hypo- 962 
Bromyrite 1966 
Brookite 2400 
Brucite 1200 









inorganic compounds 


231 


g 



Bulling 
Point ®C. 

Solubility in 100 Parts 1 

Cold Wator 

Hot Water 

Other Reagents 

348 

2.54 

2450 

>3500 

i. 

1. 

1 . a. 

349 

Iq. 1.434^° 

-107 

13764 mm 

d. 

d. 

d. al. 

350 

2.3<A) 

-126.8 

-101 

105.70® cc 


d. al. 

351 

)q. 0.454 

-169 

-87.5 

at. 8 . 

d. 

8 . NFUOH 

352 

Iq. 3.3*0® 

43 

210 

d. 


V. 8 . CS 2 , CCI 4 

353 

1.85 

577 

>1500 

1 . 10 ® 

15.71000 

8 . a., al., gly. 

354 

1.49 

d. 


si. 8 . 

8 . 


355 


ign. 200 


1 . 

I. 

i. in rfiost solvents 

356 

1.55 

310 


d. 


8 l. 8 . PCI 3 , SCI 2 

357 

1.85 

390 


d. 


d. al. 

358 


d. 100 


V. 8 . 

d. 


359 

3.119200; 

-7.2 

58.78 

42200 

3.1 3300 

8 . al.,;et., alk., CS 2 


5,87 (A) 






360 

2.80325® 

5 

135 

forms Oz, 

HOBr, 

d. alk^ 

' 




HBrOi and HF 


361 


d. 6.8 

... 

8 . 



362 

4.414100 

42 ± 

116± 

d. 


s. scM., CS 2 

363 


< 100 d. 


V. 8 . 

V. 8 . 

V. 8 . al., et., chi. 

364 

8.65200 

320.9 

764.9 

i. 

i. 

8. a., NH 4 NO 3 

365 

2.341 

256 

d. 

V. s. 


8. m. al. 

1 366 

2.01 

-HzO, 130 


V. s. 


8. al. 

, 367 

2.01^^“ 

tr. -20 


8. 



: 368 

4.164J^° 

>120 





i 369 

6.211-*^® 

721 




d. a. 

! 370 




125017® 



1 371 

3.8 

d. 

. . 

125170 



! 372 

5.192^° 

580 

963 

61.080® 

165»o® 

26.615® al., 0.4150 et., 

! 372.1 






1.610® act. 





8. 

V. 8. 

s. al., si. 8. act., et. 

j 373 

4.258^ 

d. <500 


i. 

i. 

8. a., KCN, NH 4 salts; 







i. NH 3 

1 374 

2.3 

80 


2980® 

487*50 

s. a., act., al. 

375 

4.047-^*^ 

568 

960 

9000 

1471000 

1.52150 al.; 1. et, act. 

376 

3.327 

tr. 34 


168200 

180100O 

2.05J5O 

i 377 


d. >200 


0.024710® 


s. a.; NH^OH, KCN 

; 378 

2.272^® 

d. 





; 379 






8. HCi 

j 380 

6.64 

1048 

>1200 

4.35250 


8. a., I. al., NH) 

1 381 

2.44 

d. 


8.400 

94.61000 


! 382 

4.79^^** 

d. 300 


0.0002625O 

(anh.) 

8. a., NH 4 salts; 1. aik. 

i 383 

6.43 j 

d. 


8l. 8. 

si. 8. 

S. HNO 3 , NH 4 OH 

j 384 

6.43-^^® 

tr. 160 


8. 


8. HN 03 

385 

5.670^“ 

385 

713 

79.80® 

127.61000 

8 . a., al., et., NH 4 OH; 







8 l. 8 . NH 3 

386 

5.305^® 






387 




10 

12.5 

i. al. 

388 

1 n 

350 


109.700 

32650 50 

V. 8. a. 

389 

2.455J^ 

59.4 

132 

2150® 


8. al., NHs; i. HNO, 

390 

3.32^^ 

d. 340 


0.0033710® 

0.009 

8. a.; i. al. 

391 


d. 




8. a., NH 4 OH 

392 

8.15 



i. 

I. 

8. a., NH 4 salts; i. alk. 


Brunftwick green 727 Burnt lime 459 Butter of arsenio 178 

Brushite 467 Burnt ochre 824 Buttercup yellow 2542 

Buneenite 1443 Burnt ore 824 Cadmium dihydrogen phot* 

Burnt alum 43 Butter of antimony 143 phate 396 





PHYSICAL CONSTANTS OF 


m 


No. 

Name 

Formula 

Formula 

Weif^ht 

Color, Crystalline Form 
and Refractive Index 

393 

C^admium 

oxide 

CdO 

128.41 

brn., amor., 2.49 

394 

oxide, sub- 

CdzO 

240.82 

gn., amor. 

395 

permanganate 

Cd(Mn04)2*6H20 

458.39 

tri. 

396 

phosphate, monobasic 

Cd(H2P04),-2Hj0 

342.42 

397 

phosphate, tri basic 

Cd3(P04)2 

527.18 

amor. 

398 

phosphate, pyro- 

Cd2P207*2H20 

434.80 

wh., delq. 

399 

potassium iodide 

Cdl2*2KI-2H20 

734.31 

400 

selenate 

CdSe 04 - 2 H 20 

291 . 40 

rhb. 

401 

solenide 

CdSe 

191.37 

gray-brn., hex. 

402 

silicate 

CdSiOa 

188 50 

rhb. 

403 

sulfate 

CdS04 

208 48 

rhb. 

404 

sulfate 

CdS04‘H20 

226 49 

mn. 

405 

sulfate 

3CdS04-8H20* 

769.56 

col., mn., 1.565 

406 

sulfate 

CdS04-4H20 

280.54 

col. 

407 

sulfate 

CdS04*7H20 

334.59 

mn. 

408 

sulfide (greenockite) 

CdS 

144.48 

yei.-or., hex., 2.506 

409 

sulfite 

CdSOa 

192.48 

cr. 

410 

telluride 

CdTe 

240.02 

bk., cb. 

411 

tungstate 

CdW04 

360.27 

yel., rhb. 

412 

Calcium 

Ca 

40.08 

silv. met., cb. 

413 

acetate 

Ca(C2H302)2-H20 

176 19 

wh. nd. 

414 

aluminate 

Ca(AI02)2 

158 04 

col., rhb. or mn. 

415 

aluminum silicate 

Ca0*Al203*2Si02 

278.22 

tri., 1.5832 

416 

(anorthite) 
ammonium arsenate 

CaNH 4 As 04 * 6 H 20 

305 13 

mn. pi. 

417 

ammonium phosphate 

CaNH4P04-7H20 

279.21 

mn. 

418 

arsenate 

Ca3(As04)2 

398.06 

wh. pd. 

419 

arsenide 

CasAsz 

270.06 

red cr. 

420 

benzoate 

Ca(C6H5C02)2*3H20 

336.36 

wh. pd. 

421 

borate, meta- 

Ca(B02)2*2H20 

161.75 

col., cb. 

422 

boride 

CaBe 

105.00 

bk., cb. 

423 

bromate 

Ca(Br03)2-H20 

313.93 

mn. 

424 

bromide 

CaBr2 

199.91 

delq. nd. 

425 

bromide 

CaBr2*6H20 

308.01 

hex. 

426 

carbide 

CaC2 

64,10 

gray., rhb., 1.75 

427 

carbonate (aragonite) 

CaCOs 

100 09 

col., rhb., 1.6809 

428 

carbonate (calcite) 

CaC 03 

100.09 

col., hex., 1.6585 

429 

chlorate 

Ca(CI03)2-2H20 

243.03 

wh., delq., mn. 

430 

chloride (hydrophilite) 

CaCl2* 

110.99 

wh., delq., cb., 1.52 

431 

chloride 

CaCl2*H20 

129.01 

col., delq. 

431.1 

chloride 

CaCl2*2H20 

147 03 

col., delq. 

432 

chloride 

CaCl2*6H20 

219.09 

col., trig., 1.417 

433 

chromate 

CaCr04*2H20 

192.12 

yel., mn. 

434 

citrate 

Caa (Ce H507)2’4 HzO 

570.52 

col. nd. 

435 

cyanamide 

CaCNj 

80.11 

col., rhombohedral 

436 

cyanide 

Ca(CN )2 

92.12 

wh., cb. 

437 

dithionate 

CaS206*4H20 

272.28 

trig., 1.5516 

438 

ferricyanide 

Ca3fFe(CN)6]2*12H20 

760.36 

red, delq. nd. 

439 

ferrocyanide 

Ca2Fe(CN)6-12H20 

508.32 

yel., tri., 1.5818 

440 

fluoride (fluorite) 

CaF2 

78.08 

wh., cb., 1.4339 


* li»ual oommeroial form. 
Cadmium tuboxide 394 
Cadmium yellow 408 


Caesium 540 
Caesium salts 541 to 578 


Calamine 2539; cf. aiso table 
of minerais. 

Calcic liver of sulfur 485 




IflORGAMrC €XmWUNm 


— 

Ntt. 

%mk){8o 

Ciravity 

Meltiaa 
Point •C. 

Boilinff 
Point “C. 


Solubility 

in 100 Parts 

Cold Water 

Hot Water 

6 ther Reagents 

393 

6.95 

d. 900-1000 


I. 

i. 

8 . a., NH 4 salts; i. alk. 

394 

8.192^^" 

d. 




d. a., alk. 

395 

2.81 

d. 95 


V. 8. 



396 

2.742J^® 

d. 100 




8 . HCI; i. al., et. 

307 


1500 


I, 


8 . NH 4 salts 

398 

4.965^® 

900 (anh.) 




399 

3.359 


13718® 


71 al. 

400 

3.632 

d. 100 


V, 8. 


401 

5.81^® 

>1350 




d. a. 

402 

4.93^® 

1242 





403 

4.091^® 

1000 


76.50® 

60.81 »o® 

i. act^ NHa 

404 

3.786200 

tr. 108 


a. 

8 . 


405 

3.09 

tr. 41.5 


114.20® 

127.660® 

I. al. 

406 

3.05 



8. 

8 . 

i. al. 

407 

2.48^^° 

tr. 4 


350-8® 


I. al. " 

408 

4.58 

1 750100 

subl. in N 2 , 

0.000001 

colloidal 

8 . a. 




980 




409 


d. 


S.i 8 . 


8 . a., NH 4 OH; i. al. 

410 

6 . 20 ^^® 

1041 




d. HNO 3 ; i. a. 

411 



0.06 


8 . NH 4 OH 

412 

I .55200 

850 

1490 

d. 

d. 

s. a. ; al. e. aL 

413 


d. 


528® 

45.5*0® 

si. $. al. 

414 

3.07*0® 

1600 


d. 


8. HCI 

415 

2.765 

1551 






416 

1.905»5° 

d. 


0.02 

8. 

8. NH 4 CI, 1. NH 4 OH 

417 

1.56110® 

d. 


i. 

d. 

8. a. 

418 




0.013*8® 

i. 

s. dii. a. 

419 

2 . 515 ® 

d. 


d. 

d. 

8. a. 

420 

1.44 



4 

V. 8. 


421 


- 2 H 2 O, 


0.40*®® 

0.4090® 

8 . a., NH 4 aaltt 



200-300 




422 

2.33«5® 



i. 

i. 

8 . HNO 3 

423 

3.329 

d. 


V. s. 


424 

3.353^/® 

760 

810 

1250 ® 

312105® 

s. al., act.; el. a. NHj 

425 


38.2 

149-150 

694®® 

V. 8. 


426 

2.2218® 

2300 


forms C 2 H 2 




427 

2.93 

d. 825 

f 

tO.0012*®® 

0 . 002100 ® 

8. a., NH 4 CI 

428 

2.71 1^5^® 

1339io»»tin, 


0.001 4*50 

0 . 002100 ® 

s. a., NH 4 Ct 

429 


--H20>100 


177.78® 


s. al., act. 

430 

2.1 52 

772 

>1600 

59 . 50 ® 

347260® 

8. al. 

431 



1 

8. 

s. 

8 . al. 

431.1 




130*0® 

V. 8. 

1 01 5® 50*00 al 

432 

1 . 68*70 

29.92 

- 6 H 2 O, 200 

V. 8. 

V. S. 

8 . al. 

433 


-- 2 H 2 O, 200 


22 .P 0 O 

18.2^5® 

a* a. 

434 


- 2 H 2 O, 130 

- 4 H 20 , 185 

p 

0.096*8® 

0.006518® ai. 

435 

2.29 



8. d. 

d. 


436 




8. 

d. 


437 

2.18 

d. 110 

~4HaO, 78 

40.6518® 

125100® 

i. al., act. 

438 




V. 8. 

V. 8. d. 


439 




8. 

15090® 

i. al. 

440 

3,18000® 

1330 


0.00161*® 

0.0017*6® 

8 l. 8 . a. 


t The ealubility of CaC 03 in HsO is greatly fnoreaeed by increaaing the amount of GOz in the HaO. 
Calcite 428 Calcium azifte 458 Calcium dioxide 400 

t^aloium acid phosphate 463 Calcium bIphosphate 462 Calcium ftuosiiieate 478 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Formula 

Formula 

Weight 

441 

Calcium 

formate 

Ca(HC02)2 

130.12 

442 

hydride 

CaHz 

42.10 

443 

hydroxide 

Ca(OH )2 

74.10 

444 

hypochlorite 

Ca(CI0),-4H20 

215.06 

445 

hypophosphate 

Ca2P206*2H20 

274.04 

446 

hypophosphite 

CaCHjPO*)* 

170.06 

447 

iodate (lautarite) 

Ca(I03)2 

389.90 

448 

iodide 

Cal 2 

293.90 

449 

iodide 

Calz-eHiO 

402.00 

450 

lactate 

Ca(C3H503)2-5H20 

308.31 

451 

magnesium carbonate 

Ca0*Mg0*2C02 

184.42 

452 

(dolomite) 
magnesium silicate 

CaO*MgO'2Si02 

216.58 

453 

(diopside) 

molybdate 

CaMoO^ 

200.03 

454 

nitrate (nitrocalcite) 

Ca(N03)2 

164.10 

455 

nitrate 

Ca(N03)2-4H20* 

236.16 

456 

nitride 

Ca3N2 

148.26 

457 

nitrite 

Ca(N02)2*H20 

150.11 

458 

oxalate 

CaC204 

128.10 

458.1 

oxalate 

CaC204-H20 

146.12 

459 

oxide 

CaO 

56.08 

459.1 

perchlorate 

CaCCI04)2 

238.99 

460 

peroxide 

Ca02*8H20 

216.21 

461 

permanganate 

Ca(Mn04)2’4H20 

350.02 

462 

phosphate, monobasic 

CaH4(P04)2*H20 

252.08 

463 

phosphate, dibasic 

CaHP 04 * 2 H 20 

172.10 

464 

phosphate, tribasic 

Ca3(P04)2 

310.19 

465 

phosphate, meta- 

Ca(P03)2 

198.03 

466 

phosphate, pyro- 

Ca2P207 

254.11 

467 

phosphate, pyro- (brushite) 

Ca2P207*5H20 

344.19 

468 

phosphide 

CaaPa 

182.19 

469 

phosphite, ortho- 

2CaHP03*3H20 

294.17 

470 

pi umbate 

Ca 2 Pb 04 

351 .38 

471 

plumbite 

CaPb02 

279.30 

472 

potassium sulfate 

CaK2CS04)2-H20 

328.43 

473 

(syngenite) 

salicylate 

Ca(C7H503)2-2H20 

350.35 

474 

selenate 

CaSe 04 * 2 H 20 

219.07 

475 

silicate (a) 

CaSiOs 

116.17 

476 

(pseudowoliastonite) 
silicate (0) (wollastonite) 

CaSiO] 

116.17 

477 

suicide 

CaSi2 

96.26 

478 

silico fluoride 

CaSiFe 

182.17 

479 

silicofluoride 

CaSiFc*2H20 

218.20 

480 

sodium sulfate 

CaS04*2Na2S04*2 HzO 

456.27 

481 

sulfate (anhydrite) 

CaS 04 

136.15 


and Refractive Indcoc 


coi., rhb. 
wh. cr. or pd. 
col., hex., 1.674 
wh., feathery cr. 
granular 
col., mn. 
tri. 

wh., delq. pi. 
wh., delq. 
coi., eff. 
trig., 1.68174 

wh., mn. 

wh., tet., 1.974 
col., cb. 

col., mn., 1.498 
brn. cr. 
delq., hex. 
col., cb. 
ooi. 

col., cb., 1.837 


pearly, tet. 
purple pr. 
wh., tri. 
wh., mn. pi. 
wh., amor, 
wh., tet., 1.588 
coi., biaxial, 1.60 
wh., mn. 
red cr. 


yel. pd. 

cr. 

mn. 

wh., oct. 
mn. 

col., paeudo hex., 
1.6150 or mn.(?) 
col., mn., 1.610 

col. 

wh., tet. 
col. 

col., rhb., 1.676, or 
mn, 1.50 


eUeual oommerolal form 
Cetclum hydrosulfide 484 
Cetcium lead oxide |70 


Calcium metaborate 421 
Calcium oxide hydrated 443 
Calcium phosphate, hypo- 445 


Calcium phoephate.primary 462 
Calcium phosphate, 
secondary 463 






anorganic compounds 


235 


462 2.220-y 

463 2.306^ 


d. <675 

-H 2 O, 680 

d. 

~2H20. 200 .... 

d. 

d. 

675 718 

42 160 

-3H2O, 100 

d. 730-760 


d. . . . . . 

-H 20 , 200 

2570 2850 


- 8 H 2 O, 100 expl. 275 

J. 

~H20, 100 d. 200 


2.6115® 


6.71(97%) 

200-300 

d. 

2.60 



-H,0, 120 

2.676 


2.905 

1540 

2.915 

tr. 1190 to a 

2.5 


2 . 66217 . 8 ® 


2.25 



- 2 H 2 O, 80 

2.96 

1460(mn.) 





Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Other Reagents 

16.10® 

18.4100® 

i. al., et. 

d. 


d. a.; i. bz. 

0.1850® 

0.0771 ooo 

8 . NHiCi 

delq.; d. 

d. 

d. a. 

i. 


8. Hpl, H4P206 

17 

8. 

i. al. , 

0.125® 

0.6790® 

8. HMO3 

1820® 

426100® 

8. a., abs. al., act. 

7540 ® 

V. 8. 

V. 8 . I||. 

10.5 

ee 

<»h. dl.; i. et. 

0.032i»° 







0. 000671*® 0.001495® 

1. i. 

forms 

Ca(OH )2 


s. a.; L al. 

1415 ® il.; 8. amyl al., 
NH| 

s. dil. a.; i. abs. al. 

8. 90% al. 
s. a. ; }. ac. 

8. a. ; 1. ac. 

8. a.; i. al. 



188.625® 

8l. 8. 

3311^® 

V. 8. 

d. 

38825® 

d. 

166.228® al.; 237.425® 
m. al.; v. sl. s. et. 

8. a. d.; I. al., et. 
d. al. 

0.0224.5® 

0.075100® 


0.0025 

d. 

8. a.; i. al., ac. 

i. 

i. 

i. a. 

i. 


8. a. 

8l. 8. 


8. a,; i. NH4CI 

d. 


8. dil. a.; i. al., et. 

8l. 8. 

d. 

8. NH4CI 

f. 


8. a. 

Sl. 8. 



0.25 

d. 

8. a. 

8. 


i. al. 

9.40® 

6.170® 


0.009617® 


8. HCi 


si. 8. d. 
d. 


8. HCI, HF, al. 
8. HzSiFs 


0.298>o^ 0.1619100° 8 . a., NazSiOa, NH 4 saltol 


Calciu m phosphate, tertiary 464 Calciu m sutfocyanide 489 
Ca clum phosphite, hypo- 446 Calomel 1344 
Calcium suifocyanate 469 Calx 459 


Canton's phosphoriia 485 
Caput mortum 624 
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PHYSICAL CONSTANTS O*' 


No. 

Name 

Fcmnula 

Formula 

Weight 

Color. CrystriBne Form 
and Refractivo Index; 


Calcium 




482 

sulfate ^.plaster of Paris) 

CaSO.-HHjO 

145.16 

wh. pd. 

483 

sulfate (gypsum) 

CaS 04 * 2 H 20 

172.18 

Gol., mn., 1*6226 

484 

8U If hydrate 

Ca(SH)2-6H20 

214.32 

col. pr. 

485 

sulfide (oldhamite) 

CaS 

72.15 

CDi., cb. 

486 

eulfite 

CaS 03 - 2 H 20 

156.18 

wh., cr., 1.596 

487 

tartrate 

CaC4H406-4H20 

260.22 

col., rhb. 

488 

thiocarbonate 

CaCSs 

148.29 

yel. 

489 

thiocyanate 

Ca(CNS)2-3H20 

210.31 

wh., delq. cr. 

490 

thiosulfate 

CaS20r6H20 

260.31 

col., tri., 1.56 

491 

tungstate (scheelite) 

CaW04 

287.94 

wh., tet., 1 .9200 

492 

Cat bovif cf> table of organic 





compounds 




493 

Carbon, amorphous 

C 

12.01 

bk., amor. 

494 

Carbon, diamond 

C 

12.01 

col., cb., 2.4196 

495 

Carbon, graphite 

C 

12.01 

bk., hex. 

496 

dioxidet 

CO 2 

44.01 

col. gas 

497 

disuiflde 

CSz 

76.14 

col. Iq. 

498 

monoxide 

CO 

28.01 

col., poisonous. Odor- 





less gas 

499 

monosulfrde 

CS 

44.08 

red pd. 

600 

oxybromide 

COBr2 

187 84 

14 . 

501 

oxychloride (phosgene) 

COCIz 

98.92 

poisonous 000 

502 

oxysulfrde 

COS 

60.08 

ges 

503 

selenosulfide 

CSSe 

123.04 

yei. Iq. 

604 

silicide 

CSiz 

68.19 

gray cr. 

505 

suboxide 

C 3 O 2 

68.03 

gas 

506 

teflurosutfide 

CSTe 

171.69 

yel. -red tq. 

507 

thionyl chloride 

CSCIz 

114.99 

yel.-red Iq. 

508 

thionyl perchJoride 

CSCI 4 

185.91 

golden yel. Iq. 

509 

Ceric carbide 

CeCz 

164.15 

red, hex. 

610 

fluoride (fluocerite) 

CeF4’H20 

234.15 

brn., amor, or hex. 





1.614 

611 

hydroxide 

2Ce02-3H20 

398.31 

yel., gelatinous 

6T2 

hydroxynitrato 

Ce( 0 H)(N 03 )j- 3 H 20 

397.21 

red, mn. 

513 

oxide 

CeOz 

172.13 

wh. or pa. 3^1^ cb. 

614 

peroxide 

Ce 03 

188.13 

red 

615 

silicide 

CeSiz 

196.31 


616 

sulfate 

Ce(S04)2'4H20 

404.33 

yel., rhb. 

617 

Cerium 

Ce 

140.13 

steel gray, Ob. or hSK. 

5t8 

CorcNis acetate 

CeCCzHzOz)! 

317.27 

ool. 

619 

acetate 

CezCCz H3f02)6*3H20 

688.58 

col. nd. ' 


S Cf. spaciat table. 

arbon bieiitfMe 497 
Carbon aulfoseivntde 906 
Carbon aulfotelluride 506 


Cartjon totractjlofttfe, cf. 

organto taM 
Carbonado 494 
Carbonic acid 496 (aq. solli,) 
Carbonic anhydride 496 


Carbtmyl brwwffFe 806 
Carbony4 G494ori«i6 901 
Carbonyl sulfide 802 
Carnalirte 1218 
Cassells green 258 



inorganic compounds 
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No. 

Specific 

(Jravity 

Melting 
PoLit “C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts | 

1 Cold Water 

Hot Watei 

Other Reagents 

482 


— HHzO, 


0 

a 

sl. s. 

s. a., Na 2 S 203 , NH 4 salts 


163 




483 

2.32 

“1 HHzO, 

- 2 H 2 O, 163 

0 . 2230 ° 

0.257500 

s. a., gly., Na 2 S 203 , 



128 




NH 4 salts 

484 


d. 15 


V. s. 

V. 8. 

s. al. 

485 

2.8^50 



d. 

d. 

8 . a. 

486 


- 2 H 2 O, 100 

d. 650 

0.004318° 

0.002790O 

s. H 2 SO 3 

487 


d. 


0 . 0370 ° 

0.22«5° 

sl. s. al« 

488 




8. 


s. al. 

489 




8. 

V. s. 

V. s. aL 

490 

1.873»6® 

d. 


71.29° 

d. 

i. al. 

491 

6.06 



0.2 


8. NH 4 CI; i. a. 

492 






493 

1 . 8 - 2.1 

>3500 


i. 

i. 

i. a., at]k. 

494 

3.5120® 

>3500 


i. 

i. 

i. a., allc. 

495 

2.26200 

>3500 


i. 

i. 

i. a., alk. 

496 

lq.1. 101-370; 

—56.65 

subl. -78.6 

179.70°cc 

90.120OCC 

s. a., alk. 


1.53(A); 







solid 







1.56-790 






497 

lq.I.261if; 

-111.5 

46.3 

0 . 20 ° 

0.01 4500 

s. al., et. 


2,63(A) 






498 

Iq. 

-207 

-191.5 

0 . 00440 °; 

0.0018500 

s. al., CU 2 CI 2 


0.806-195,10; 



3 . 50 ® cc 

2.3220°cc 



0.968(A) 






499 

1.66 

d. 


i. 


8. et., CS 2 ; i. al. 

500 

2.44 

-80 

64-5 

V. s. d. 

d. 

501 

1.392^41^® 

-104 

8.275einm 

V. s. si. d. 

d. 

s. ac., CCI 4 , bz.; d. a. 

502 

lq.1. 24-870; 

-138.2 

— 50.2760mm 

1330°cc 

40.33o°cc 

V. s. alk., al. 


2.10 (A) 






503 

1.98 

-85 

I 84.5 

i. 

i. 

s. CSz; si. s. al. 

504 

2.5 



d. 


S- MNO 3 , H 2 SO 4 ; i. al., et. 

505 

Iq. 1.1140® 

-107 

7761 mm 

d. 


s. et 

506 

2.9-500 

—54 

d. 



s. CS 2 , bz. 

507 

1.50915° 


73.5 



508 

1.71213° 


146 


d. 


509 

5.23 



d. 


s. a. 

510 

4.5-5.0 

d. 


i. 



511 






s. a.; si. 8 . alk. carb.; 







i. alk. 

512 




d. 



513 

7.3 

2600 


i. 

i. 

8 . H2S04, HCI 

514 







515 

5.6717° 



i. 



516 

3.91 



8. d. 


s. dil. H 2 SO 4 

617 

6.920° cb.; 

804 

2930 

I. 

slowly 

s. dil. a.; i. al. 


6.7 hex. 




oxidized 


518 


308 d. 


20150 

12750 


519 


- 3 H 2 O, 115 

d. 

26.4615® 

16.276° 







Cassiopeium 1164 
Casaiterite 2182 
Cat's eye 1947 
Caustic alcohol 2061 
Caustic antimony 143 


Caustic potash 1697 
Caustic soda 2075 
Celestite 2249 
Cementite 1014 
Cerargyrite 1968 


Ceric nitrate, basic 512 
Ceric oxide, hydrated 511 
Cerium dioxide 513 
Cerium sesquioxide 531 
Cerium trioxide 514 ^ 
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PHYSICAL CONSTAJVTS OF 


No. 

Name 

Formula 



520 

Corous 

bromate 

C6(BrO,)j-9H20 

686.02 

col., hex. 

521 

bromide 

CeBrj^HzO 

397.89 

col., delq. nd. 

522 

carbonate 

Ce2(C03)3*5H20 

550.37 

wh. pd. 

523 

chloride 

Cecil 

246.50 

wh., delq. 

524 

dithionate 

Ce2CSz06)j-15HzO 

1030.90 

tri., 1.507 

525 

fluoride 

C 0 F 3 

197.13 


526 

hydroxide 

2Ce(0H)3-3H20 

436.36 

col. cr. 

527 

iodide 

Cel3*9H20 

683.00 

528 

molybdate 

C02(MoO4)3 

760.11 

yel., tet., 2.04 

529 

nitrate 

Ce(N 03 ) 3 - 6 H 20 

434.25 

CO. , delq. 

530 

oxalate 

Ce2(C20«),-9H20 

7C6.47 

wh. pd. 

531 

oxide 

CezOs 

328.26 

wh. pd. 

532 

oxychloride 

C 62 03 * 2 CeCl 3 

821 .26 

purple 

533 

phosphate (monazite) 

CeP04 

235.11 

rhb. or mn., 1.788 

534 

phosphate, meta« 

Ce(P03)3 

377.06 


535 

selenate 

Ce2(Se04)3 

709.14 

rhb. 

536 

sulfate 

Ce2(S04)3 

568.46 

wh., mn. or rhb. 

537 

sulfate 

Cez ( S 04 ) 3*8 H 2 0 

712.59 

tri. 

538 

sulfide 

CezSz 

376.46 

yel. cr. 

539 

tungstate 

C62(W04)a 

1023.84 

yel., tet. 

540 

Cesium 

Cs 

132 91 

silv. met., cb. 

541 

bicarbonate 

C 8 HCO 3 

193.93 

rhb. 

542 

bromate 

CsBrOj 

260.83 


543 

bromide 

CsBr 

212.83 

cb., 1.582, 1.6984 

544 

bromide, tri- 

CsBrj 

372.66 

rhb. 

645 

bromoiodide 

CsBrIz 

466 65 


546 

carbonate 

C 82 CO 3 

325 83 

wh., delq. 

647 

chloraurate 

CsAuCU 

471.74 

yel., mn. 

548 

chloride 

CsCI 

168.37 

col., delq., cb., 1.534, 

649 

chloroplatinate 

CszRCie 

673.65 

1.6418 
yel., cb. 

550 

chromate 

C 82 Cr 04 

381 .83 

yel., mn. 

551 

cyanide 

CsCN 

158 93 

col. 

552 

fluoride 

CsF 

151.91 

col., cb., 1.48, 1.678 

553 

hydride 

CsH 

133.92 

cr. 

554 

hydroxide 

CsOH 

149.92 

gray, delq. 

555 

iodate 

CsIOj 

307 . 82 

mn. 

556 

iodide 

Csl 

259 82 

cb., 1.661, 1.7876 

657 

iodide, tri- 

Csl3 

513.64 

rhb. 

558 

mercuric bromide 

C8Br*2HgBr2 

933.71 


559 

mercuric chloride 

CsCI-HgClz 

439.89 

cb. or rhb. 

560 

nitrate 

C 8 NO 3 

194.92 

wh., hex., 1.55 

661 

nitrite 

CsNOz 

178.92 

yel. cr. 

562 

oxide, mono- 

CszO 

281.82 

or.-red. 

563 

oxide, di- 

C 82 O 2 

297.82 

pa. yel. nd. 

564 

oxide, tri- 

C 82 O 3 

313.82 

chocolate brn. 

565 

oxide, tetra- 

C 82 O 4 

329.82 

yel. cr. 

566 

perchtorate 

C8Ci04 

232.37 

col., rhb., 1.4788 

567 

periodate 

C 8 I 04 

323.82 

rhb. pf. 

568 

permanganate 

C 8 Mn 04 

251.85 

vl., rhb. 


Cesium alum 42 
Cesium aurichloride 547 
Cesium bisuifate 572 
Cesium bitartrata 578 


Cesium carbonate, acid 541 
Cesium fluosilicate 569 
Cesium iodobromide 645 
Chatcanthite 760 


Coroua chloride, basic 532 
Coruss 1055 
Cerussite 1054 


inorganic compounds 
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No. 

Specific 

Gravity 

Meltina 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts t 

Cold Water 

Hot Water 

Other Reagents 

620 


49 

d. 

s. 

8. 


521 


d. 


V. 8. 

V. 8. 

V. s. al. 

522 




i. 


8. (NH4)2C03 






523 

3.921" 

822 


100 

d. 

30, ai.; 8 . act. 

524 

2.288 






525 

5.8 

1324 


1 . 



526 






8. a., (NH 4 ) 2 C 03 ; 1. alk. 






527 



d. 

s. d. 


8. al. 

628 

5.0311° 

973 





529 

-- 3 H 2 O, 100 

d. 200 

s. 

V, 8, 

50, al.; 8. act. 

530 


- 8 H 2 O, 110 


0.000041 250 


s. dil. h; HCI; i. H 2 C 2 O 4 

531' 

6.9 to 7.0 


1 . 


s. HzSC^ 

632 




i. 


s. dil. 

533 

5.22 





i. 

i. 

s. a. 

534 

3.27 







535 

4.456 



39 . 550 ® 

2 . 513100 ® 

! 

536 

3.91 




18.980° 

0.41000 


537 

2.886>7«> 

- 8 H 2 O, 630 


250 ® 

7.6*0® 


538 

5.020”® 

d. 


1 . 

d. 

8 . dil. a. 

539 

6.77'6 5o 

1089 





540 

1 .87320® 

28.7 

685 

d. 


s- a., al., NH 3 

541 


— V6C02,175 


21015° 


8 . al. 

542 

4.10^9 5® 

420 


3.6625® 

6.3235® 

543 

4.433 

636 

1300 

123250 


d. al. 

544 


180 


* ' 

8 . 


545 


195.5 


d. 


8 . al. 

546 


d. 610 


260.720® 

V- 8 . 

11.119®, 20.179° al. 

547 




0.5'0o 

27.5100® 

s. al. 

548 

3.97200 

646 

1290 

161.40° 

270 . 5100 ® 

$. al. 

549 




0 . 0240 ® 

0 3771 ooo 


550 

4.237 



71 . 3513 ® 

88.6630® 


551 




8 . 


i. al. 

552 

3.586-^^® 

683 

1250 

366.515° 


i. al. * 

553 

2.7 

d. 


d. 


d. a. 

554 

3.675”® 

272 


38515® 

305.330® 

s. al. 

555 

4.85 




2 62*° 



556 

4.51 

621 

1280 

4400 

160*1° 

s. al. 

557 


207.6 


V. si. 8 . 



558 


1 


0.8071*° 


si. 8 . al. 

559 


i 





1 . 4417 ° 


i. ab 8 . al. 

560 

3.687y° 

414 

d. 

9 . 330 ® 

1971000 

s. act.; si. s. abs. al. 

561 




1 V. s. 

V, 8 . 


562 

4.36 

360 to 400 d. 


1 V. 8 . 

d. 

reduced by Hz 

563 

4.47^*® 

400 to 500 

650 

I 

s. 

d. 


564 

4.25*»® 

400 


d. 



565 

3.7719® 

600 

d. 

d. 



566 

3.327 

d. 


0.80° 

30’ 00® 

0.01125®, al.; 0.1625®, 







act.; i. et. 

567 

1 4.259^J^^ 



2 . 1515 ° 

>2,15 


568 

3.69710.5° 

d. 320 


0 . 0930 ° 

1.31*0® 










Chalcedony 1947 
Chalcocite 779 
Chalk 427 

Chamber crystals 1471 


Chile niter 2097 
Chile saltpeter 2097 
Chinese blue 815 
Chinese oxide 2560 


Chinese red 1061 
Chinese vermilion 1334 
Chinese white 2560 
Chloralum 11 
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PHYSICAL CONSTANTS OF 




Formula 

Formula 

Color, Crystalline Form 

No. 

Nome 

Weight 

and Refractive Index 

669 

Cetium 

siiicofluoride 

Cs 2 SiF 6 

407.91 

Cb. 

670 

571 

ailicotungatate 

sulfate 

CssSiW,2042 

CS 2 SO 4 

3969.69 

361.89 

wh. cr. 

wh., rhb. nd., 1.5644 

672 

sulfate, acid 

C 8 HSO 4 

229.98 

rhb. 

673 

sulfide 

Cs2S'4H20 

369.95 

wh., delq. 

674 

aulfrde di> 

CS 2 S 2 

329 95 

dark red, amor., hyg 

575 

sulfide, di- 

C 82 S 2 *H 20 

347 . 97 

cr. 

676 

sulfide, tri- 

CszSa 

362.02 

or. 

677 

sulfide, penta- 

C 82 S 5 

426.15 

rhb. 

578 

tartrate, acid 

C 8 HC 4 H 4 O 6 

281.99 

579 

Chloric acid 

HCI03*7H20 

210.58 

Iq. 

580 

Chlorine 

CI 2 

70.91 

rhb., or gn.-yel. gas 

581 

hydrate 

CI2-8H20 

215.04 

rhb. 

582 

oxide, mono- 

CI 2 O 

86.91 

yei.-red gas or red- 




brn. iq. 

683 

oxide, di- or per- 

CIO 2 

67 46 

red-yel. gas 

684 

oxide, hepta- 

CI 2 O 7 

182 91 

V. 0 I. Iq. 

585 

oxide, tetra- 

C\ 04 {?) 

99 46 


586 

Chloroplatinic acid 

H2PtCl6‘6H20 

517.94 

red-brn., delg. 

687 

Chlorostannic acid 

H2SnCl6*6H20 

441.55 

dolq. 

588 

Chlorosulfonic acid 

HO-SOa-CI 

116.53 

col. Iq. 

689 

Chromic acetate 

Cr 2 (C 2 H 302 ) 6 - 2 H 20 

494 33 

gn. 

590 

arsenide 

CrAs 

126.92 

gray, hex. 

591 

boride 

CrB 

62 83 

silv. cr. 

592 

bromide 

CrBra 

291 .76 

olive gn., hex. 

593 

bromide 

CrBra-eHzO 

399.85 

gn., hex. pi. 

694 

carbide 

Cr3C2 

180.05 

gray cr. 

595 

chloride 

CrCb 

158 38 

pink, trig. 

696 

chloride 

CrCl3*6H20* 

266 48 

vl. or gn., hex, pi. 

697 

fluoride 

CrFj 

109.01 

gn., rhb. 

598 

hydroxide 

Cr(OH)3 

103 03 

gn. or blue, gelatinous 

599 

hydroxide 

CrC0H)3-2H20 

139.07 

gn. 

600 

nitrate 

CrrN03)3*9H20* | 

400.18 

purple pr. 

601 

nitrate 

Cr(N03)3*7V4H20 

373.15 

purple, mn. 

602 

nitride 

CrN 

66.02 

amor. 

603 

oxide 

Cr^Oi 

152.02 

dark gn., hex. 

604 

phosphate 

CrP04*3H20 

201.03 

blue-gn. 

605 

phosphate 

CrP04-6H20 

255.08 

vl., tri. 

606 

phosphide 

CrP 

82.99 

gray-bk. 

607 

silicide 

CraSiz 

212.21 

gray, tet. 

608 

sulfate 

Cr2(S04)3 

392.22 

rose pd. 

609 

sulfate 

Cr2(S04)3’5H20 

482.30 

gn. 

610 

sulfate 

Cr2CSO4)3'15H20 

662.46 

vl. 

611 

sulfate 

Crzf $04)3-1 SHiO 

716.51 

vl., cb., 1.564 


* Usual commercial form. Chlorinated lime 444 
Chloride of time 4<4 Chlorine iodide 98^ 


Chloromagnosite 1190 Chrome green 603 

Chrome a'um 45 Chrome red lOoi 



Solubility in 100 Parts I 


ther Reagents 


i. al. 

0.52100O I 8l. 8. NH4OH; I. HCI, ai. 
2201000 I i. at., aiL 


981 ooo 


0.5750°; 

8. alk. 

17750<icc 



8. alk. 

forms 

8. alk., hl2S04; expl. with 

HOCI 

C cotnpdfl.; d. HCI 

forms CI2, 

s. alk., HzS04^exp4. with 

O2, 

C cometit. 

HCIO3 



s. bz. 


formed from A9Ci04+l2 

V, 8. 

s. al., ei. 


d. al.; i. CSf 


4.761 »• m. el. 

i. 

i. a. 


i. dil. a.; d. by Fz 

8l. 8. 

V. 8. al. 


V. 8. al., fused NazOz; 

I. et. 

i. 

8. dil. HCI 

si. 8. 

1*. a., act., C82 


8. ai.‘; I. et. 


si. 8..a.; i.al., NHs 


8. a., alk.; si. s. NH3 

i. 

8. a., alk. 

8. 

8. a., alk., aUact. 


t Alao a soluble modification. 


Chrome yellow 1060 
Chromic acid 617 


Si. a. a. 

8. a., alk.; 1. ac. 
s. a.« alk.; i. ac. 

8. HNO3+HF; i. a. 

8. HCI, Hf ; i. HzS 04 
HNOs 
i. a. 

8. al., H2804 
8l. 8. al. 


Chromic ammonium sulfate 40 
Chromic (acid) anhydride 617 















PHYSICAL CONSTANTS OF 


MS 


No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Indmc 

612 

Chromie 

sulfide 

CrjSa 

200.22 

brn.-bk. pd. 

613 

sulfite 

CrzCSOj)! 

344.22 

greenish-wh. 

614 

Chromium 

Cr 

52.01 

gray, met., cb. 

615 

dioxide 

CrO* 

84.01 

brn. or bk. pd. 

616 

tetrasulfide 

Cr3S4 

284.29 

gray-bk. pd. 

617 

trioxide (chromic acid) 

CrOa 

100.01 

red, rhb. 

618 

Chromous carbonate 

CrCOs 

112.02 

blue-gn., amor. 

619 

chloride 

CrCIa 

122.92 

wh., delq. 

620 

fluoride 

CrFz 

90.01 

gray, mn. 

621 

hydroxide 

Cr( 0 H )2 

86.03 

yel.-brn. 

622 

iodide 

Crlz 

305.83 

gray-wh. 

623 

oxalate 

CrC204*H20 

158.05 

yei.-wh. pd. 

624 

oxide 

CrO 

68.01 

bk. pd. 

625 

sulfate 

CrSOWHiO 

274.19 

blue 

626 

sulfide (daubrelite) 

CrS 

84.08 

bk. pd. 

627 

Chromyl chloride 

CrOzCh 

154.92 

dark red Iq. 

628 

ColMlt 

Co 

58.94 

silv. met, cb. 

629 

arsenosuifide (cobaltite) 

CoAsS 

165.92 

cb. 

630 

boride 

CoB 

69.76 

pr. 

631 

bromoplatinate 

CoPtBr«* 12 H 20 

949.72 

trig. 

632 

carbonyl 

Co(CO )4 

170.98 

or. cr. 

633 

chloroplatinate 

CoRCl 6 ' 6 H 20 

574.87 

trig. 

634 

chlorostannate 

CoSnCl 6 ' 6 H 20 

498.48 

rhb. or trig. 

635 

iodoplatinate 

CoPtl6*9H20 

1177.63 

trig. 

636 

phosphide 

CozP 

148.86 

nd. 

637 

silicide 

CoSi 

87.03 

nd. 

638 

sulfide, di- 

Co $2 

123.07 

bk., cb. 

639 

Cobeltic chloride 

CoClj 

165.31 

red cr. 

640 

chloride, dichro 

CoCNH3)jCl3-H20 

234.42 


641 

chloride, luteo 

C0(NH3)6Cl3 

267.50 

or., mn. 

642 

chloride, praseo 

CoCNH3)4Cl3-H20 

251.46 

gn., rhb. 

643 

chloride, purpureo 

Co(NH3)5Cl3 

250.47 

rhb. 

644 

chloride, roseo 

C0(NH3)5Cl3-H2O 

268.49 

brick red 

645 

hydroxide 

Co(OH )3 

109.96 

bk. 

646 

oxide 

C 02 O 3 

165.88 

bk. 

647 

sulfate 

C02(SO4)3 

406.08 

blue Cl. 

648 

sulfate 

C02(S04)3*18H20 

730.37 

blue-gn. 

649 

sulfide 

C 02 S 3 

214.08 

bk. cr. 

650 

Cobalto-cobaltic oxide 

C 03 O 4 

240.82 

bk., cb. 

651 

Cobaltoue acetate 

Co(C2H302)2-4H20 

249.10 

, red'Vi., mn., 1.542 

652 

ammonium chloride 

CoCl2-NH4Ch6H20 

291 .45 

red, delq. 

653 

ammonium sulfate 

CoS04-(NH4)2S04- 

395.25 

red, mn., 1.4953 

654 

arsenate (erythrite) 

6 H 20 

C03(AsO4V8H2O 

598.77 

red, mn., 1 .661 

655 

arsenite, acid 

C03H6(A803)4*H20 

692.52 

rose red 

656 

bromate 

Co(Br03)2*6H20 

422.87 

red, oct. 

657 

bromide 

Co Bra 

218.77 

gn., delq. 

658 

bromide 

CoBr 2 * 6 H 20 

326.87 

red, delq. 


Claudetite 183 
Ciausthalite 1097 
Cobalt black 646 
Cobaltio boride 630 


^Ueual commercial form Cinnabar 1334 

Chromium potassium sulfate 45 Cinnabar, Austrian 1061 
Chromium eesquioxide 603 Citric acid, cf. organic table 
Ohromoue oxychloride 627 Citron yellow 2542 







inorganic compounds 


24S 



637 6.30Y 


1495 d= 1 
d. 

2880 





51 

d. 

d. 52 

d. 100 











subl. 




d. 100 


-1 HH 2 O, 


100 
d. 900 










~4H20, 140 



1 



— HzO, 100 




d. 

- 4 H 20 , 100 

-BHzO, 130 


8 . 

12.74W-5® 

24.871 «® 


8. HNO3 
8. al., at., CS 2 


8. MNOs 

8. HCi; i. HNO), H2SO4 
8. H N O3, aq. reg. 

8. a., al. 

I. al., NH4OH 
8. a.; i. al. 
i. al. 

8l. 8. VICI 
8. a.; i. al. 

8. a, 

S. H2S04 
8. H2SO4 
d. a. 

8. H2SO4; i. HOI, HNO3 
8. a., al. 


8. a., NH4OH 
8. a. 

8. NH4OH 
8. a., at., al. 

8. a., at., al. 


Cobaltic potaasium cyanide Cobaltite 629 

^ 1675 Cobattoua bifluortda 670 

Cobaltic potassium nitrite 1676 Cobaltous bromoplatinate 631 
Cobaltic sodium nitrite 2067 
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PHYSICAL CONSTAIVTS CMP 


No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

669 

ColHiltoue 

carbonate (spherocobaltite) 

C 0 CO 3 

118.95 

red, trig. 

660 

carbonate, basic 

2CoC03*3Co(OH)2 

516.77 

red 

661 

chlorate 

Co(CI03)2*6H20 

333.95 

red, cb., 1.55 

662 

chloride 

C 0 CI 2 

129.85 

blue cr. 

663 

chloride 

CoCl2*6H20* 

237.95 

red, mn. 

664 

chromate 

CoCr 04 

174.95 

yel.-brn. 

665 

chromate 

2CoO*Cr03*2H20 

285.92 


666 

cyanide 

CotCN)2*2H20 

147.01 

buff 

667 

ferricyanide 

CosIFoCCN),], 

600.75 

red 

668 

ferrocyanide 

C02Fe(CN)6-7H2O 

455.96 

gray-gn. 

669 

fluoride 

CoF2-2H20 

132.97 

rose red, mn. 

670 

fluoride, acid 

CoF2*5HF-6H20 

305.08 

or.-red, trig. 

671 

hydroxide 

Co(OH)2 

92.96 

rose red, rhb. 

672 

iodate 

Co(I03)2 

408.76 

vl. nd. 

673 

iodate 

Co(I03)2*6H20 

516 86 

red, oct. 

674 

iodide 

Colj 

312.76 

delq. 

675 

iodide 

Col2*2H20 

348.79 

gn., delq. 

676 

iodide 

C0l2*6H2O 

420.86 

red, hex. 

677 

nitrate 

Co(N03)2*6H20 

291.05 

red, mn., 1.4 

678 

oxalate 

C 0 C 204 

146.96 

red-wh. 

679 

oxide 

CoO 

74.94 

brn., cb. 

680 

perchlorate 

CoCCl04)2 

257.85 

red nd. 

681 

perchlorate 

Co(CI04)2*6H20 

365.95 

red, hex., 1.55db 

682 

phosphate 

C03(P04)2 

366.77 

reddish 

683 

phosphate 

C03(P04)2*8H20 

510.90 

red pd. 

684 

phosphite, ortho- 

CoHP03-2H20 

174.96 

red-wh. 

685 

potassium bicarbonate 

CoC03-KHC03-4H20 

291.13 

rose cr. 

686 

seienide 

CoSe 

137.90 

yel. cr. 

687 

1 silicate, ortho- 

C 02 Sl 04 

209.97 

ruby red 

688 

silicide 

Co2Si 

145.97 


689 

silicofluoride 

CoSiF6*6H20 

309.13 

pa. red, trig. 

690 

sulfate 

C 0 SO 4 

155.01 

red pd. 

691 

sulfate 

CoS 04 -H 20 

173.02 

red pd., mn.f?), 1.639 

692 

sulfate (biebeorite) 

CoS04'7H20* 

281.12 

red, mn., 1.483 

693 

sulfide (syeporite) 

CoS 

91.01 

brn. nd. 

694 

sulfite 

CoS03*5H20 

229.09 

red 

695 

Columbic acidi 

3Cb205-7H20 

923.57 

wh., amor. 

696 

Columblum (Niobium) 

Cb(Nb) 

92.91 

steel gray, cb. 

697 

bromide 

CbBrs 

492.49 

purple-red 

698 

chloride 

CbCIs 

: 270.20 

yel., delq. nd. 

699 

fluoride 

CbFs 

187.91 

col., mn. 

700 

hydride 

CbH 

93 92 

gray pd. 

701 

nitride 

CbN 

106.92 

bk. 

702 

oxalate, acid 

Cb(HC204)5 

538.06 

mn. 

703 

oxide, mono- 

CbO 

' 108.91 

bk., cb. 

704 

oxide, di- 

CbOz 

124.91 

bk. 

705 

oxide, penta- 

Cb205 

265.82 

wh. cr. 

1 706 

oxybromide 

CbOBrj 

348.66 

yel. cr. 


*Utual commercial form. 
Cobaltous chloroplatinate 633 


Cobaltoua chlorostannate 634 
Cobaltous fluosiiicate 689 
Cobaltous iodoplatinate 635 


Cobaltous potassium cyanide 1677 
Cobaltous potassium sulfate 1678 
Cobalt sulfoarsenide 629 



inorganic compcmjnds 


24S 


- 

Specific 

Gravity 

Melting 
Point “C. 

Boiling 
Point ®C. 


Solubility 

in 100 Parts 

No. 

Cold Water 

Hot Water 

Other Reagents 


4.13 

d. 


i. 

i. 

8 . a.;i. NH 3 

8 . (NH4)2C03 
s. ai. 

660 

661 



i. 

d. 

1.92 

61 

d. 100 

1850“ 

V. 8. 

662 

3.356 

8Ubl. 

1049 

457 “ 

10596“ 

31 al.; 8.6 act. 

663 

1.924ir 

86 

- 6 H 20, 110 

116.50“ 

17730“ 

V. s. at., act. 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 
676 

676 

677 

d. 


{ 


8 . a., NH 4 OH 




d. 



- 2 H 2 O, 280 

d. 300 

i. 


s. HCI, NH 4 OH, KCN 
s. NH 4 OH; i. HCI 
s. KCI^; 1 . HCI 

3 . HF 


i. 





i. 


4.43(anh.) 

2.045 

3.597* 5® 
5.008*8“ 
3.6898*“ 



8 . 

d. 



s. 

d. 


i. 

i. 

s. NM 4 'Salts; i. alk. 



1 920“ 

0.91 1000 

61 d. 


8. 


5.68 


1599“ 

420*00° 

V. si. s.al., act. 



s. 

8 . 

2.9 

- 6 H 2 O, 135 
57 


s. 

8. 


1.883|f° 

d. 

84.030“ 

334.990“ 

100*2 50 al.; 8. act.; 




(anh.) 

(anh.) 

Sl.S. NH 3 

678 

679 

680 
681 

3.02 

5.68 

d. 


0.0034685“ 


8 . a., NH 4 OH 
s. a., NH 4 OH; 1. al. 
s. al., act. 

d. 1 800 


i. 

j 

3.327 


1000“ 

115«“ 

143 


V. s. 

i. 

V. s. al. 

682 

683 



i. 

s. NH 4 OH, HjPO. 

8 . HjPO. 


-SHaO, 250 


i. 


684 



si. s. 


685 




d. 



686 

7.65 





687 

4.63 



i. 


8. dii. HCI 

688 

7.1*7® 

1327 




d. a. 

689 

2.087 


8. 


690 

3.71085° 

d. 880 


25.60“ 

83*000 

1.04*8“ m, al.; 1. NH 3 

691 

3.13 

d. 


s. 

S. 


692 

1.948|g° 

96.8 

- 7 H 2 O, 420 

3380“ 

s. 

2 . 53 “" al. 

693 

5.45*8“ 

>1100 


0. 00038*8“ 

1. 


8 . a., aq. reg. 

S. H 2 SO 3 

s. H 2 SO 4 , HF, alk.; i. 
NHs 

694 



695 

4.3 

d. 


i. 





696 

8.57800 

2500 

4930 

i. 

i. 

8 . h. H 2 SO 4 ; 8 l. 8 . HCI, 







HNO 3 

697 


150 

361.6 

d. 


d. ai. 

698 

2.75 

194 

254.0 

d. 


s. HCI, CCI 4 ; d. al. 

699 

3.29 

75.5 

229 

d. 


S. HNO 3 
s. HF; i.a. 

700 

6.0 to 6.6 

d. 



701 






8 . HF+HNO 3 ; i. HNOi 
s. H 2 C 204 ; d. al. 

8 . H 2 SO 4 , HCI;I. HNO 3 , 
alk. 

702 




d. 


703 

6.3 to 6.7 



i. 







704 




i. 

1 , 

s. H 2 SO 4 ; i. HNOs 

8 . H 2 SO 4 , HF 

8. a. 1 

705 

4.6H-^” 

1520 


i. 


706 

subl. 


d. 









Co cothar 824 Columbium pentoxida 705 Cooparite 1625 

v^o oQne yellow 1060 Columbium pentoxida. 

columbium binoxalate 702 hydrated 695 
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PHYSICAL CONSTANTS OF 


No. 

Namo 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

707 

Columbium (Niobium) 

oxychloride 

CbOCb 

216.28 

wh. nd. 

708 

oxysuifide 

CbaOSa 

298.02 

bk. 

• 709 

Copper 

Cu 

63.54 

yel.-red met., cb. 

710 

boride 

CU3B2 

212.26 

yel. 

711 

hydride 

CU 2 H 2 

129.10 

red-brn. 

712 

nitride 

CU3N 

204.63 


713 

peroxide 

Cu02*H20 

113.56 

olive gn. 

714 

suboxide 

CU 40 

270.16 

olive gn. 

715 

Cupric acetate 

CuCCz 14302)2 

181.63 


716 

acetate 

CuCCa H 302 ) 2 *H 20 

199.65 

dark gn., mn. 

717 

acetate, basic (verdigris) 

CuCCa H 302 ) 2 *Cu 0 * 

369.27 

blue-gn. 

718 

aceto-arsenite (Paris green) 

6 H 2 O 

(CuO A 8203 ) 3 * 

1013.71 

gn. 

719 

ammonium chloride 

CuiC2H302)2* 

CuCl 2 * 2 NH 4 CI- 2 H 20 

277.48 

blue, tet., 1.670, 1.744 

720 

(totr)ammme sulfate 

CuS04-4NH3*H20 

245.75 

blue, rhb. 

721 

arsenate 

CU3(As04)2*4H20 

540.50 

blue-gn. 

722 

arsenate, acid 

CU5H2(As04)4-2H20 

911.39 

blue 

723 

arsenide 

Cus A 82 

467.52 

blue, oct. 

724 

arsenite (Scheele's green) 

CuHAsOa 

187.46 

gn. 

725 

bromate 

Cu(Br 03 ) 2 * 6 H 20 

427.47 

blue-gn., cb. 

726 

bromide 

CuBr 2 

223.37 

bk., delq., mn. 

727 

carbonate, basic (axurite) 

2CuC03-Cu(0H)2 

344 66 

blue, mn., 1 .758 

728 

carbonate, basic 

CuC03*Cu(0H)2 

221.11 

dark gn., mn., 1.875 

729 

(malachite) 

chlorate 

Cu(CI 03 ) 2 * 6 H 20 

338.55 

gn., delq., cb. 

730 

chloride (eriochalcite) 

CuCl 2 

i 134.45 

brn.-yel. pd. 

731 

chloride 

CuCl 2 * 2 H 20 

170.49 

gn., rhb., 1.684 

732 

chromate, basic 

CuCr 04 * 2 Cu 0 * 2 H 20 

374.66 

yel.-brn. 

733 

cyanide 

Cu(CN)2 

115.58 

yel.-gn. 

734 

diohromate 

CuCr2 07‘2H20 

315.59 

bk., tri. 

735 

ferricyanide 

Cu3lFe(CN)6l2 

614.55 

yet.-gn. 

736 

ferrocyanide 

Cu2Fe(CN)6*7H20 

465.16 

red-brn. 

737 

fluoride 

CuF2*2H20 

137.57 

blue, mn. 

738 

formate 

Cu(HC02)2 

153.58 

blue, mn. 

739 

hydroxide 

Cu(OH)2 

97.56 

blue, gelatinous 

740 

iodate 

Cu(I05)2 

413.36 

gn., mn. 

741 

lodate 

Cu(I03)2-H20 

431.38 

blue, tri. 

742 

Iodate, basic 

Cu(0H)I03 

255.46 

gn., rhb. 

743 

lactate 

Cu(C3H503)2*2H20 

277.72 

dark blue, mn. 

744 

nitrate 

Cu(N03)2-3H20* 

241.60 

blue, delq. 

745 

nitrate 

Cu(NO3)2-6H20 

295.65 

blue, rhb. 

746 

nitroprusside 

CuFe(CN)5NO-2H20 

315.53 

gn.-wh. 

747 

oxalate 

CuC204-HH20 

160.57 

blue-wh. 

748 

oxide (paramelaoonite) 

CuO 

79.54 

bk., cb. 

749 

oxide (tenorite) 

CuO 

79.54 

bk., tri., 2.63 


* Utuaf commercial form. 
Copper dioxide 713 
Copper lasur 727 
Copper monoohtorlde 768 
Copper oxide, black 746 


Copper oxide, red 757 
Copperas 865 
Coquimbite 830 
Corrosive sublimate 1308 
Corundum 22 


Cosmetic bismuth 337 
Cossel yellow 1087 
Cotunnite 1057 
Coveiiite 761 
Cream of tartar 1771 





INORGANIC COMPOUNDS 
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No. 

Specific 

Melting 

Point 

Boiling 
Point ®C. 

Cold Watcj 

Solubility 

in 100 Parts 

Gravity 

Hot Watei 

Other Reagents 

707 


8 ubl. 400 




a. H 2 SO 4 , al.; i. HCI 

708 


d. 




8 . H 2 SO 4 ; si. s. HF; 







1. HCI 

709 

8.93320O 


2582 



s. HIMOa, h. H 2 SO 4 

710 

8.116 






711 


d. 60 




d. HCI 

712 


d. 300 


d. 


d. a. 

713 




i. 


d. a. 

714 




i. 


d. a. 

715 

1 . 930 ^^* 



a. 



716 

1.882 

115 

240 d. 

7.2 

20 

7 al.; 8 . St., gly. 

717 




si. a. 


a. dil, a., ^H 40 H ; al. a. al 

718 




i. 


8. a., NH|OH 

719 

1.98 

d. 110 


33.800 

99.3*0® 

a. a. 

720 

1.81 

d. 150 


44.05*1-50 

d. 

i. al. 

721 




i. 

i. 

a. a., NH 4 OH 

722 




i. 


a. a., NH 4 OH 

723 

7.56 

forma CusAs 


i. 


a. a., N H 4 OH 

724 


d. 


i. 


s. a., NH 4 OH 

725 

2.583 

d. 180 

- 6 H 2 O, 200 

V. 8. 


8. NH 4 OH 

726 


498 


V. a. 


a. NH 3 , al., act,; 1 . bz. 

727 

3.88 

d. 220 


i. 


8 .NH 4 OH, h.aq. 







NaHCO) 

728 


d. 




a. KCN ; 0.03 aq. COz 

729 


65 

d. 100 

207o<* 

V. a. 

a. al., act 

730 

3.054 

498 

formaCuzCIa 

70.70® 

107.9100® 

5315 ® al.; 6815® m. al. 




993 




731 

2.39** -40 

- 2 H 2 O, no 

d. 

110 . 40 ® 

192 . 4100 ® 

a. al., et., NH 4 CI 

732 


- 2 H 2 O, 260 


i. 


a. HNO 3 , NH 4 OH 

733 


d. 


i. 


a. KCN, CsHsN 

734 

2.286^»® 

- 2 H 2 O, lOOi 


al. 8 . 


a. a., NVI 4 OH 

735 




i. 


a. NH 4 OH; i. HCI 

736 




i. 

i. 

a. NH 4 OH; 1. a., NHz 

737 

2.9 



al. a. 

d. 

a. HNO 3 , HCI, HF, al-; 







i. NH 3 

738 

1.831 



12.5 

d. 

0.25 at. 

739 

3.368 

-HaO 


i. 

d. 

8 . a., NH 4 OH, KCN, al. 

740 

5.24115® 

d. 


0.1365*5® 

i. 

a. dil. H 2 S 04 ;i.dil.HN 03 

741 

4.876150 

-HzO, 240 

d. 290 

0 . 3315 ® 

0.65100® 

a. NH 4 OH, dil. HzS 04 ;i.j 







al., dil. HNO 3 

742 

4.87815® 

d. 290 


i. 


a. dil. H 2 SO 4 

743 




16.7 

45100 ® 

al. a. al. 

744 

2.0473 5® 

114.5 

-HN03,170; 

38140® 

666 * 0 ® 

1001* 5® al. 

745 

2.074 

-SHzO, 26.4 


243.70® 


a. al. 

746 



1 . 


d. alk.; i. al. 

747 




i. 


1 . ac. 

748 

6.40 

d. 1026 




a. a., KCN, NH 4 CI 

749 

6.45 

d. 1026 




8 . a., KCN, NH 4 CI 


Cristobal Ite 1948 
Crocoite 1060 
Cryolite 34 
Cryptohalite 119 

'crystal carbonate 


Cubic niter 2097 
Cuprammonium sulfate 720 
Cupric fluosilicate 768 
Cupric nitroferrocyanide 746 
Cupric oxychromate 732 
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PHYSICAL CONSTANTS OF 



1 No. 

Name 


Cupric 

750 

oxychloride 

751 

periodate 

762 

phosphate 

753 

phosphide 

754 

phosphite, ortno- 

756 

potassium chloride 

756 

salicylate 

757 

selenate 

758 

silicofluoride 

769 

sulfate (hydrocyanite) 

760 

sulfate (blue vitriol or 
chalcanthite) 

761 

sulfide (coveil ite) 

762 

tartate 

763 

Cuprous ammonium iodide 

764 

antimonide 

765 

arsenide 

766 

bromide 

767 

carbonate 

768 

chloride (nantokite) 

769 

cyanide 

770 

ferricyanide 

771 

ferroeyanide 

772 

fluoride 

773 

hydroxide 

774 

iodide (marshite) 

775 

oxide (cuprite) 

776 

phosphide 

777 

selenide (berzolianite) 

778 

silicide 

779 

sulfide (chaloocite) 

780 

sulfide 

781 

sulfite 

782 

thiocyanate 

783 

Cyanogen 

784 

Cyanogen compounds, cf. 

table of organic com- 
pounds 

785 

Deuterium (heavy 
hydrogen) 

786 

Dysprosium 

787 

acetate 

788 

bromate 

789 i 

carbonate 


Formula 


CuCl2*2CuO*4H20 

CuzHIOe 

CU3(P04)2‘3H20 

CU 3 P 2 

CuHP 03 - 2 H 20 

CuCl2*2KCI*2H20 

Cu(C7H503)2*4H20 

CuSe04‘5H20 

CuSiFe’SHzO 

CiiS 04 

CuS04*5H20* 

CuS 

CuC4H406-3H20 

CuI*NH4l-H20 

CuaSb 

CusAs 

Cu2Br2 

CU 2 CO 3 

CU 2 CI 2 

CU2(CN)2 

Cu3Fe(CN)6 

Cu 4 Fe(CN)« 

CU 2 F 2 

CuOH 

CU 2 I 2 

CiiaO 

CU6P2 

C 1 J 2 S 0 

CU4S{ 

CU2S 

CU 2 S 

CU2S03*H20 

CuCNS 

C 2 N 2 


Formula 

Weight 


♦ Usual commercial form. 
Cupric eubcarhonate 727 
Cupricin 769 
Cuprite 775 

Cuprous sulfocyanate 782 
Cuprous sulfooyanide 782 


Oy 

Dy(C2Hj02),-4H20 

Dy(Br03)3-9H20 

Dy2(C03)3-4H20 


Dakin's solution 2077 
Daubrelite 626 
Dehydrite 1 208 
Dental gas 1478 
Derby red 1061 
Derbyshire spar 440 


blue-gn. 
gn. pd. 
blue-gn., rhb. 
bk. 

blue-gn. cr. 
blue-gn. nd. 

It. blue cr., 1.56 
blue, delq., rhb. 
gn.-wh., rhb., 1,733 

blue, tri., 1.5368 

blue, hex. or mn., 1.45 
It. gn. pd. 
rhb. pi. 

It. gray 
hex. 

wh., tetrahedral, 2.116 
yel. 

wh., cb., 1 .973 
wh., mn. 

brn.-red 
brn.-red 
red cr. 
yel. 

red-brn., cb., 2.345 

red, cb., 2.705 

gray-bk. 

bk., ob. 

wh., met. 

bk., rhb. 

bk., cb. 

red or wh., hex. 
wh. pd. 
poisonous gas 


hex. 
yel. nd. 
yet., hex. 


Deuterium oxide 2499 
Diafozite 1 246 
Diammine 923 
Diammlne hydrate 926 
Diammonium phosphate 112 
Diamond 494 




INORGANIC COMPOUNDS 
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No. 

Specific 

Gravity 

Melting 
Point *G. 

Boiling 
Point “C. 

1 Solubility in 100 Parts | 

Gold Water 

Hot Water 

Other Heagents 



— 3 H 2 O, 14C 


i. 


8. a. 



d. 110 


i. 

1 

8 . dll. HNO 3 



d. 


i. 

St. 8 . 

8 . a., NH 4 OH; i. NH 3 

753 

6.35 

d. 


i. 


s. HNO 3 ; i. HCI 

754 


d. 


i. 

i. 








755 




8 . 

8 . 








756 




V. 8. 

d. 100 ® 

V. s. ai. 

757 

2.56 



8 . 

8 . 

i. ai. 

758 

2.158 V® 



233.617° 


0.1620®^ 92% al. 

759 

3.606<5® 

d.>600 

forms CuO, 

14.30® 

75.41000 

1 . al. 




650 




m 

2.286^5 

- 4 H 20 , 110 

- 5 H 2 O, 250 

24.30® 

205100 ® 

1 . 15® al. 

761 

4.6 

tr. 103 

d. 220 

0 . 0000331 *® 


8 . HN 03 ,KCN 

762 


d. 


0.02150 

0.14*5® 

8 . a., KON 

763 




d. 


8 . n'H4I , 

764 

8.51^® 

687 




765 


830 










766 

4.72120 

504 

1345 

V. si. 8 . 

d. 

8 . HBr, HCI, NH 4 OH; 







i. act. 

767 

4.4 

d. 


i. 

i. 

s. a., NH 4 OH 

768 

3.53 

422 

1366 

1 .62250 


8 . HCI, NH 4 OH, al. 

769 

2.9 

474.5 

d. 

i. 

i. 

8 . KCN, HCI, NH 4 OH; 







si. 8 . NHs 

770 




i. 


8 . NH 4 OH; i. HCI 

771 




i. 


8 . NH 4 OH; i. NH 4 CI 

772 




908 

subl. 1100 

i. 


8 . HF, HCI, HNO 3 ; i. al. 

773 

3.4 



i. 

i. 

8 . a., NH 4 OH 



360 





774 

5 . 6315.50 

605 

1290 

0.00081*® 


s. KI ; i. a., ai. 

775 

6.0 

1235 

- 0 , 1800 

i. 

i. 

8 . HCI, NH 4 CI, NH 4 OH 

776 

6.4 to 6.8 



i. 


8 . HNO 3 ; i. HCI 

777 

6.7493/® 

1113 




d. HCI 

778 

7.53^/° 

850 




d. HNO 3 ; i. HCI 

779 

5.6 

1100 


0.00051*® 


8 . HNOj, NH 40 H;i. act. 

780 

5.80 

1130 


0 . 00051 *® 


8 . HNO 3 , NH 40 H;i.act. 

781 

3.8315® 



si. 8 . 


8 . HCI, NH 4 OH ; i. al., at. 

782 

2.846 

1084 d. 


0 . 00051 *® 


8 . NH 4 OH, et. ; i. dil. a. 

783 

Iq. 

-27 

- 21.2 

45020®cc 


230020® cc al.;500i*®cc 


0.866 '17*20. 





et. 


1.806(A) 






784 







785 

2.0(D) 

— 254.61 21 mm 

—249.7 

si. s. 



786 

8.56 

1500(?) 

2325(?) 




787 


d. 120 

8 . 


V. si. 8 . al. 

788 


78 

- 6 H 2 O, 110 

V. 8. 


8 i. 8 . ai. 

789 


- 3 H 2 O, 150 

i. 










Diaapore 23 
Diazotizinfl salts 2099 
JJibasio ammonium phosphate 112 
Dibasic calcium phosphate 463 
Dicalcium phosphate 463 
Diopside 452 


Dipotassium phosphate 1735 
Dipping acid 2277 
Disodium phospnate 2121 
Disodium pyrophosphate 2128 
Diuretic salt 1630 
Dolomite 451 


Dolomol 1226 
Double nickel salt 1406 
Dry ice 496 
Dung salt 2018 
Dunging salt 2141 
Dysprosia 793 
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PHYSICAL CONSTANTS OF 


No 

• Name 


D)fsprMlum 

790 

chloride 

791 

chromate 

792 

oxalate 

793 

oxide 

794 

phosphate 

795 

seienate 

796 

sulfate 

797 

Erbium 

796 

1 acetate 

799 

I chloride 

800 

1 nitrate 

801 

oxide 

602 

sulfate 

803 

sulfate 

804 

Europium 

805 

oxide 

606 

sulfate 

807 

Ferric acetate, basic 

808 

ammonium oxalate 

809 

arsenate Iscorodite) 

810 

arsenite, basic 

811 

bromide 

612 

bromide 

813 

chloride (molysite) 1 

614 

chloride 1 

815 

ferrocyanide (Prussian I 

• 

blue) 

816 

fluoride 1 

817 

fluoride f 

818 

formate f 

819 

hydroxide f 

820 

hypophosphite F 

821 

lactate p: 

622 

nitrate P 

822.1 

nitrate p 

823 

oxalate p 

624 

oxide (hematite) p 

825 

phoshate (strengite) p, 

825.1 

phosphate p, 

826 

potassium oxalate p, 

827 

potassium oxalate 

828 

pyrophosphate p. 

829 

sulfate Pg 

830 

631 1 

sulfate (coqulmblte) c- 

sulfide P® 

832 I 

♦ Usual oc 

thiocyanate p^ 

>mmerclai form. 


FcNinula 


DyCU 

Dy2(CrO4)3-10H2O 

Dy2(C2O4)3*10H2O 

OyzOi 

DyP04-5H20 

Dy2fSe04)3'8H20 

Dy2(S04)3-8H20 

Er 

Er(Q2H302)3-4H20 

ErCb-eHzO 

Er(N03)3-6H20 

Er203 

£•" 2 ( 804)3 

Er2(S04)3*8H20 

Eu 

EU 2 O 3 

EU2(S04)3*8H20 

F0(OH)(C2H3O2)2 

Fe(IMH 4 ) 3 (C 204 ) 3 * 

4 H 20 

F0A8O4*4H2O 

2FeAs03*Fe203*5H20 

FeBr 3 


Formula 

Weight 


268.88 

853.21 

769.25 

373.02 
347.57 

898.03 
757.35 
167.27 
416.47 
381.74 
461.39 
382.54 
622 74 
766.87 

152.0 

352.00 
736.32 
190.95 
446.10 

266.82 

607.30 

295.60 

403.69 

162.22 

270.32 

859.29 


112.85 

193.92 

208.92 
106.87 

250.82 

323.07 

349.97 

404.02 

375.77 

159.70 

186.86 

222.89 

316.03 
491 . 26 
907.39 

399.90 

662.04 

207.90 
284.15 


C^tolline Form 
and Refractive Index 


yel. pi. 
yel. cr. 

pr. 

wh. ; cb. 
yel. 

yel. nd. 
yel. cr. 

dark gray, hex. 

tri. 

delq. 

red cr. 

red-yel.; cb. 

red, mn. 
cb. 

pa. pink pd.; wh. cb. 
pa. red 
brn., amor. 

It. gn. cr. 

wh,, rhb. 
brn.-yel. 
dark red, delq. 
red 

bk.-brn., hex. delq. 
red-yel., delq. 
dark blue 

on., rhb. 
yel. cr. 
yel. cr. 
red-brn. 

gray pd. 

brn., amor., delq. 
rhb., delq. 
pa. vl,, mn., delq. 


amor. 

rod or bk., trig., 3.042 
yel., mn. or rhb., 
1.70-1.76 
yel.-wh. 
olive brn. 
mn. 

yel. pd. 
rhb., 1.814 
yel., trig, 
yel.-gn. 
red. delq., cb. 


biooiroion 1933 

f *«®fald green 718 
Engifth salt 66 
Enolleh white 427 


Epsom salt 1228 
Erbla 801 
Eriochalcite 730 
Ervthrina 664 


Erythrlte 654; cf. also 
Erythrltol In organic table. 
Essential salt of lemon 1721 
Eunatrol 2101 
Euroola 805 


iSORGASlC COMPOUNDS 


2S1 


Specific 

Gravity 



Melting Boiling 

Point ®C. Point ®C. 


Solubility in 100 Parts 


655 

d. 

150 


~5H2 0,200 

-8H20,200 

-8H20,360 

1 525 db 25 2625 


~ 8 H 2 0,375 


-3H20,100 d. 165 


d. 

d. 

subl. d. 

27 

282 

37 

d. 


-3H20,100 


“1 HH 2 O, 


0.091 

Bl. 8 . 


8 . dri. a. 

8 . a.; I. MF 
8 . dll. a., ac. 
i. al. 


8 . al., act., et. 
8 . h. a.; h HF 


8 . a., excipt HF 


8 . a., al. 


s. HCI;I. HNO 3 
8 . a., alk. 

8 . at., et.; si. s. NH 3 


635.8^00® V. 8. al., et. +HCI 
00 8 . al., act., gly. 

d. 8 . HCI, cone. H2SO4 

i. al., et. 

8 l: 8 . 8 . a.; i. al., et. 

8 . i. al. 

d. si. 8 . al. 

i. 8 . a.; i. al., et. 



~3H20, 100| d. 230 


0.083ioo*> 8. alk. citrates 

V. 8. i. et. 

00 8. al., act. 

» V. 8 . at.; 8 . act.; si. 8 

cone. HNO) 
d. lOO*’ 8 . a.;i. al. 

s. HCI 

0.67100O 8 . a.:l. ac. 



Exsiccated alum 43 Ferric potassium sulfate 46 

reldspar cf. mineral table. Ferric sodium oxaiate 2063 
rerrio alum 46 Ferric sodium oxide 2064 

f«rric ammonium sulfate 41 Ferric sulfooyanate 832 
rerric phosphite, hypo- 820 Ferric sylfocyanide 832 


i. H 2 SQ 4 , NHa 
8 . abs. al. 
d. a. 

V. 8 . al., ei. 


Ferric xinc oxide 2545 
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PHYSICAL CONSTANTS OF 




Fomula 

Formula 

Color, Crystalline Form 

No. 

Namo 

Weight 

and Refractive Index 

833 

Ferroso-ferric chloride 

FeCl2*2FeCl3-18H20 

775.49 

yel., delq. 

834 

ferricyanide 

Fe"'4Fe"3lFe(CN;«k 

1662.73 

gn. 

835 

(Prussian 0 ''oon) 
oxide (magnetite; 

Fe304 

231.55 

bk., cb., 2.42 


magnetic iron oxide) 


303.61 

295.81 

bk. 

hex. 

836 

837 

oxide, hydrated 
sulfide 

Fe304-4H20 

F 63 S 4 

838 

Ferrous acetate 

Fe(C2H302)2-4H20 

246.01 

mn. nd. 

839 

ammonium sulfate 

FeS04-(NH4)2S04' 

392.16 

biue>gn., mn., 1.4915 


6 H 2 O 



840 

arsenate 

Fe3(A804)2*6H20 

553 47 

gn., amor. 

841 

arsenite, pyro- 

Fe2As205 

341 . 52 

gn.-wh. 

842 

bromide 

FeBr 2 

215.68 

gn., hex. 

843 

bromide 

FeBrz-GHaO 

323 78 

red, rhb. 

844 

carbonate (siderite) 

F 6 CO 3 

115 86 

gray, trig., 1.876 

845 

carbonate 

FeC 03 -H 20 

133 88 

amor. 

846 

chloride (lawrencite) 

FeCl 2 

126 76 

gn.-yel., hex., 1.667 

847 

chloride 

FeCl2*4H20 

198 83 

biue-gn., mn. 

848 

chloroplatinate 

FePtCU-eHjO 

571.78 

yel., hex. 

849 

ferricyanide (Turnbull's 

Fe3lFe(CN)d2 

591.48 

dark blue 


blue) 




850 

ferrocyanide 

FeaFeCCN)* 

323.66 

blue-wh., amor. 

851 

fluoride 

FeF 2 - 8 H 20 

237.98 

gn. 

852 

formate 

Fe(HC 02 ) 2 * 2 H 20 

181.92 


853 

hydroxide 

Fe(OH )2 

89.87 

It. gn. 

854 

iodide 

Fel 2 

309.67 

gray, hex. 

855 

iodide 

Fel2-4H20 

381 .73 

gn., delq. 

856 

lactate 

Fe(C3H503)2*3H20 

288.04 

gn. 

857 

nitrate 

Fe(N 03 V 6 H 20 

287.96 

cr. 

858 

oxalate 

FoC 204 * 2 H 20 

179.90 

It. yel., rhb. 

859 

oxide 

FeO 1 

71.85 

bk. 

860 

perchlorate 

Fo(CI 04 ) 2 - 6 H 20 

362.86 

gn. 

861 

phosphate (vivianite) 

Fe3(P04)2*8H20 

501.63 

blue, mn., 1.592, 1.603 

862 

potassium oxalate 

Fe K 2 (C 2 O 4 ) 2*2 H 2 0 

346.13 

yel. nd. 

863 

silicate 

FeSiOs 

131 94 

mn. 

864 

sulrate (siderotilate) 

FeS04-5H20 

242.00 

gn., tri., 1.536 

865 

sulfate (copperas) 

FoS04-7H20* 

278.03 

biue-gn., mn. 

866 

sulfide 

FeS 

87.92 

bk., hex. 

867 

sulfite 

FoS03-2HH20 

180.96 


868 

tartrate 

FeC4H406 

203.93 

wh. pd. 

869 

thiocyanate 

Fe(CNS)2-3H20 

226.07 

gn., rhb. pd. 

870 

thiosulfate 

FeS203-5H20 

258.06 

gn., delq. 

871 

Cf. also under iron 




872 

Fluoboric acid 

HBF 4 

87.83 

col. Iq. 

873 

Fluorine 

F 2 

38.00 

gn.-yel. gas 

874 

oxide 

F 2 O 

54.00 

col. gae or yel.-brn. Iq- 

875 

Fluoslllcic add 

H2SiF6 

144.11 

876 

Fluosulfonic add 

HSO 3 F 

100.07 

col. Iq. 

877 

Gadolinium 

Qd 

157.26 

hex. 

878 

acetate 

Qd(C2H302)3*4H20 

406.46 

tri. 

1 879 

bromide 

GdBr3-6H20 

605.10 

rhb. pl. 


* Usual commercial form. 
Ferrous ammonium cyanide 85 
Ferrous sulfocyanate 869 
Ferrous sulfocyanide 869 
Filter alum 37 


Fior e1947 
Fisher's salt 1676 
Fisher's yellow 1676 
Fixed niter 1659 
Fixed white 284 


Fiores martis 814 
Flowers of antimony 150 
Flowers of bismuth 330 
Flowers of sulfur 2260 
Flowers of tin 2182 



INORGANIC COMPOUNDS 


I ^ Specific Melting Boiling Solubility in 100 Porta 

No. Gravity Point Point ^C. Cold Water I Hot Water! Other! 



Pjowers of tin stone 2182 

fjuooeritB 510 
*'iuorine bromide 360 


Fluorite 440 
Fluorol 2067 
Fluorspar 440 
Freezing salt 2049 
French verdigris 717 


Fulminating mercury 1312 
Fumarole acid 345 
Fusible white precipitate 1363 
Qadoiinia 884 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Formula 

Weight 

Color Crystalline Form 
and Refractive Index 

880 

Oadolinlum 

chloride 

QdCb 

263.63 

wh., mn. 

881 

chloride 

GdCb-eHaO 

371.73 

delq. 

882 

nitrate 

Qd{NOj)3-6HHjO 

460.39 

tri. 

883 

oxalate 

Qd2(C2O4)j-10HzO 

768.75 

mn. 

884 

oxide 

Gd^Oa 

362.52 

wh. pd.; cb. 

886 

potassium sulfate 

Qd2(S04),-K2S0«- 

813.02 

cr. 



2 H 2 O 



886 

selenate 

Qd2(Se04)3-8HiO 

887 . 53 

pearly, mn. 

887 

sulfate 

Qd2(S04)j 

602.72 


888 

sulfate 

Gd2tS04)3*8H20 

746.85 

mn. 

689 

Gallium 

Ga 

69.72 

gray, rhb. 

890 

bromide 

QaBra 

309.47 

delq. cr. 

891 

chloride, di- 

GaCt 2 

140.63 

wh. cr., delq. 

892 

chloride, tri- 

GaCIs 

176.09 

wh., delq. nd. 

893 

hydroxide 

Ga(OH )3 

120.74 


894 

iodide 

Gala 

450.45 

col. nd., delq. 

895 

nitrate 

Ga(N03)3 

255.74 

delq. 

896 

oxide, mono- 

GaO 

86.72 

gray 

897 

oxide, sesqui- 

Ga 203 

187.44 

wh., amor. 

898 

sulfate 

032 ( 804)3 

427 . 64 

wh. 

899 

sulfide 

03383 

235.64 

wh. 

900 

Germanium 

Ge 

72.60 

gray, cb. 

901 

bromide 

GeBr 4 

392.26 

gray, oct., 1.6269 

902 

chloride, di- 

GeCl 2 

143.51 

wh. pd. 

903 

chloride, tetra- 

GeCU 

214.43 

Iq. 

904 

chloroform 

GeHCia 

179.98 

col. Iq. 

905 

fluoride 

GeF4*3H20 

202.65 

wh. cr., delq. 

906 

hydride 

GeH4 

76.63 

col. gas 

907 

iodide 

Gel4 

580.24 

yel.-red, cb., delq. 

908 

oxide, mono- 

QeO 

88.60 

gray-bk., 1.607 

909 

oxide, di- 

Ge02 

104 60 

col., rhb., 1.660 

910 

oxychloride 

GeOCl2 

159.51 

col. Iq. 

911 

potassium fluoride 

GeK 2 F 6 

264 80 

wh. cr. 

912 

sulfide, mono- 

GeS 

104 67 

rhb. or mn. 

913 

sulfide, di- 

Ge 82 

136.73 

wh. pd. 

914 

Gluclnum cf. beryllium 




916 

Golil 

Au 

197.00 { 

yei. met., cb. 

916 

Gold, colloidal 

Au 

197.00 

blue to vl. 

917 

Goid salts cf. under auric 





and aurous 


... 


918 

Hafnium 

Hf 

178.50 

hex. 

919 

oxide 

Hf02 

210.50 


920 

Helium 

He 

4.00 

col. gas; or hex. 

921 

Holmium 

Ho 

164.94 

hex. 

022 

sulfate 

H 02 (S 04)3 8 H 2 O 

762.21 

yel. 

923 

Hydrazine 

N2H4 

32.05 

col. Iq. 

924 

azoimide 

N2H4-HN3 

75.08 

delq. 


Qftlena 1102 
Qarharditd 744 
Germanium potaaaium 
fluoride 1668 
OfaUJotine 1045.1 
QIbbalte 24 
Olaaa liquor 2141 


QIaas-makers' soap 1269 
Glauber's salt 2149 
Goslarite 2581 
Goulard's powder 1041 
Graham's salt 2126 
Graphite 495 
Green oopperaa 865 


Qreenockite 408 
Green vitriol 865 
Quanajuatite 341 
Gypsu m 483 
Hafnia919 

Hafnium potassium fluo'^JS* 
Hahnem auris mercury 1344 






inorganic compounds 


255 



Halite 2049 Hematite 824 Hopeite 2566 

Hartehorn 93 Hepar calcis 485 Horn silver 1968 

Hartshorn salt 67 Hepatic gas 956 Horn stone 1947 

Hauerlte 1298 Hermannlte 1283 Howard's silver 1312 

Hausmannite 1267 Hessite 2001 HTH 444 

H«avy hydrogen 785 Hieratite 1764 Humboldtine 868 

Heavy water 2499 Homberg'e phosphorus 430 Hyalite 1947 
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PHYSICAL CONSTANTS OF 




Formula 

Formula 

Color, Crystalline Form 

No. 

Name 

Weight 

and Refractive Index 

925 

Hydrazine 

formate 

N2H<-2HC0,H 

124.10 

cb. 

926 

927 

928 

hydrate 
hydrochloride 
hydrochloride, di- 

N2H4-H20 

N2H4*HCI 

N2H4-2HCI 

50.06 

68.51 

104.98 

col. 
col. cr. 
wh., cb. 

929 

nitrate 

NzHa-HNOb 

95.06 

cr. 

930 

nitrate, di- 

IM2H4-2HISI03 

158.08 

nd. 

931 

sulfate 

N2H4-HH2S04 

81.09 

delq. pi. 

932 

sulfate 

N2H4-H2S04 

130.13 

rhb. 

933 

Hydrazolc acid (.azoimide) 

HNa 

43 03 

col. Iq. 

934 

Hydriodic acid 

HI 

127.92 

col. gas 

935 

Hydriodic acid 

HI-HzO 

145 93 

col. iq. 

936 

Hydriodic acid 

HI-2H20 

163 95 

col. iq. 

937 

Hydriodic acid 

HI-3H20 

181.97 

col. Iq. 

938 

Hydriodic acid 

HI-4H20 

199 98 

col. iq. 

939 

Hydrobromic acid 

HBr 

80 92 

col. gas; 1.325 (Iq.) 

940 

Hydrobromic acid 

HBr-H20 

98.94 

col. iq. 

941 

Hydrobromic acid 

HBr (47.8% in H 2 O) 

80.92 

col. Iq. 

942 

Hydrobromic acid 

HBr-2H20 

116 96 

wh. cr. 

943 

Hydrochloric acid 

HCI* 

36 47 

col. gas; 1.256 (Iq.) 

944 

Hydrochloric acid 

HCI (45.2% In H 2 O) 

36.47 

col. Iq. 

945 

Hydrochloric acid 

HC1-2H20 

72.50 

coi. iq. 

946 

Hydrochloric acid 

HCI-SHiO 

90 51 

col. Iq. 

947 

Hydrocyanic acid 

HCN 

27.03 

poisonous gas or 


(prussic acid) 



col. Iq., 1.254 

948 

Hydroferricyanic acid 

H3Fe(CN)6 

214 99 

gn.-brn., delq. nd. 

949 

Hydroferrocyanic acid 

H4Fe(CN)6 

216 00 

wh. 

950 

Hydrofluoric acid 

HF 

20.01 

gas or col. Iq. 

951 

Hydrofluoric acid 

HF (35.35% in H 2 O) 

20.01 

col. Iq. 

952 

Hydrogen 

Hz 

2.016 

col. gas or hex. 

953 

peroxide 

H202t 

34.02 

col. Iq., 1.333 

954 

persulfide 

H 2 S 2 

66.15 

col. Iq. 

955 

selenide 

H2Se 

81 22 

col. gas 

956 

sulfide 

H 2 S 

34.08 

cot. gas 

957 

telluride 

HzTe 

129.63 

col. gas 

958 

Hydroxylamino 

NH 2 OH 

33.03 

rhb., delq. 

959 

hydrochloride 

NHzOH-HCI 

69.50 

col., nin. 

960 

nitrate 

NHzOH-HNOa 

96.05 

col. cr. 

961 

sulfate 

NH20H-MH2S04 

82 07 

col., mn. 

962 

Hypobromoue acid 

HBrO 

96.92 

yel. 

963 

Illinium 

11 

146(?) 

964 

Indium 

In 

114.82 

soft, tet. met. 

965 

bromide 

InBrj 

354.57 

delq. cr. 

966 

chloride, mono- 

InCI 

150.28 

dark red cr., delq. 

967 

chloride, di- 

InClz 

185.73 

col. cr., delq. 

968 

chloride, tri- 

InCIs 

221.19 

wh. pi. 

969 

cyanide 

In(CN)3 

192.87 


* Usuaf commercial form about 31%. 
f Usual commercial forms 3% or 30%. 
Mydrocerussite 1055 
Hydrocyanite 759 
Hydrofluositicio acid 875 


Hydrogen, heavy 785 
Hydrogen bromide 939 
Hydrogen chloride 943 
Hydrogen fluoride 950 
Hvdrognn iodide 934 


ydrogen oxide 2498 
ydrogen phosphide 1540 
ydrolith 442 
ydromagneeite 1188 
ydrophane 1947 


inorganic compounds 


257 


1.09125° 

4.40° (A) 


2.710®(A) 


2.11-150 
1 .2680°(A) 
1.48 

1.46-iJ 


1.15 

Iq. 

0.0709-252 . 70 

0.06948(A) 


1.376150 

2 . 12-420 

1.1895(A) 


Melting 

Boiling 


Solubility 

in 100 Parts 

Point *C. 

Point °C. 



Other Keagents 

128 


8. 



-51.7 

11 8.5239 •5in«n 


CO 

« al.; h et. 

92.6 


V. 8. 

V. 8. 

si. 8. al. 

198 


S. 

V. S. 

8. al. 

70.7 

subl. 140 

174.910° 

V. 8. 


104 

d. 

V. s. 



85 


V. 8. 


i. al. 

254 


3.05522° 

27.6560° 

V. si. 8. Ab8. al. 

-80 

35.7^5®“** 

OD 

00 

00 al. 

-50.8 

-35.5 

425001 o°cc 

V. 8. 

s. al. 


1 27774 mm 

00 


ooal. 

—43 


00 


8. al. 

-48 


CD 


s. al. 

-36.5 


00 


s. al. 

-86 

-66.38 

22100 

130100° 

8. al. ^ 





stable a| —15.5° and 





1 atm,, and at —11.3° 





and 2.6 atm. 


126 

00 


8. al. 

-11 


s. 

8. 


-111 

-85 

82.30° 

56.160° 

s. al., et. 

-15.35 


00 


8. al. 

0 

d. 

oo 


8. al. 

-24.4 

d. 

oo 


s. al. 

-13.3 

25.7 

00 


a>al., et. 

d. 


s. 

8. 

8. ai. 



8. 

8. 

8. al.; i. et. 

-83 

19.4 

ooO°tO 

V. S. 




19.4° 



—35 

120 

V. 8. 



-259 20 

-252.77 

2.10°cc 

1 

O.SSBO^CC 

8l. s. Fe, Pd, Pt 

-0,89 

151.4 760d«» 

00 


8 . a.., et.; i. petr. et 

-88 

74.5 

d. 


s. bz., CS2; i. ai. 

-65.7 

-41.3 

3774°cc 

27022 .50cc 

8. 082, COCIa 

-82.9 

-59.6 

437o°cc 

186<o°cc 

9.541 5°cc al.; s. CSz 

-48 

-1.8 

si. 8. 


8. alk. 

33.1 

56.5 22***“ 

8 . 

d. 

8. a., al. 

151 

d. 

83.317° 

V. 8. 

8. al.; i. et. 

48 

d. <100 

V. 8. 

d. 

V. 8. abs. al. 

170 d. 


32.90° 

68.590° 

V. si. 8. al.; i. et, abs. al. 


4Q50mnj 

s. 

d. 


156.17 

2060(?) 

i. 

i. 

8. a. 



V. 8. 

V. 8. 




d. 

d. 




d. 

d. 



subl. 440 

8. 

V. 8. 

8l. s. al., et. 



i. 


8. HCN 




. _ 




Hydrophilite 430 loe 2498 

HydrosiUcofluorio acid 876 Ice stone 34 

Hydrosulfite 2074 Iceland spar 428 

Hypo (photographic) 2166 Imperial green 718 
Hypophosphorous acid 1 682 Indian red 824 










2SS 


PHYSICAL CONSTANTS OF 


No. Name Formula 


970 

Indium 

fluoride 

Ir>zF,-18HaO 

971 

hydroxide 

In(OH )3 

972 

iodate 

In(IOj), 

973 

iodide 

Inl3 

974 

nitrate 

1i>(NOj)j-4HH20 

976 

oxide, mono- 

InO 

976 

oxide, sesqui- 

InjOa 

977 

perchlorate 

In(CI04)3-8H20 

978 

sulfate 

102(804)3 

979 

sulfide 

InaSs 

980 

sulfite 

2In203-3S02*8H20 

981 

Iodic acid 

HIO 3 

982 

Iodine 

I 2 

984 

chloride, mono-(a) 

ICI 

985 

chloride, mono- fp) 

ICI 

986 

chloride, tri- 

ICI 3 

987 

fluoride 

IFs 

988 

oxide, di- 

IO 2 

989 

oxide, penta- 

I 2 O 5 

990 

lodoplatinic acid 

HzPtls-SHaO 

991 

Iridium 

Ir 

992 

bromide, tri- 

IrBr3*4H20 

993 

bromide, tetra- 

IrBr4 

994 

chloride, di- 

IrCl 2 (?) 

995 

chloride, tri- 

IrCIa 

996 

chloride, tetra- 

IrCU 

997 

hydroxide, dl- 

Ir02-2H2O 

998 

hydroxide, sesqui- 

Ir203-3H20 

999 

iodide, tri- 

1 Irl3 

1000 

iodide, tetra- 

Irli 

1001 

oxide, di- 

1 IrOj 

1002 

oxide, sesqui- 

IrzOaC?) 

1003 

suifide, mono- 

IrS(?) 

1004 

suifide, sesqui- 

Ir2S3 

1006 

sulfide, di- 

IrS2 

1006 

Iron, cast t 

Fe 

1007 

pure 

Fe 

1008 

steel 

Fe 

1009 

white pig 

Fe 

1010 

wrought 

Fe 

1011 

Iron arsenide 

FeAs 

1012 

arsenide, di-(arsenoferrite) 

F 6 A 82 

1013 

boride 

FeB 

1014 

carbide (cementite) 

FeaC 

|t015 

carbonyl 

Fe(CO)5 

1016 

nitride 

F 62 N 

1017 

phosphide 

FeP 


Fomniila 

Weiffht 


667.93 

165.84 

639.55 

495.55 

381.92 

130.82 
277.64 

557.32 

517.84 

325.84 
891.61 

175.92 

253.82 
162.37 
162.37 
233.28 

221 . 91 

158.91 

333.82 
1120.71 

192.2 
504 . 01 
512.86 
263.11 
298.57 

334.03 

260.03 

486.85 

572.93 
699 84 
224 20 
432.40 
224.27 
480.60 

256.33 
55 85 
55.85 
55.85 
55.85 
55.85 

130.76 

205.67 

66.67 

179.66 

195.91 
125.71 

86.83 


Color, Crystalline Form 
and Refractive Index 


wh. nd. 
gel. 

cr. 

yel. cr., delq. 
delq. nd. 

bk. 

yel., amor, or trig. 

col., delq. 
wh. cr., delq. 
yel. 
wh. cr. 
col., rhb. 

b1ue-bk., rhb. 
red, cb. 
red-brn., rhb. 
yel. or red-brn., rhb. 
col. iq. 
yel. cr. 
wh., trimetrio 
brn., delq. mn. 
wh. met., Ob. 
olive gn. cr. 
blue, delq. 
bk.-gn. cr. 
olive gn. 
dark red, delq. 
dark blue 
bk. 

bk. cr. 
bk. cr. 
bk. 

biue-bk. 

blue-bk. 

brn.*bk. 

bk. 

gray 

8ilv. met., ob* 
eilv. gray 
gray 
gray 

silv. gray 
eilv., cb. 
yel. -gray 
pseudo hex. 
pa. yel. Iq. 
gray 


’ See also a table of alloys, 
nfuiible white precipitate 1362 


Iodic (acid) anhydride 989 
Iodine bromide 362 


lodyrite 1980 -- 

Iridium ammonium chloride n 


INORGANIC COMPOUNDS 
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No. 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts | 

ColdWater 

1 Hot Water 

Other Reagents 

970 


d. 


8 l. 8 . 


8 . HCI, HNO 3 ; I. al et 

971 


-HjO, 


i. 


8 . a., alk.; 1 . NH 4 OH 


>”160 




972 



d. 

0.067*0® 


8 . dil. H2S04> HNOi 

973 


199 


8. 


8 . ai., obi. 

974 


- 4 HH 2 O, 

d. 

V. 8 . 

V. 8 . 

8 . abs. tl. 



100 





976 





i. 


8 . a. 

976 

7.179 



el. volt. 900 

i. 


amor. a,, a.; cr. i. a.. 






NHj, 

977 


80 

d. 200 

8 . 

d. 40® 

8 . abs. it.; el. 8 . et. 

978 

3.438 



8. 

V. 8. 


979 

4.9 





d. a.;«. (NH 4 )iS 

980 


1 

0 

1 
1 

-SHiO, 260 

i. 


8. a. 

981 

4.6290® 

110 d” 

2860® 

676*0*® 

V. 8. 87% at.; i. abs. al, 







et., cbi. 

982 

4.93MO 

113.6 

184.35 

0.01620® 

0.0956600° 

8. ai., et. 

984 

3.1820® 

27.2 

97 

d. 


8. HCi, al., et. 

986 

3.24fl“ 

13.9 

97 

d. 


8. HCI, ai., et. 

986 

3.117**® 

33 

77 d 

8. d. 


8 . CCI 4 , bz.; 8. d. al., et. 

987 

3.290® 

-8 

97 

d. 


d. a. 

988 

4.2fft® 

d. 130 


d. 


8 . H 2 SO 4 ; }, alf, et. 

989 

4.799^“ 

d. 300 


187.4**® 


1 . abs. al., et*, chi. 

990 



8. d. 



991 

22.42*0® 

2450 

4200 

i. 

i. 

8l. 8. aq. reg., aq. Clz 

992 


~3H20, 100 


8. 


i. ai., et. 

993 


d. 



8. 


8. al. 

994 


d. 773 


8. 


i. a., alk. 

995 

5.30 

d. 763 


I. 


i. a., alk. 

996 


d. 


8. 



d. 

8. al., dil. HCI 

997 


- 2 H 2 O, 350 


J. 


8. alk., HCI 

998 



j. 


i. a. 

999 




8l. 8. 

8. 

i. al. 

1000 


d. 360 


i. 

j. 

8. KI^ i. a. 

1001 




0.0002*0® 


I. a., alk. 

1002 


— 0 , 400 


i. 


8. h. HCI. H«SOa' L alk 

1003 


d. 


i. 


8. K 2 S; i. a. 

1004 


d. 


si. 8. 


8. K 2 S, HNQs 



d. 


i. 


8. KsS : i. a. 


7.03 

1275 



i. 

8. a. ; i. alk. 


7.86*00 

1535 

2885 

i. 

i. 

8. a. ; I. alk. 

1008 

7.6 to 7.8 

1376 


i. 

I. 

8. a. ; 1. alk. 

1009 

7.6 to 7.8 

1076 


i. 

I. 

8. a. ; 1. alk. 

1010 

7.86 

1505 


i. 

1 . 

8. a. ; 1. alk. 

1011 

7.83 

1020 





1012 

7.38 

990 


1. 


8l. 8. HNOt* 1. HCI 

1013 

7.16**® 



1. 


8* HNOj; 8. h. H2S04 

1014 

7.4 

1837 


1. 

i. 

81 a. 

1016 

1,467*1® 

-21 

102.6*'®®““ 

i. 


6. al., H 2 SO 4 , alk. 

1016 

6.35 

d. >660 


d. 


8. HCI, H2S04 

1017 

5.2^* 



i 

i 





i 




Iron alum 46 Iron ethiops 835 

iron copperas nitrate 830 Iron mordant 823 






PHYSICAL CONSTANTS OF 



^ Usual commercial form. Japanese antimony 158 Kernite 2034 

Imk paccysMTid* bfUlMwi 408- Ki4n»y ora 824 

Iron protoohloride 846 Jeweler's borax 2036 King's gold 188 

Iron pyrites 1021 Jeweler's rouge 824 King's screen 718 

Xron true nitrate 822 Kaiser green 718 King's yellow 188 or 1060 

Iron vitriol 865 Kalinite 44 Kleinite 1324 











inorganic compounds 


26 f 


specific 

Gravity 


Melting 
Point ®C, 


Boiling 
Point *G. 


Solubilitfy in 100 Parts 

Gold Water 1 Hot Water! Other Hoagonta 


8. HNO3+HF, aq. reg. 
i. a. 

i. aq. reg. 
i. dil. a. 
i. dil. a. 



3.57*o°cc si. 8 . al., bz. 
s. a. 


V. s. at.; b et. 
s. H 2 S 04 ^ i. cone. HNO 3 
8 . a.; si. 8 *aq. CO 2 ; i. ac. 
V. s. a!.; h act. 

V. 8 . al. 

I 

V. 8. al.; s. act. 
si. s. a. 

s. a., al., NH 4 CI; L aet. 
si. s. al.; i. act. 
si. 8 . HCI; i. al. 
s. dll. a. 

s. HNOj;!. c. HCI, 
H 2 SO 4 

8. gly. ; v. si. s. al. 

8 . gly.; si. 8 . al. 

si. 8 . al. 

8. al. 


i. dil. a. 

8. HNO3 

8. HNO3, NaOH 


8 . HNO 3 

d. 8 . HCI, HNOs;!. ac. 

0. 05^«o® V.8. ac.;i. NH 4 OH 

1. 8 . a. ; i. al. 


— H 2 O, 160 i. i. 8. a. ;i. al. 

1 . 3820 ° 

918 0.45540® 4 . 75100 ° s. a., KBr.; 8l. a. NHs; 

i. al. 

0.0001120° d. 8. a., alk.; i. NH3, al. 

i. i. 8 ac.; el. 8. aq. CO 2 

15118 ® 17180 ® 

954760 min 0.6730O 3.34100° 8l. 8. dll. HCI, NHj; L ail. 


Koettigite 2635 
Jontrastin 2598 
[Joronium bromide 2211 
Krome flake 617 
Kryollth 34 
l^upfernickel 1409 


Labarraque’s solution 2077 
Lanarkite 1101 
Land plaster 483 
Lanthanite 1029 
Lapis causticCus) 1681 or 1697 
Laughing gas 1478 


Lautarite 447 
Lawrencite 846 
Lead ammonium chloride 77 
Lead azoimide 1050 
Lead bichromate 1064 
Lead bisulfate 1100 










PHYSICAL CONSTANTS OF 

262 


No. 

Name 

Formula 

Formula 

Weight 

. 

Color, Cryatallme Form 
uiid Refractive Index 

1 1 ; 3 

1 

T 

1 

I 

T 

T 

Lead 

chtoride, tetra- 
chlorite 

chromate (crocoite) 

chromate, baaio 

cyanate 

cyanide 

dichromate 

dithionate 

ferricyanide 

ferrocyanide 

fluoride 

formate 

hydroxide 

hydroxide 

iodate 

iodide 

molybdate (wulfenite) 
nitrate 
oxalate 
oxide, sub- 
oxide, mono-(litharge) 

oxide, mono- (massicotite) 
oxide, mono- 
oxide, red Cminium) 
oxide, sesqui- 
oxide, di- (.plattnerite) 
oxychloride (matlockite) 
oxychloride (mendipite) 
oxychloride 

oxychloride (cossel yellow) 
perchlorate 
periodate 
periodate 
persulfate 
phosphate, ortho- 
phosphite 
pyrophosphate 
pyrophosphate 
selenate 

selenide (ciausthalite) 
silicate 

sulfate (angiesite) 

sulfate, acid 
sulfate, basic (ianarkite) 
sulfide (galena) 
sulfite 

sulfochloride 

telluride 

PbCU 

PbCC102)2 

PbCr04 

PbCr 04 *Pb 0 

Pb(CNO)2 

PbfCN)2 

PbCraOr 

PbS206-4H20 

Pb3lFefCN)6l2*6H20 

Pb2Fe(CN)6-3H20 

PbF2 

Pb(HC02)2 

SPbO-HzO 

Pb(OH)2 

Pb(I03)2 

Pbl2 

PbMo04 

Pbl^NOa)?; 

PbC204 

PbzO 

PbO 

PbO 

PbO 

Pb304 

PbzOa 

PbOz 

PbCIz-PbO 

PbCl2*2PbO 
PbCl2-3PbO 
PbCl2*7PbO 
i Pb(CI04)2-3H20 
PbHIOs 

PbHIOs-HzO 

PbSzOs^SHzO 

Pb3fP04)2 

PbHPOj 

PbzPiOr 

Pb2p207*H20 

PbSe 04 

PbSe 

PbSiOs 

PbS04 

Pb(HS04)2-H20 

PbS04-PbO 

PbS 

PbSOj 

3PbS‘PbCl2 

PbTe 

349.04 

342.12 

323.22 

546.43 

291 .25 

259.25 

423.23 

439.41 
1153.65 

680.43 

245.21 

297.25 
687.65 

241.23 

557.03 

461 .03 

367.16 

331.23 

295.23 

430.42 

223.21 

223.21 

223.21 

685.63 

462.42 

239.21 
501.33 
724.54 
947.75 

1840.59 

460.17 

415.13 

433.14 

453.39 
811.58 
287.19 

688.37 

606.39 

350.17 

286.17 
283.30 

303.28 

419.37 
526.49 

239.28 

287.28 
995.95 
334.82 

yel. Iq. 
yei., mn. 
yel., mn., 2.42 
or.-yel. nd. 
wh. cr. 
wh. cr. 
red cr. 

col., trig., 1.6351 
red cr. 
yei.-wh. pd. 
wh., rhb. 

wh., rhb. 
cb. 
wh, 
wh. 

yel., hex. 

yel., tet., 2.40 

col., cb. or mn., 1.7815 

wh. 

bk., amor, 
yel., tet. 

yel., rhb., 2.61 
amor, 

red, amor. 

red-yel., amor. 

brn., tet., 2.229 

wh., tet., 2.15 

col. or yel., rhb., 2.27 

yel. 

yel. cr. 

wh., rhb. 

cr. 

amor, 
delq. cr. 

col., hex., 1.9702 

wh. cr. 

rhb. 

rhb. 

wh., rhb. 
gray, cb. 
col., mn., 1.961 
wh., mn. or rhb 

1.8823 

cr. 

sol., mn. 

lead gray, cb., 3.91 2 

wh. pd. 

red 

tin wh., ob. 


Lead ohioroeulfide 1104 Lead oxide, brown 1083 Lead eubacetate 1043 

Lead monoxide, hydrated 1070 Lead oxide, yellow 1078 Lead eulfocyanate 1106 

Lead nitride 1050 Lead potassium chloride 1746 Lead suifocyanide 1106 



INORGANIC COMPOUNDS 


263 


Specific 

Gravity 


Melting 
Point *C. 


Boiling 
Point “C. 



Lwd tetraethyl, cf. table of 



Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Other Reagenta 

d. 


a. cone. HCl 

V. si. 8. 

8 l. 8 . 

8 . aq. KQH 

0.00000720° 

i. 

8 . a., aika; i. NHa, ac. 

1. 

i. 

8 . a., alke 

i. 

si. 8 . 


V. si. 8. 

si. 8 . 

8 . aq. KON 

d. 


8 . a., alke 

11520.SO 

V. 8. 

• 

si. s. 

8. 

8 . HNOjaiaik. 

i. 


8 i. 8 . H^aD. 

0.06420° 


8 . HNOa^i. NHa, HF, 



act. 

1.616° 

18*000^. 

i. al. 

0.014 


8 . a., aik.y 

0.01620° 

Sl. 8 . 

8. a., alk.| {. act. 

0 . 00122 ° 

0.00325° 

8 l. 8 . HNOs;!. NHj 

0.04420° 

0.436*00° 

s. KI; i. ela 

i. 


8 . a. 

38.80° 

138.8*00° 

8.822° al. 

0 . 0001618 ° 


8 . HNOs, KOH; I. al. 

i. 

i. 

8 . a., alk. 

0.0068*8° 


8 . alk., PbAc. NH 4 CI, 


i 

CaCIa 

i. 

i. 

8 . alk., PbAc, NH 4 CI, 



CaCix 

i. 

i. 

8. ac., h. HCl 

i. 

d. 

8 . a., alk. 

1 . 

i. 

1 8 . ac., h. alk.; i. al. 

i. 

1 *• 

1 8 . alk. 

i. 

i *• 

8 . alk. 

0.006618° 

i. 

0.0774° 

1 . 


8 . 


8 . al. 

1 i- 

i. 

8 . dil. HNOs 

i i. 

i. 

8 . dil. HNO 3 

V, s. 

V. 8. 

d. alk. 

0.00001420° 

i. 

8. HNO 3 , alk.; 1. ac., al. 

i. 

1. 

8 . HNO 3 

1. 

d 

8. a., KOH; I. act. 

]. 

d. 

8. HN03,K0H, Na4P207 

1. 

i. 

8. cone. a. 

i. 

i. 

s. HNO 3 , h. cone. HCl 

i. 


8. a. 

0.00280° 

0.005660° 

8. cone, a., NH 4 salts; 



i. al. 

0.0001*8° 


8l. 8. H 2 SO 4 

0.0044i8« 


8l. 8. H 2 SO 4 

0.00009*8° 

i. 

8. a. ; i. alk. 

i. 

i. 

8. HNOs 

f. 

d. 

i. dil. a. 





Le Chateliorlte 1949 
Leipzig yellow 1060 
Lemon, essential salt of 1721 


Lemon chrome 233 
Lemon yellow 1060 
Lencogen 2031 










PHYSICAL CONSTANTS OF 


Formula 

Weight 



antimonide 
arsenate 
benzoate 
bicarbonate 
borate, meta- 
borate, tetra- 
bromide 


bromide 
carbide 

23 carbonate 

24 chlorate 

25 chlorate 

26 chloride 

27 chloroplatinate 

28 chromate 
citrate 
dichromate 
dithionate 
fluoride 
fluosulfonate 
formate 


hydroxide 

hydroxide 


PbW04 

PbW04 

Li 

LICzHsOa-aHzO 

LiAlOz 

LiNHz 

LiaSb 

Li3As04 

LiC? H 5 O 2 

LiHCOs 

LiBOz 

Li2B407-5H20 

LiBr 

LiBr- 2 H 20 

LizCz 

LizCOa 

LiCIOz 

UClOi-HHzO 

LiCI 

LizPtCIs-SHzO 

Li2Cr04*2H20 

LbCeHsOr-AHzO 

Li2Cr207-2H20 

LizSzOs-aHzO 

LiF 

LiSOaF 

LiHCOz'HzO 

LiH 

LiOH 

LiOH-HzO 

Lil 

Lil-SHzO 

LiNOj 

LiNOa-SHzO 

LbN 


Color, Crystalline Form 
and Refractive Index 


col., tet., 2.269 
8ilv. met. cb. 
wh., rhb. 
wh. pd. 
col., cb. 


wh. leaflets 
in soln. only 
tri. 
wh. 

wh., delq., cb., 1.784 

wh. pr. 
wh. cr. 

col., mn., 1.667 
col. 

delq., tet. 

wh., delq., cb., 1.662 
or.-red, hex. 
yel., rhb. 
wh. cr. 

delq., yel.-red 
rhb., 1.5602 
wh., cb., 1.3915 
wh. 

col., rhb. 

wh., cb. 

wh. cr. 

col., mn. 

delq., cb., 1.955 

wh., mn. 

col., trig., 1.735 

col. 

bk. 


oxalate 
oxalate, acid 


perchlorate 

perchlorate 


LiNOz-HzO 

Li2C204 

LiHC204-H20 

LizO 

LiCI04 

LICI04-3H20 


wh. nd. 
col. cr. 
col. 

col., 1.644 

delq. 

hex. 


permanganate 
phosphate, monobasic 
phosphate, tribasic 
phosphate, tribasic 
salicylate 
silicate, meta- 


LfMn04 

LIHzPO* 

Li3P04 

Li3P04-12H20 

LiCrHsOs 

LizSiOs 


cr. 

col. 

wh., rhb. 
wh., trig, 
col. 

col., rhb., 1.548 


* Usual commercial form. 
Ley 2075 
Lime, burnt 459 


Lime, quick 459 
Lime, slaked 443 
Lime, sulfurated 485 


Lime, unslaked 459 
Lime saltpeter 455 
Liquid arsenic, fuming 178 
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Specific 

Gravity 


3.82 

5.18 

8.46 

8.23 


0.53420'^ 

2‘554j4’A'> 

3.2*70 

3.07 I 


3.464^'^° 


2.34^4*1“ 

2.158 
2.29521 50 

1.46 

0.82020° 

2.54 

1.83*0° 

4.061^° 

3.5 

2.38 


1.6150° 

2.121*7.50 


2.06 

2.461 

2.537*7.50 

1,645 



Solubility in 100 Parts 


843 

- 2 H 2 O, 200 
547 


618 

129 

65 

614 

- 6 H 2 O, 180 
-■ 2 H 2 O, 130 
d. 

- 2 H 2 O, 110 
d. 

870 

360 

-H 2 O, 94 


d. 

d. 270 
“ 3^iH20, 90 
1360 


0 . 90 ° 

V. 8. 

1430 ° 

( 2 H 2 O) 

246*00 

d. 

1 . 540 ° 

313.5*»° 


680 


d. 

445 

925 =h 

12.70° 


d. 

22.3*0° 

446 

1190 

1510° 

73 

-- 3 H 2 O, 300 

8. 

261 


53.40° 

29.88 


V. 8. 

845 


d. to NHa 
-fLiOH 

<100 

d. 

1250° 

d. 


8*8 50 

d. 


8*7° 


8ubl. <1000 

forms LiOH 

236 

d. 410 

4200 

95 

-2H20,100; 

8. 


-SHzO, 

150 


0.034*0° 
V. si. 8. 
128*50 


s. a., NH 3 
21.5 al. 


I* Qt*f bZa 


7.7250, 10720 


16«o 

i. al. 

266*000 8. a!., act. 

( 1 H2O) 

8. al. 

8 . a. 

0 . 72*000 8 . dil. a.; i, al., act., N H 3 

V. 8. 

00 V. 8 . al. 

127.5*000 2.48*5° al.; s. et. 

8 . 8 . al.;i. et. 

100*00 

66 . 7*000 8l. 8. al., et. 

1 88* ooo 


0.135*50 8 . HF; I. act. 

s. 8 . al., et. 

346 . 6*040 8 l. 8 . al., et. 

i. et. 

17 . 5*000 8 l. 8 . al. 

26 . 8*00 8l. s. al. 

481*000 251250 al.; V. 8 . NH 3 

8 . 8 . abs. al., act. 

194700 s. al., NHi 


V. 8. abs. al. 
i. al., et. 


V. 8. al., m. al.; 11.4 et 
V. 8. al., m. al.; 0.19625° 
et. 


8. a., Ni-UCi; i. act. 


V. 8. al. 

8. dil. HCI 


-Itharge 1078 
-ithia 1146 

-ithium bichromate 1130 


Lithium binoxalate 1145 
Lithium bisulfate 1160 
Lithium carbonate, acid 1117 


Lithium fluosiiicate 1157 
Liver ore 1334 








PHYSICAL CONSTANTS OF 



64 ILuMhim 

65 I chloride 
sulfate 

67 Mafnesium 

68 acetate 

69 acetate 
aluminate (spinel) 

ammonium arsenate 
ammonium chloride 
ammonium chromate 


ammonium phosphate 
(struvite) 

ammonium sulfate 
(boussingaultite) 
antimonide 

arsenate, acid (roesslerite) 
arsenite, ortho- 
benzoate 
bismuthide 
borate, meta- 
bromate 
bromide 
bromide 
bromoplatinate 
carbonate (maonesite) 

carbonate (nesquehonite) 
carbonate, basic 
(hydromagnesite) 
chlorate 

chloride (chloromagnesite) I 

chloride (bischofite) 

chloropalladate 

chloropiatinate 

ohiorostannate 

chromate 

citrate, dibasic 

ferrocyanide 

fluoride (sellaite) 


LiHCsH2N403 

Lu 

LuCis 

LU2(S04)3«8H20 

Mg 

MgiC2H302)2 

Mg(C2H302)2*4H20* 

Mg 0 *Ai 203 

MgNH4A804*6H20 

MgCl2‘NH4CI*6H20 

MgCr04'(NH4)2Cr04* 

6 H 2 O 

MgNH 4 P 04 * 6 H 20 

MgS04’(NH4)2S04* 

6 H 2 O 

Mg3Sb2 

MgHAs04‘7H20 

Mg3(A803)2 

M gCC? Hs 02 ) 2*3 H 2 O 

Mg3Bi2 

Mg( 602 ) 2*8 H 2 O 

Mg(Br 03 ) 2 * 6 H 20 

Mg 6 r 2 

MgBr 2 * 6 H 20 *'' 

MgRBr 6 * 12 H 20 

MgCOs 

MQOOyZHzO 

3 MgC 03 *Mg( 0 H) 2 * 

3 H 2 O 

Mg<CIOj)2*6H20 

MgCiz 

MgCi2*6H20* 

MgPdCl6*6H20 

MgPtCl4*6H20 

MgSnCl6*6H20 

MgCr04*7H20 

MgHC6Hs07*5H20 

Mg2Fe(CN)6*12H20 

MgFz 


Formula Color, Cryetallme Form 
Weight and Refractive Index 


col., rhb., 1.60d: 

blue cr. 

mn. 

col., mn., 1.485 
col., mn., 1.477 
pr. 

wh. or red-yel.; amor 
or cb. 
wh. pd. 
wh. pd. 


silv. met., hex. 
wh. 

wh., mn. pr., 1.491 
col., cb., 1.718-23 

wh., rhb. or tot. 
wh., rhb., delq. 
yel., mn. 

col., rhb., 1.496 


col., mn. 


wh. pd. 

met. 

col., tet. 

col., cb., 1.5136 

wh., delq. 

col., hex., delq. 

trig. 

wh., trig., 1.700 

col., rhb., 1.501 
wh., rhb., 1.530 

wh., delq. 

col., hex., 1.675 

wh., delq., mn., 1.507 

hex. 

trig. 

trig. 

yel., rhb., 1.5500 
wh. 

pa. yel. 

col., tet., 1.376 


* Usual commercial form. 
Lodostono 835 
tollinalte 1012 


Lunar caustic 1981 
Lunar cornea 1968 
Lye 2075 


Macquer'e salt 1637 
Magister of bismuth 328 
Magnesia 1207 
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55 2.28 
56 1.12 

67 2.3»2® 

58 2.22 

59 2.06 

60 


1.80*»® 

2.325**® 


1.56 

2.12 

2.437 

2.08 


Melting 
Point *5. 


860 

-HzO, 130 
170.5 


d. 

- 4 H 2 O, 195 
d. 


961 

~5H20, 100 
1 

-- 3 H 2 O, 110 
M5 


-H 2 O, 100 
j. 

35 

ri2 

118 d. 

J. 

j. 

i. 100 

- 3 H 20 , 120 




Solubility 

in 100 Parts 

Point *&. 

Cold Water 

Hot Watei 

Other Reagents 


i. 

d. 

<3. a. 

d. >500 

d. 


d. a. 

d. 

73170 


8. at.; i. et., act. 


35.340® 

29.91000 

i. sot., 80% al. 


43.60® 

351000 

i. 80% al. 


d. 




V. 8. 

V. 8. 

V. 8 . al. 


8. 


8 l. e. al. 


0.27*00 

2.51 OOO 


1925X2) 









66 * 0 ® 

22400 

... * 

1117 

i. 

si. 8. d^ 

8. a,* N H 4 salts 


V. 8. 

V. 8. 

5.2aii*® m. al. 


V. 8. 

V. 8. 

V. 8^ al. 


i. 


V. el. 8. dil. HCI; i. dil. 




SNO, 


0.033900 

0.023700O 

8. a.; i. al. 


16.7 

8. 



V- s. 

V. 8. 



0.02310® 

0.0195*00 

8. a.; i. al. 


16.860® 

130100O 


I 

1. 




d. 




8. 

V. 8. 

8 . a., NH 4 CI; i. NH 4 OH 


4.5**®(anh.) 

8. 

8 . act. 


i. 

i. 

8 . a. 

d. 

71.570 

V. s. 



99.3^00 

125.41000 

8 . HBr; si. s. et. 


3100® 

V. 8 . 

8 . al.« act.; si. s. NH 3 


0.0106 


8 . a., aq. CO 2 ; i. act., 




NH) 


0.151810® 

d. 

8 . a., aq. COz 


0.04 

0.011 

8 . a., NH 4 salts; i. al. 

d. 120 

4940 ® 

V. 8. 

si. 8 . al. 

1412 

52.80® 

731000 

50 ai. 

d. 

2810® 

918100O 

50 al. 










21 1 . 510 ® 

V. 8* 



20**® 

8. 

1. al. 


33 



2227 

0.007610® 

i 

i- 

1 8 . HNO 3 ; i. al. 


M agnosia alba 1186 
Magnesia usta 1207 
Magnesia white 1186 or 1207 


Magnesite 1186 
Magnesium oalciu/n carbonate 


Magnesium calcium silicate 
Magnesium fluosiiicata 122 « 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

1199 

formate 

Mb(HCO,),-2H,0 

150.39 

col., rhb. 

1200 

hydroxide (brucite) 

Mg(OH )2 

58.34 

wh., trig., 1.5617 

1201 

hyposphosphite 

Mg(H 2 P 02 ) 2 - 6 H 20 

262.43 

wh., tet., eff. 

1202 

iodate 

Mg(I03)2*4H20 

446.20 

mn. 

1203 

iodide 

Mgiz 

278 14 

wh., delq. 

1204 

nitrate 

MgrN 03 ) 2*6 HzO 

256.43 

col., delq., mn. 

1205 

nitride 

MgaNz 

100.98 

gn.-yel., amor. 

1206 

oxalate 

MgC204*2H20 

148.37 

wh. pd. 

1207 

oxide (magnesia; 

MgO 

40.32 

col., cb., 1.7364 

1208 

periclase) 

perchlorate 

Mg(CI04)2* 

223.23 

wh., delq. 

1209 

perchlorate 

Mg(Cl 04 ) 2 * 6 H 20 

331 . 33 

wh., hyg. 

1210 

permanganate 

Mg(M 1104 ) 2*6 H 2 O 

370.30 

purple, delq. nd. 

1211 

phosphate, dibasic 

MgHP04*3H20 

174.35 

wh., rhb., 1.5196 

1212 

(newberyite) 
phosphate, dibasic 

MgHP04-7H20 

246.42 

wh., mn. 

1213 

phosphate, tribasic 

Mg3(P04)2*4H20 

334.97 

wh., mn. 

1214 

phosphate, tribasic 

Ma3(P04)2*8H20 

407.04 

mn. pr. 

1216 

(bobierite) 
phosphate, pyro- 

M02P2O7 

222 59 

col., mn., 1.604 

1216 

phosphate, pyro« 

Mg2P207*3H20 

276.64 

wh., amor. 

1217 

phosphite, ortho- 

MgHP03*3H20 

158.35 


1218 

potassium chloride 

MgCl 2 *KCI- 6 H 20 

277 . 89 

delq., rhb., 1.475 

1219 

(carnallite) 
potassium sulfate 

MgS 04 *K 2 S 04 * 6 H 20 

402.75 

mn., 1.4629 

1220 

(picromerite) 

selenate 

MgSe 04 - 6 H 20 

275.38 

col., mn., 1.4892 

1221 

silicate (talc) 

MgsSUOii'HzO 

379.34 

wh., mn. or rhb., 1.689 

1222 

silicide 

Mg 2 Si 

76.73 

slate blue, cb. 

1223 

silicide 

MgsSis 

205.87 


1224 

silicofluoride 

MgSiF 6 - 6 H 20 

274.51 

col., trig., 1.3439 

1225 

sodium chloride 

MgCIz’NaCI-HzO 

171.70 

col. 

1226 

stearate 

Mg(Ci7H35C02)2 

591.26 

wh 

1227 

sulfate 

MgS04 

120 39 

col. 

1228 

sulfate (epsom salt; 

MgS04*7H20* 

246.50 

col., rhb., 1.4554 

1229 

epsomite) 

sulfide 

MgS 

56.39 

pa. red, cb., 2.266 

1230 

sulfite 

MgS03'6H20 

212 48 

wh., trig. pd. 

1231 

tartrate 

MgC4H40s*5H20 

262.48 

mn. 

1232 

thiosulfate 

MgS203-6H20 

244.55 

wh., rhb. pr. 

r 1233 

Manganese 

Mn 

54.94 

gray-pink met., cb. 

1234 

acetate 

Mn(C 2 14302)2 

173.03 

1235 

acetate 

Mn(C2H302)2*4H20* 

245.10 

pa. pink, mn. 

1236 

ammonium arsenate 

MnNH4As04*6H20 

319.99 

red pd. 

1237 

ammonium phosphate 

MnNH4P04-H20 

185.97 

wh. cr. 

1238 

ammonium sulfate 

MnS04-(NH4)2S04* 

391.25 

pa. red, mn. 

1239 

arsenate, acid 

6 H 2 O 

MnHAs04*H20 

212.87 


1240 

benzoate 

Mn(C7H502)2*3H20 

351.22 

flat pr. 


* Usual commercial form. Magnesium phosphate, Magnesium phosphite, hypo- 

tertiary 1213 1201 
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No. 

Specific 

Gravity 

Melting 
Point “C. 

Boiling 
Point “C. 

Solubility in 100 Parta | 

Cold Water 

Hot Water 

Other Reagents 

1199 




140®(anh.) 

241000 

i. al., et. 




(anh.) 


1200 

2.4 

d. 


O.OOO 918 ® 


8 . NH 4 8 alt 8 , dil. a. 

1201 

1.5913® 

d. 100 


2025® 


si. 8. al.;d. HNO3 

1202 

3.313.50 

- 4 H 2 O, 210 

d. 

8.80® 

29.91000 


1203 

4.2525® 

d. 


120.80® 

173.240® 

8 . al., et., NH 3 

1204 

1.64 

95 

-5H2O,330® 

22300 

CD 

8 . al. 

1205 


d. 


i. 

d. 

8 . a. ; i« al. 

1206 


d. 


0.0716® 

0.08100® 

8 . a., atk. oxalates 

1207 

3.65 

2800 

3600 

0.00062 


s. a., NH 4 salts; i. al. 

1208 

2.6025® 

d. 


99.625® 

V. s. 

2425® al., 51.825® m. al.. 







0.29 let. 

1209 

1.970^;^® 

147 

- 6 H 2 O, 250 

8. 


s. al. , 

1210 


d. 


V. 8. 

d. 

8 . ac.. m. al. 

1211 

2.10 



0.025 


s. a. 

1212 




- 3 H 2 O, 100 

forms 

0.31 

0.20 

8 . a., i^ al. 




MQ 2 P 2 O 7 




1213 

1.64i5f 



0.02 


8 . a.; i. NH 3 , NH 4 salts 

1214 

2.41 

- 5 H 20 , 

- 8 H 2 O, 

i. 


8 . HNO 3 . NH 4 citrate 



120® 

400° 




1215 

2.59822® 

1383 


i. 

i. 

8 . a.; i. alk. 

1216 

2.56 

- 3 H 2 O, 100 


i. 

si. 8 . 

8 . a.; i. al. 

1217 




0.25 


8 . a. 

1218 

1.60J^JA® 

265 


64.515® d. 

d. 

d. al. 

1219 

2.15 

d. 72 


19.260® 

81.775® 


1220 

1.928 



s. 

8. 


1221 

2 . 6 - 2.8 



1 . 

i. 

i. a. 

1222 

2 

1102 


d. 


d. HCI 

1223 


1102 


i. 

d. 

d. a.. NH 4 CI 

1224 

i. 788 J-J 

d. 


64.817 50 

8. 

d. HF 

1225 




8 . 

8. 


1226 


88.5 


0.00315° 

0.00850° 

O.O 2250 abs. al.; 0.00325® 







et.; d. a. 

1227 

2.66 

1185 


26.9«® 

1 68 . 3100 ® 

s. al. 

1228 

1.68 

70 d. 


72.40® 

1 17850® 

s. al. 

1229 

2.80 

d. 


d. 


8 . a. ; 

1230 


- 6 H 2 O, 200 

d. 

1.25 

0.833 

i.ai.. NH 3 

1231 

1.67 

d. 


0.815° 

1 .4800 


1232 

1.81824® 

-3H2O, 100: 

d. 

V. s. 

V. 8. 

8 . al. 

1233 

7.3200 

1244 

2040 

d. 


8 . dil. a. 

1234 




8 . 

8. 


1235 

1.589 



8 . 

64.550® 

8 . al.. m. al. 

1236 


d. 


i. 


8 . a. ; 1 . al. 

1237 




0.0031 

0.005 

i. al.. NH 4 salts 

1238 

1.831 



51 . 325 ® 

V. 8. 

1239 


-H 2 O, 140 


0.013 

d. 

8. a. 

1240 




6 . 551 5® 


8. al. 









Magnetic oxide of iron 835 Malachite 728 Manganese black 1269 

Magnetite 835 Manganese alum 47 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

1241 

Manganese 

boride 

MnBa 

76.58 

gray-vl. 

1242 

bromide 

MnBra 

214.77 

rose-red, delq. 

1243 

bromide 

MnBr2*4H20 

286.84 

red, delq., mn. 

1244 

bromoplatinate 

MnPtBr6*12H20 

945.72 

trig. 

1246 

carbide 

MnaC 

176.83 

tet. 

1246 

carbonate (rhodocrosite) 

MnCOj 

114.95 

rose, trig., 1.817 

1247 

chloride (scacchite) 

MnCl2 

125.85 

rose, delq., ob. 

1248 

chloride 

MnCl2*4H20* 

197.92 

rose red, delq., mn. 

1249 

chloride, per- 

MnCU 

196.77 

1.575 

gn. 

1260 

chloroplatinate 

MnPtCl6*6H20 

570.87 

trig. 

1261 

dithionate 

M nS206*6H20 

323.17 

rose, tri. 

1262 

forrocyanide 

Mn2F0(CN)6-7H2O 

447.96 

gn.-wh. pd. 

1263 

fluoride (ous) 

MnFz 

92.94 

red pr. 

1264 

fluoride (ic) 

MnFa 

111.94 

cr. 

1255 

formate 

Mn(.HC02)2-2H20 

181 .01 

rhb. 

1256 

hydroxide (ous) 

Mn(OH )2 

88.96 

wh., trig. 

1257 

Cpyrochroite) 

hydroxide (ic) (manganite) 

MnaOa’HzO 

175.90 

brn., rhb., 2.24 

1258 

hypophosphite 

IVn(H2P02)2-H20 

202 94 

rose red, mn. 

1259 

iodide 

Mnl2 

308.76 

wh., pink, or brn. 

1260 

iodide 

Mnl2‘4H20 

380 82 

rose red, mn. 

1261 

iodopiatinate 

MnPtI«-9H20 

1173 63 

trig. 

1262 

lactate 

Mn(C3H503)2-3H20 

287 13 

pa. red, mn. 

1263 

nitrate 

Mn(N 03 ) 2 * 6 H 20 

287.05 

rose red, mn. 

1264 

oxalate 

MnC 204 

142 96 


1265 

oxalate 

MnC 204 * 2 HH 20 

188 00 

wh. 

1266 

oxide (ous) (.manganosite) 

MnO 

70.94 

gray-gn., cb., 2.16 

1267 

oxide (ous-ic) 

j IVin 304 

228.82 

brn.-bk., tet., 2.46 

1268 

(hausmannite) 
oxide (ic) 

Mn203 ! 

157.88 

brn.-bk., cb. 

1269 

oxide, di- (pyroiusite; 

Mn02* 1 

86.94 

bK., rhb. 

1270 

polianite) 
oxide, tri- 

MnOj 

102.94 

red, delq. 

1271 

oxide, hepta- 

Mn207 

221.88 

red oil 

1272 

perchiorate 

M n(CI04)2’8H20 

397.98 


1273 

phosphate (ous), monobasic 

Mn(H2P04)2-2H20 

284 95 

i pr. 

1274 

phosphate (ous), dibasic 

MnHP04*3H20 

204.97 

pink, rhb., 1.656 

1275 

phosphate (ous), tribasic 

Mn3(P04)2-7H20 

480.88 

red, amor. 

1276 

phosphate (ic), tribasic 

MnP04*H20 

167.93 

1 gray cr. pd. 

1277 

phosphate, pyro- 

Mn2P207 

283.83 

brn.-pink, mn., 1.704 

1278 

phosphate, pyro- 

Mn2P207*3H20 

337.88 

wh., amor. pd. 

1279 

phosphide 

MnP 

85.92 

gray 

1280 

phosphite 

MnHP03-H20 

152.94 

red-wh. 

1281 

selenate 

MnSe04'2H20 

233.93 

rhb. 

1282 

selenide 

MnSe 

133.90 

gray, cb. 

1283 

silicate (hermannite; 

MnSiOs 

131.03 

pink, tri., 1.700 

1284 

rhodonite) 

silicide 

MnSi 

83.03 

tetrahedral 

1285 

siiicide, di* 

MnSIz 

111.12 

gray, oct. 


* U«u|it DOmmerciRl form. 


Manganese dioxide 1269 
Manganese fiuoeilicate 1287 


Manganese green 258 
Manganese peroxide 1269 
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Q 

Specific 

Gravity 

Meltina 
Point “C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Cold Water 

Hot Water 

Other Reagents 

1241 

6.9 



d. 

■■ll 

8. a. 

1242 

4.39^* 

d. 


127 . 30 ® 

228100® 

i. NHs 

1243 


64.3 d. 


296.70® 

98570® 

8. al. 

1244 

2.759^® 






1245 

6.8917® 



d. 


s. a. 

1246 

3.125 

d 


0.00652S® 


8. aq. CQ 2 , dil. a. i. 






NH 3 , ah' 

1247 

2.977^° 

650 

1190 

63.40® 

123.8106® 

8 . al.; i. et., NHs 

1248 

2.01 

58.0 

-H20,106; 

1510® 

00 

8 . al.; i. tt. 




-4H20,200 




1249 





8. 

8. 

8. ai., et. 

1250 

2.692 

d. 





1251 

1.757^*^° 



8 . 



1252 



1 . 


8 . HCi; i^ NH 4 salts 

1253 

3.98 

856 


1 . 220 ® 

0 . 51 00 ® 

8 . a.; si. iw NH 3 ; i. al., et. 

1254 

3.54 

d. 


d. 


s. a. ' 

1255 

1.953 

d. 


8. 

8. 


1256 

3.258H® 

d. 


0 . 00220 ® 

i. 

8 . a., NHk salts; i. alk. 

1257 

3.258 

d. 


i. 

i. 

8. h. H 2 SO 4 

1258 


-H 2 O, 150 

d. 

15.225® 



1259 

5.01 

d. 80 


V. 8. 



1260 


d. 


V. 8. 


mjppiiipi 

1261 

3.604^4*^° 

d. 




1262 

d. 


1025® 


PiMIIIIIIIIIIIIIIIIH 

1263 

1.8221® 

25.8 

129.5 

4260® 

00 


1264 

2.4321-70 

d. 


V. si. 8. 

V. si. 8. 


1265 

2.45320® 

d. 150 

i 

0 . 0325 ® 

0.081 00® 

8. dil. a. 

1266 

5.18 

1650 

I 

i. 

i. 

s. a., NH 4 CI 

1267 

4.718 

1705 


i. 

i. 

s. HCI, H 2 S 04 

1268 

4.81 

~0, 1080 


i. 

i. 

8. a. ; i. act. 

1269 

5.026 

- 0 , >230 


i. 

i. 

8. HCI; i. HNO 3 , act. 

1270 


d. 


8. 

d. 


1271 

2.4 

<-20 

expl. 

V. 8. 

d. 

8. cone. H 2 SO 4 

1272 

1.99^® 






1273 



8. 


i. al. 

1274 


- 3 H 2 O, 200 

d. 

si. 8. 

d. 100 

8. a.; i. al. 

1275 




V. si. 8. 



1276 


-H 2 O, 300 

d. 









H,P04 

1277 

3.707^^" 

1196 


i. 


8. a. 

1278 



i. 









i. act. 

1279 

5.39^^° 

1190 


i. 

I. 

8 . HNO 3 ; i. HCI 

1280 


-HaO, 200 


8l. 8. 


8. aq. MnCi 2 , aq. MnS 04 

1281 

2.949^^® 


1 ® 

8. 

8 . 

1282 

5.591 s® 



i. 

d. 


1283 

3.48Y^“ 

1273 


i. 

i. 

I. HCI 

1284 

5.901*0 

1280 


i. 

I. 

8. HF; V. al. s. a. 

1286 

5.241*0 



i. 

i. 

8. alk., HF; i. a. 


phosphite, hypo- Manoanese potassium sulfate 











physical constants of 



eommercial form. 
Maitoitneae sulfocyanate 1299 
Manoaneae auifocyanide 1299 
Manpanesa white 1246 


Mn 2 Si 

MnSiF 6 * 6 H 20 

MnS04 

MnS04*H20 

MnS04‘2H20 

MnS 04 - 3 H 20 

MnS 04 - 4 H 20 * 

MnS 04 * 5 H 20 

MnS04-6H20 

IVInS04*7H20 

M 02 ( 804)3 


MnS2 

Mn(CNS)2*3H20 

H4Mn(CN)6 

Ma 

Hg(C 2 H 302)2 

Hg 3 (As 04)2 

Hg(Br03)2-2H20 

HgBr2 

HgC03*2HoO 

Hg(CI 03)2 

HgCl2 

HgCr 04 

Hg(CN)2 

HgF2 

Hg(CNO)* 

Hg(OH)2 

Hg(I03)2 

Hglz 

Hgl2 

HgIBr 

HgICI 

Hg(N 03 ) 2 -MH ;.0 

Hg3N2 

HgC204 

HgO 

HgBr2*3HgO 


Manganite 1257 
Manganosite 1266 
Marcasite 1020 
Marahite 774 



Maacagnite 121 
Mas8icot(ite) 1079 
Matiockite 1084 
Meadow green 718 
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No. 

Specilio 

Gravity 

Melting 
Point **C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts 

Cold Water 

Hot Water 

Other Reagents 

1286 

6.201 50 

1316 


i. 

i. 

8. HCI, alk. 

1287 

•‘. 90417.50 

d. 


14018° 

V. s. 

8. al. 

1288 

3.235 

700 

d. 850 

530 ° 

73500 

8. al.; i. et. 

1289 

2.87 

stable 57 to 


98.47^8® 

79.771000 



117 





1290 

2.52615® 

stable 40 to 


85.2735° 

106.855° 



57 





1291 

2.35615® 

stable 30 to 


74.225® 

99.3157° 



40 





1292 

2.107 

stable 18 to 

- 4 H 2 O, 450 

13616° 

16950° 

i. al. 



30 





1293 

2.10315° 

stable 8 to 


1425° 

20035° 



18 





1294 


stable — 5 


2040° 

2470® 



to +8 





1295 

2.092 

stable —10 

- 7 H 2 O, 280 

1760® 

25118® 




to -6; 







19 d. 





1296 

3.24 

d. 160 


V. 8. 

d. 

8. HCI, dil. H2S04; i. 







cone. H 2 SO 4 , HNOj 

1297 

3.99>4.04 

1620 (vac.); 


0.0007 

i. 

8. dil. a; 1 . (NH 4 ) 2 S 



d. in air 





1298 

3.463 

d. 


i. 

i. 

d. HCI 

1299 


— SHzO, 160 


8 . 

V. 8. 

8. al. 

1300 


d. 


i. 


sl. 8 . al. ; i. et. 

1301 

11.5 

2300 (?) 





1302 

3.270 

d. 


2510® 

IOOIOOO 

s. al. sl. d. 

1303 


d. red heat 



V. Sl. 8. 

s. HCI, HNO) 

1304 


d. 130 


0.154 

1.56 

s. HNO 3 , Hg(N 03 ) 2 ; 







d. HCI 

1305 

6.053 

237 

322 

0.5200 

251 OOO 

25.20° al.; v, si. s. et. 

1306 




i. 


8. aq. CO 2 , NH 4 CI 

1307 

4.998 

d. 


25 


1308 

5.44 

277 

304 

3.60® 

61 .31 00 ° 

3325 ° 99% al.;33 et. 

1309 


d. 


si. s. 

d. 

8 . NH 4 CI; i. act.; d. a. 

1310 

4.00 



9.313.50 

531 ooo 

1020 ° al.; 8. NHj; i. bz. 

1311 

8.9515° 

645 d. 


d. 


8 . HF, dil. HNO 3 

1312 

4.42 

expl. 


si. 8 . 


8 . NH 4 OH, at. 

1313 


-H 2 O, 175 


i. 

i. 

8 . a. 

1314 



i. 


s. HCI, NH 4 Ci; I. HNO 3 

1315 

6.283 

tr. 127; 259 

354 

0.00625O 


1.825°abs.al.;s. Na 2 S 203 







alk. salts 

1316 

6.271 

259 

354 

i. 



1317 


229 

360 



8 . al., et. 

1318 


153 

315 

f. 

sl. 8 . 

8. al.; sl. e. dil. HCI 

1319 

4.3 

79 

d. 

V. 8. 

d. 

8 . HNOs, NH 3 , act.;i.al. 

1320 


expl. 


d. 


8 . NH 4 OH, NH 4 salts; 






d. a. 



d. 165 

expl. 

0 . 010720 ° 

V. sl. 8. 

8. HCIjSl. 6. HNO 3 


11.14 

630 


0.005225° 

0.041 1000 

8. a.; i. al. 

H 




i. 

sl. 8. 

L___ 

8 . al. 


Meat salt 87 Mercuric cesium bromide 558 Mercuric fluosMicate, basic 

Melanterite 865 Mercuric cesium chloride 559 1331 

Mendipite 1085 Meruric chiorolodide, 1318 Mercuric oxycarbonate 1308 

Mercuric bromoiodide 1317 Mercuric oxysulfate 1333 
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PHYSICAL CONSTANTS OF 


Formula 


Formula 

Weight 


Color Crystalline Form 
and Refractive Index 


Memiric 

oxychloride (klelnite) 
oxycyanide 
oxyfluoride 
oxyiodide 
phosphate 
potassium iodide 
seienide (tiemannite) 
silicofluoride, basic 
sulfate 

sulfate, basic (turpeth) 
sulfide (cinnabar) 


thiocyanate 
Mercurous acetate 
arsenate 
arsenate, acid 
bromate 
bromide 
carbonate 
chlorate 

chloride (calomel) 


HgCl2-3HgO 

Hg(CN) 2 -HgO 

HgFz-HgO-HzO 

Hgl2‘3HgO 

Hg3(P04)2 

2Hgl2-2KI*3H20 

HgSe 

HgSiF6-Hg0-3H20 
HgS04 
HaS 04 - 2 Hg 0 
HgS (a) 

HgS 

Hg(CNS )2 

HgC2H302 

Hg3A804 

Hg2HA804 

HgBrOs 

HgBr 

HgzCO) 

HgCIO} 

HgCI 


921.35 
469.26 
473.24 

1104.28 

791.78 

1294.93 

279.67 

613.36 
296-68 
729.90 

232.68 
232.68 
316 78 
259.66 
740.74 
541.14 

328.53 

280.53 
461.23 

284.07 

236.07 


yel., hex. 

wh. nd. 

yei. cr. 

yel.-brn. 

yel.-wh. 

yei., delq. 

gray, cb. pi. 

yei. nd. 

wh., rhb. 

yei., tet. 

red, hex., 2.854 

bk., amor. 

col. 

wh. sc. 

or., rhb. 

yei. -red 

yei.-wh. 

wh., tet. 

yei. pd. 

wh., rhb. 

wh., tet., 1.9733 


chromate 

fluoride 


Hg2Cr04 

HgF 


red, rhb. 
yei., cb.(?) 


HgHCOx 

HglOs 

Hgl 


shiny sc. 
yellowish 
yei., tet. 


nitrate 
nitride, trl- 


HgN 03 *H 20 

HgN, 

HgNOz 

Hg2C204 

HoaO 


wh., mn. 
wh. cr. 
yei. 


phosphate 


Hg,P04 


silicofluoride 

sulfate 


Hg2SiF4*2H20 

Hg 2 S 04 

HgjS 

HgCNS 

Hg 


pr. 

wh., mn. 

bk. 

wh. 

silv. Iq. or trig. 


Hg2NCI*NH4Ci 


H02NCI*3NH4Ci 


1 Sss also special tables. 
Morouric sulfooyanate 1336 
Morcurio sulfocyanJde 1336 
MorouriHJS fluosiiioate 1366 

M oreufous sulfocyanate 1359 
trourous suifocyanide 1359 


Mercury bichloride 1308 
Mercury chloride, mild, 1344 
Mercury red precipitate 1322 
Metabisulfite 2088 
.Metaphosphoric acid 1549 
Metastannio acid 2173 


Metavanadic acio 2469 
Metavariscite 26 
Metso 2138 
Microcline 29.1 
Microcosmlc salt 2011 
Mild alkali 2042 
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No. 

Specific 

Gravity 

Meltina 

Boiling 
Point *C. 

j Solubility in 100 Parts | 

Point ®C. 

Ck>ld Water 

Hot Water 

Other Reagents 

1324 

1325 

1326 

1327 

1328 

1329 

1330 

1331 

1332 

1333 

1334 

1335 

1336 

1337 

1338 

1339 

1340 

1341 

1342 

1343 

1344 

7.93 

d. 260 


1. 

d. 

8 . HCI 

4.437i»‘» 

expl. 
d. 100 


1.3 

8 . 


d. 


8 . dil. HNO) 

8. HI 



d. 



d. 


i. 

8 l. 8 . 

8 . a., NH 4 CI;i. al. 

8 . al., 8 t., KI 

4.289*5 



d. 

7.1-8.6 

BUbi. 


i. 


8 . aq. reg.; I. HCI 

8 . a. 


d. 


6.47 

d. 


d. 


8 . a.; 1 * al., act., NH 3 

8 . a. ; i» ai. 

6.44 



0. 005 

1. 

0. 1671000 

1. 

8.10 

8 ubl. 580 


8 . KzS.aq. reg.; I. HNO 3 

8 . aq. reg.; 1. HNOj 

s. N Hj; N H 4 salts; si. 8 . al. 
8 . H 2 Sb 4 , HNO 3 ; i. ai. 

8 . HNdj ; i. ac. 

8 . HN(ii;l. ac., NH 4 OH 

8 l. 8 . HNO 3 

8 . a. ; i« al., act. 

7.67 

Bubl. 446 


0 . 000 ..01 

i. ^ 

d. 


0.07*5® 

si. 8 . 


d. 


0. 75^5® 

1. 

d. 


d. 




d. 


i. 



d. 


d. 


7.307 

Bubl. 345 


7X10-9 

i. 

1 . 

d. 130 


d. 

8. NH 4 CI ' 
s. al., ac. 

6.409 

expl. 250 


8. 

d. 

7.150 

subt. 400- 

0.000140® 

0.00075*® 

8 . aq. reg., HgCNOsIz; 

8 l. 8 . HNO 3 , HCI; 1 . 


500 







al., et. 

1345 

1346 


d. 


V. 8 l. 8. 

si. 8 . 

8. HNOs, KCN; I. act. 



8.73 

570 


forms 


Hg*0 



1347 

1348 

1349 


d. 


0.41 70 

d. 

i. ai. 


volt. 250 


V, el. 8. 

V. si. 8 . 

8. dil. HCI; i. 0 . HNO 3 

8. KI; I. al. 

7.70 

290 d. 

subl. 140; 

2X10-* 

V. si. 8. 




310 d. 




1350 

4.785* 9® 

70 

expl. 

V. 8. 

d. 

8. HNO 3 ; I. al., et. 

1351 


expl. 245 
d. 100 


0.025 



1352 

7.33*^** 


d. 



1353 


I. 

i. 

si. r. HNO 3 

8 . h. ao.;i. alk., dil. HCI, 

1354 

9.8 

d. 100 


i. 

0.0007 



NHs 

1355 


d. 


I. 

d. 

8 . HNO 3 , HgNOs; i. 
H 3 PO 4 






1356 




si. 8 . 


i. HCI 

1357 

7.56 

d. 


0. 06515*5® 

1. 

0.0921 ooo 

8 . H 2 SO 4 , HNO 3 
l.a.,(NH4)2S 

8 . HCI, KCNS, Hg(N03)2 
8 . HNO 3 ; i. HCI 

1358 

d. 0 


1359 


d. 




1360 

13.546*0® 

-38.87 

356.73 

I. 

i. 

1361 







1362 

6.70 



0. 14 

1, 

d. 

8 . a.; i. al. 

1363 

300 


d. 

8 . a., KX 






Mild ilme 427 
Miilerito 1463 
Minasragrite 2497 
Mineral butter 143 
Mineral iKoen 724 or 727 
Mineral orange 1081 


Mineral red 1081 
Mineral white 284 
Minium 1081 
Mirabiiite 2149 
Misenite 1649 
Mitia green 716 


Mohr's salt 839 
Moisaanite 1933 
Molybdenite 1387 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

1364 

Molybdenum 

Mo 

95.95 

gray, cb. 

1365 

bromide, di- 

MoBrz 

255.78 

yel.-red 

1366 

bromide, tri- 

MoBrs 

335.70 

bk.-gn. nd. 

1367 

bromide, tetra- 

MoBr4 

415.61 

bk., delq. nd. 

1368 

bromohydroxida 

M03Br4(OH)2 

641.53 

red pd. 

1369 

carbide 

MoC 

107.96 

gray pr. 

1370 

chloride, di- 

M 0 CI 2 

166.85 

yel., amor. 

1371 

chloride, tri- 

MoCts 

202.32 

dark red pd. 

1372 

chloride, tetra- 

M 0 CI 4 

237.78 

brn., delq. 

1373 

chloride, penta- 

MoCIs 

273.24 

bk. cr. 

1374 

chlorohydroxide 

Mo3Cl4(OH)2-2H20 

499.71 

yel., amor. 

1375 

fluoride, hexa- 

MoFe 

209.95 

wh. cr. 

1376 

oxide, sesqui- 

MozOj 

239.90 

bk. 

1377 

oxide, di- 

M 0 O 2 

127.95 

blue-bk., tet. 

1378 

oxide, tri- (molybdite) 

M 0 O 3 

143.95 

coL, rhb. 

1379 

oxybromide 

MoOzBrz 

287.78 

yel., delq. 

1380 

oxychloride 

M 0 OCI 4 

253.78 

gn., delq. 

1381 

oxychloride 

M 0 O 2 CI 2 

198.86 

yel.-wh. 

1382 

oxychloride 

M 0 OCI 3 

218.32 

gn. 

1383 1 

oxychloride 

MozOsCis 

417.19 

dark brn., delq. 

1384 

oxyfluoride 

M 0 OF 4 

187.95 

blue-wh. 

1385 

phosphate, meta- 

Mo(P05)3 

332.88 


1386 

phosphide 

M 02 P 2 

253.85 

gray cr. 

1387 

sulfide, di- (molybdenite) 

MoSz 

160.08 

bk., hex., 4.7 

1388 

sulfide, tri- 

M 0 S 3 

192.15 

red-brn. 

1389 

sulfide, tetra- 

M 0 S 4 

224.21 

brn. pd. 

1390 

Molybdic aciil 

H 2 M 0 O 4 

161 .97 

yel.-wh., hex* 

1391 

Molybdie aeld 

H2Mo04-H20 

179.98 

yel., mn. 

1392 

Neodymium 

Nd 

144.27 

yellowish, hex. 

1393 

bromate 

Nd2(Br03)e-18H20 

1380.32 

red, hex. 

1394 

carbide 

NdCz 

168.29 

yel., hex. 

1395 

chloride 

NdCIs 

250.64 

vl. pr. 

1396 

chloride 

NdCl3’6H20 

358.74 

red, rhb. 

1397 

molybdate 

Nd2(Mo04)3 

768 39 

tet. 

1398 

oxide 

NdzOs 

336.54 

blue, hex 

1399 

sulfate 

Nd2(S04)3*8H20 

720.87 

mn., 1.5505 

1400 

sulfide 

NdzSs 

384.74 

olive gn. 

1401 

Neon 

Ne 

20.18 

col. gae, cb. 


Mo^bdanum hydroxybromide 

Motybdanum hydroxychloride 
1374 

Molybdfo (ao{d) anhydride 1378 


Molybdite 1378 
Molysite 813 
Monazite 533 

Monoammonium phosphate 111 


Monobasic cadmium 
phosphate 396 
Monocalcium phosphate 462 
Monopotassium phosphate 1 734 
Monosodium phosphate 2119 





inorganic compounds 
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__ 

Specific 

Melting 

Boiling 

Solubility in 100 Parts | 

No. 

Gravity 

Point ®C. 

Point “C. 

Cold Water 

Hot Water 

Other Reagents 

1364 

9.01 

2620 =b10 

4825 

i. 

i. 

s. h. cone. HaSO^; i. 







HCI, HF, NH 3 , dil. 
H 2 SO., Hg 

1365 

1366 

1367 

1368 

1369 

1370 


infusible 


i. 

1 . 

8 . alk. ; i. a., aq. reg. 
i. a. ; d. alk. 


d. 


i. 

i. 


d. 


V. 9. 


d. alk. 






s. alk. 

8.4820® 

2570 


i. 

i. 

s. HNQ 3 , HF, h. H 2 SO 4 

8 . HCI,H 2 S 04 , NH 4 OH, 
al., et. 

3.71 4^*^" 

d. 


i. 

i. 





1371 

3.578^® 

d. 


i. 

d. 

8 . HNOs* H 2 S 04 ;v. 81 . 8 . 











at., et. 

1372 


volt. 

d. 

8 . 

d. 

8. HNO 33 H 2 SO 4 ; Sl. 8 . 
al., et. 




1373 

1374 

1375 

2.928*/° 

194 

268 

8. 

i. 

d. 

s. HNp 3 . H 2 SO 4 ; abs. 

al., el. 

8. a. ; i., al. 


17 

35 

si. s. d. 

d. 

d. NHs.ga8 
i. a., alk. 

sl. s. HiS 04 , KHC 4 H 4 O 6 ; 
i. alk., HCI 

1376 

1377 


i. 

i. 

i. 

6.44 








1378 

4.5019 5® 

795 

subl. 

0 . 1071 ®® 

2.10679® 

8. a., NH 4 OH 

1379 


subl. 


8. 



1380 

1381 

1382 

1383 

1384 


<100 

subl. 

subl. <100 

s. 

d. 



8. 


8. al., et. 


subl. <100 
subl. 


d. 




8. 

s. 


3.001 

98 

180 

8 . 



s. ai. 

1385 

3.280® 

6.17 






1386 

d. 


i. 


s. h. HNO 3 
s. H 2 SO 4 , aq. reg. 
s. alk. sulfides 

1387 

4.8014® 

1185 



j 

1388 

d. 


Sl. 8. 

1 . 

8. 

1389 


d. 


i. 

8 . alk. sulfides; i. NHs 

8 . NH 4 OH, H 2 SO 4 ; 
i/NH, 

1390 


d. 115 


V. sl. s. 

sl. s. 



1391 

3.12415® 

-H 2 O. 70 

- 2 H 2 O, 200 

0 . 1331 ®® 

2 . 1370 ® 

s. a., NH 4 OH, NH 4 , salts 

1392 

7.00720° 

1024 

3085 

d. 



1393 

66.7 

-I 8 H 2 O, 

150 

146*5® 






1394 

5.15 

d. 


d. 


8 . H 2 SO 4 , dil. a.; i. cone. 
HNO 3 





1395 

4.134^° 

784 


96.713® 

140.41000 

s. al.; i. et., chi. 

1396 

2.282J^J-i° 

1 124 

- 5 H 2 O, 

105;-6H20, 

160 

24613® 

511.61000 

8. al. 

1397 

6.14H° 

7.24 

1176 


0. 0019*®® 

1. 

0. 00 3750 

1. 


1398 

1900=h 


8. HCI 

1399 

2.850 


160® 

i. 

1 .51000 

SS9 

5.17911® 

d. 


d. 

8. dil. a. 

8. Iq. (> 2 , al., act., bz. 

1401 

Iq. 

1 .204“24S 90 

-248.67 

-246.08 

2.60®co 

1.145®cc 



0.674(A) 







Montroydrite 1322 
Mordant salt 3 
Morenosite 1462 
Mosaic gold 2188 
Moss green 718 


Mountain green 727 
Muriate cf. chloride 
Muriatic acid 946 
Muscovite 28 
Nantokite 768 


Natron 2042 
Naumannite 1994 
Needle (of) antimony 158 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Fcvmula 

Weight 

Color, Crystailine Fcnrm 
and Refractive Index 

1402 

Noptunium*^* 

Np237 

237 

silv. met., rhb. 

1403 

NIckol 

Ni 

58.71 

eilv. met., cb. 

1404 

acetate 

NKCzHjOj), 

176.80 

gn. pr. 

1404.1 

acetate 

NKC2H30,)i-4Hz0 

248.87 

gn. 

1406 

ammonium chloride 

NiCl2-NH4CI-6H20 

291.22 

gn., delq., mn. 

1406 

ammonium sulfate 

NiS04-(NH4)2S0.* 

6 H 2 O 

395.02 

btue-gn., mn., 1.5007 

1407 

antimonide 

NiSb 

180.47 

hex. 

1408 

arsenate (xanthiosite) 

Ni3(A804)2 

453.95 

yel., amor. 

1409 

arsenide (nicollite) 

NiAs 

133.62 

hex. 

1410 

arsenide 

NisAsa 

325.95 

met., tet. 

1411 

boride 

NiB 

69.53 

bright pr. 

1412 

bromate 

NiCBrOak-CHaO 

422 64 

gn., cb. 

1413 

bromide 

NiBra 

218.54 

yel., delq. 

1414 

bromide 

NiBra-SHaO 

272.59 

gn., delq. 

1416 

bromide, ammonia 

NiBra-GNHa 

320.73 

vl. pd. 

1416 

bromoplatinate 

NiPtBre'SHaO 

841.39 

trig. 

1417 

carbonate 

NiCOj 

118.72 

It. gn., rhb. 

1418 

carbonate, basic 

2NiC03-3Ni(OH)2- 

4 H 2 O 

587.68 

It. gn. 

1419 

carbonyl 

NiCCO)4 

170.75 

Iq. 

1420 

chlorate 

Ni(CI 03 )a* 6 Ha 0 

333.72 

gn. cr. 

1421 

chloride 

NiCIa 

129.62 

yel., delq. 

1422 

chloride 

NiCla'CHaO* 

237.72 

gn., delq., mn., 1.57=fc 

1423 

chloride, ammonia 

NiCla‘6NH3 

231.82 


1424 

chloropaliadate 

NiPdCU*6HaO 

485.95 

hex. 

1426 

chioroplatinate 

NiRCl6-6HaO 

574.64 

trig. 

1426 

cyanide 

Ni(CN)a*4H20 

182.81 

gn. pi. 

1427 

dimethylglyoxlme 

NiC8Hl404N4 

288 94 

scarlet red or. 

1428 

dithionate 

NiSaO«*6HaO 

326.94 

gn., tri. 

1429 

ferrocyanide 

NiaFe(CN)6*llH20 

527.56 

gn.«wh. 

1430 

fluoride 

NiFa 

96.71 

gn. 

1431 

fluoride, acid 

NiFa-SHF-GHaO 

304.85 

blue-gn., trig. 

1432 

formate 

Ni(HCOa) 2 * 2 HaO 

184.78 

gn. cr. 

1433 

hydroxide (ic) 

NKOH)j 

109.73 

bk. 

1434 

hydroxide (ous) 

NiCOHla-VsHaO 

97.23 

It. gn. 

1435 

hypophosphite 

Ni(HaP0a)a-6H20 

296.79 

gn., cb. 

1436 

iodate 

NitlOs)* 

4u8 53 

yel. nd. 

1437 

iodate 

Ni(I03)a-4H20 

480 59 

hex. 

1438 

iodide 

Nila 

312.53 

bk., delq. 

1439 

iodide, ammonia 

Nila-6NH3 

414.72 

1440 

nitrate 

NifNOs)a*6HaO 

290.82 

gn., mn. 

1441 

nitrate, ammonia 

Ni(N 03 )a* 4 NH 3 - 2 Ha 0 

286.89 

1442 

oxalate 

NiC204 

146 73 


1443 

oxide, mono* (bunsenite) 

NiO 

74.71 

gn.-bk., cb., 2.37 

1444 

oxide, sesqui- 

NIaOa 

165.42 

bk. 

1446 

oxide (oua*ic) 

Ni304 

240.13 

gray 

1446 

oxide (ou8-ic) 

NI304-2H20 

276.16 

1447 

oxy iodide 

Nil2*9Ni0-15H20 

1255.16 


1448 

perchlorate 

NI(CI04)a*5H20 

347.70 

blue-gn., hex. 

1449 

perchlorate 

Ni(CI 04 )a- 6 Ha 0 

365.72 

blue-gn., hex., 1.65ds 


Usual ^ommeroiai form. Nowberyite 1211 Nickel black 1444 

lSSaMt7?ier KfcOTa 1431 

^ M«1tirf0 point*: NpFi, 56®; NpCIj, 802®; NpCi 4 , 538®; NpBr 4 , 467®; Npla, 767®. 




inorgamg compounds 
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Specitio Melting 15oiimg i 

No. I Gravity I Point ®C. Point *G. I Cold Water I Hot Water 



Solubility in 100 Parts 


8 .dil. HN 03 ; 8 l. 8 . H 2 SO 4 , 
HCI; i. NHj 
L al. 

8 . al. 

V. 8l.8.(NH4)2S04 


8. aq. rpg. 



a. HNO3, aq. reg. 
8. NH4pH 
8. al., ait., NH4OH 
8. ai., 0., NH4OH 
i. c. NH4OH 


8. a., Nld 4 salts 

8. aq. rag., HNO3, al., at 

8 . NH 4 OH, al.; i. NHa 
V. 8. al. 

8. NH40H;i.al. 


8. KCN; i. dll. KCI 
8. abs. al., a.; i. ac., 
NH4OH 

8. KCN, NH40H;i. HCI 
i. a., al., NH], at. 

8. dll. a.;d. NH 4 OH 

8. a., NH4OH, NH4CI 

9. a., NH40H;i. alk. 


s. al. 

8. NH4OH 

8. NH4OH; i. abs. al. 
i. al. 

8. a., NH46H 
8. HCI, NH4OH 
8. a. 

8. a. 

8. HNOs; i. NH4OH 
8. al.;i. chi. 


chloride, hexammina 
Nickel fluosiiicate 1469 


Nickel iodide, hexammine 1439 
Nickel nitrate, tetrammine1441 












PHYSICAL CONSTAOTS OF 


2IIU 


No. 

Name 

Formula. 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 






1450 

phosphate 

Nb(PO«)2-7HiO 

492.19 

on. 

1451 

phosphate, pyro- 

Ni2P207-6H20 

399.47 

on. 

1452 

phosphide 

NijP* 

238.08 

oray-wh. 

1453 

phosphide 

Ni 2 P 

148.40 

oray cr. 

1454 

potassium cyanide 

Ni(CN)2-2KCN-H20 

259.00 

red-yel., mn. 

1465 

potassium sulfate 

NiK2(S04)2*6H20 

437.14 

on., mn. 

1456 

selenate 

NiSe 04 - 6 H 20 

309.77 

on., tet., or mn. 1.5393 

1467 

selenide 

NiSe 

137.67 

silv. wh., cb. 

1458 

silicide 

NizSi 

145.51 


1459 

silicofiuoride 

NiSiFs-OHaO 

308.90 

on., trio., 1.391 

1460 

sulfate 

NISO4 

154.78 

yel., cb. 

1461 

sulfate 

NiS 04 * 6 H 20 * 

262.87 

on. mn. or blue, tet.. 





1.5109 

1462 

sulfate (morenosite) 

NIS04-7H20 

280.89 

on., rhb., 1.4893 

1463 

sulfide, mono- (beyrichite. 

NiS 

90.78 

bk., trio.; yel., hex. 


millerite) 




1464 

sulfide (ous-ic) (poly- 

Ni3S4 

304.39 

Oray-bk., cb. 


dymite) 




1465 

sulfide, sub- 

N 12 S 

149 49 

yei. cr. 

1466 

sulfite 

NiS 03 - 6 H 20 

246 87 

on., tet-'ahedral 

1467 





1468 

Nitric acid 

HNO3 

63.02 

col. Iq. 

1469 

Nitric acid 

HN 03 -H 20 

81.03 

col. Iq. 

1470 

Nitric acid 

HN03-3h20 

117.06 

col. iq. 

1471 

Nitro acid sulflte 

NO 2 HSO 3 

127 08 

col., rhb. 

1472 

Nitrogen 

Na 

28.02 

col. gas; hex. or cb. 

1473 

bromophosphide 

NPBrz 

204.82 

col., rhb. 

1474 

chloride 

NCI3 

120.38 

yel. oil 

1475 

chlorophosphide 

(NPCl2)3 

347.69 

rhb. 

1476 

iodide 

NI 3 

394.74 

bk. 

1477 

iodoazoimide 

NH 3 NI, 

411.77 

red, rhb. 

1478 

oxide, mono- (ous) 

N 2 O 

44.02 

col. oas 

1479 

oxide, di- (ic) 

NO or (N0)2 

30.01 

col. oas 




(60.02) 


1480 

oxide, tri- 

N 2 O 3 

76.02 

red-brn. oas or blue 





iq. or solid 

1481 

oxide, tetra- (per- or di-) i 

NO 2 or (N 02)2 

46.01 

yel. Iq., col. solid. 




(92.02) 

red-brn. oas 

1482 

oxide, penta- 

NiOs 

108.02 

wh., rhb. 

1483 

oxybromide 

NOBr 

109.92 

brn. Iq. 

1484 

oxychloride 

NOCI 

65.47 

red-yel. Iq. or oae 

1485 

oxyfluoride 

NOF 

49.01 

col. gas 

1486 

sulfide 

N 4 S 4 

184.30 

or.-red, mn. 

1487 

sulfide, psnta- 

N 2 S 5 

188.35 

red Iq. 


* Usual commercial form. NicoUte 1409 

Nickel phosphite, hypo- 1435 Nil alba 2560 
Nickel tetracarbonyl 1419 Niter 1714 


Niter cake 2030 
Niton 1810 
Nitratine 2097 












1 


specific 
No. Gravity 


Boiling 
Point °C. 




1.026 252.50 

0.808' 195 8° 

-209.96 

12.50°(D) 

190 

1.653 

expl. 93 

1.98 

114 


expl. 

3.5 

d. >20 

Iq. 1.226-890 

-90.83 

1 .530(A) 


Iq. 

1 .269 'SO 20 

-163.61 

1 .0367(A) 

1 . 4472 ° 

-103 

1 .448*00 

I -11.20 

1 .631®° 

40.7 

>1.0 

-55.5 

1.417-12° 

-64.5 

2.31(A) 




Solubility 

in 100 Parts 

Cold Water 

1 Hot Water 

1 Other Reagents 


V. 8. 

27.20° 

- 6 H 2 O, 280 131S0O 

- 6 H 2 O, 103 63.50® 


8 . a., NH4 salts 
8. a., NH4OH 

s. HNO,; i. HCI 
s. HNQ, + HF; i. a. 
d. a. 


8. aq. rsQ., HNO3; i. I 
i. a. 


76.71000 i. al., et;, act. 

2801 ooo V. 8. NH 4 OH, al. 


117.8300 8.al. 


0.000361®° d. 


-56 

subl. 135 
d. 


263-200 

d. 

2.350°cc 


8. aq. rsfi., HNO 3 

8 . HNOs 

8 . HNO, 

8. HCI, H2SO3 


00 expl. with al. 

00 d. al. 

00 d. al. 

8 . H2SO4 

I.55200CC si. 8 . at. 


expl. 

-88.48 

-151.74 


. . i. 8 . et., chi., CS 2 

i. d. 8 . chi., PCI 3 , CS 2 

i. d. 8 . al., et., chi., POCI 3 

i. d. 8 . aq. Na 2 S 203 , KCNS 

d. 8 . HCI, Na2S203, KCN; 

i. abs. al. 

130.520°cc 60.822®°cc 8. H2SO4, al. 

7.340°cc 0.01 ooo 26.6CC al.; 3.5cc H 2 SO 4 ; 

8 . aq. FeS 04 


forms 

HNO 3 


8 . HNO 3 , H 2 SO 4 , chi., 
CS 2 


8 . fuming H2S04 


d. 8 . chl., CS2; si. 8 . al., et 

8 . CS2; 8 l. 8 . at., et. 


Njtnc acid anhydride 1482 
Nitrobarlte 260 
M'trocalcite 454 


Nitrogen dioxide 1481 
Nitrogen peroxide 1481 
Nitrogen phosphide 1575 


Nitrogen phosphobromide 1473 
Nitrogen phosphochloride 1475 
Nitrogen selenide 1909 
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PHYSICAL CONSTANTS OF 



Formula 

Formula 

Weight 

Color, Crystalline Form 
and Hefractive Index 

NOBrj 

269.76 

brn. Iq. 

NOzCI 

81.47 

yel.-brn. gas 

NO 2 F 

65.01 

coi. gas 

Os 

190.2 

blue, hex. 

2(08Cl3‘2NH4CI)- 

861.18 

red-brn. cr. 

3HjO 



OsCl 2 

261.11 

gn., delq. 

OsCIa 

296.57 

brn., cb. 

OsCU 

332.03 

red-yel. nd. 

OsO 

206.20 

bk. pd. 

O 82 O 3 

428.40 

bk. pd. 

OSO 2 

222.20 

copper red 

O 8 O 4 * 

254.20 

col., mn. 

2(08Ch*3KCI)*6H20 

1148.58 

red cr. 

08CI4-2KCI 

481.14 

red, cb. 

O 8 S 2 

254.33 

brn.-yel. 

O 8 S 4 

318.46 

brn.-bk. 

OsSOi 

270.27 

blue-bk. 

O 2 

32.00 

col. gas or cb. solid 

O 3 

48.00 

blue gas or 


blue-black Iq. 

Pd 

106.40 

silv. met., cb. 

PdBrz 

266.23 

brn. 

PdClz 

177.31 

brn., cb. 

PdCl2-2H2a 

213.35 

brn. pr. 

Pd(CN )2 

158.44 

yel. 

PdFz 

144.40 

brn. 

PdzH 

213.81 

met. 

PdfOH )2 

140.42 

brn. 

Pdl 2 

360.22 

bk. 

Pd(N05)2 

230.42 

yel .-brn., delq., rhb. 

PdzO 

228.80 

bk. 

PdO 

122.40 

bk. 

PdOz 

138.40 

bk. 

PdCl4-2KCI 

397.34 

red-brn. red cr. 

PdCl 2 * 2 KCI 

326.43 

red-brn. or. 

PdSe 

185.36 

dark gray 

PdSi 

134.49 


PdS04*2H20 

238.50 

delq., brn. 

PdS 

138.47 

bk. 

PdSz 

170.53 

brn. 

Pd2S 

244.87 

gray 


* Usual Qommercial form. 
Nitrogen tri-iodide ammine 1477 
NItro-iime 435 
Nitroeyl bromide 1483 
Nitroeyl ohIoHdo 1484 
NHroeyl fluoride 1485 


Nitroeyl sulfuric acid 1471 
Nitrous acid anhydride 1480 
Nitryl chloride 1489 
Nitryl fluoride 1490 
Norblde 348 
Norge niter 455 


Norway saltpeter 100 
Norwegian saltpeter 455 
Octahedrite 2399 
OH green 603 
Oil of tarUr 1659 
Oil of vitriol 2277 








inorganic compounds 
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No. 

Specific 

Gravity 

Melting 
Point *0. 

Boiling 
Point *C. 

1 Solubility in 100 Parte | 

Cold Water 

Hot Water 

Other Reagents 

1488 

2.637 

~40 

32 d. 

d. 



1489 

Iq. 1.32»*® 

<-30 

5 

d. 



1490 

2^24(A) 

-139 

-63.5 

d. 


d. al., et. 

1491 

22.48^00 

2725 

4230 

i. 

1 . 

8 l. 8 . aq. reg., HNO 3 ; 







i. NHs 

1492 




V. 8. 

d. 

V. 8 . al.; i. et. 

1493 




s. d. 


8 . NaCl, al., et. 

1494 


d. 560-600 


si. s. 


8 . a., al|(., al.; el. a. et. 

1495 




s. d. 


8. HCI, Al. 

1406 




i. 

i. 

i. a. 

1497 




i. 

i. 

I. a. 

1498 

7.91 



I. 

i. 

I. a. ^ 

1499 

4.91 

40 

135 

5.8815® 


8. al., d« 

1500 


- 6 H 2 O, 150 


V. 8. 


V. 8 . al.l i. et. 

1501 


d. 


Sl. 8. 


I. HCI, (|l. 

1502 




Sl. 8. 


I. alk. , 

1503 


d. 


i. 


8 . dil. HNO 3 ; i. alk. 

1504 


d. in air 


t. 


8 . dil. HCI 

1505 

1.14-1830 

-218.76 

-182.97 

4.890®CC 

2.630OCC 

sl. 8 . al.j, 8 . fused Ag 


1.426-2»2*® 




1 . 7100 OCC 



1.1053(A) 






1506 

1.571-183® 

-193 

-111.9 d=0.3 

0.494‘>®cc 

owocc 

sl. 8 . CCI 4 


1.658(A) 






1507 

12 . 020 ® 

1550 

3125 

i. 

i. 

8. aq. reg., h. H 2 SO 4 ; 


1 1 1 5500 





i. NH 3 

1508 




i. 

I. 

8 . HBr 

1509 


500 d. 


1 . 

I. 

8 . HCI, act., al. 

1510 




8 . 

8. 

8 . HCI, act., al. 

1511 


d. 


i. 

i. 

8 . HCN, KCN, NH 4 OH; 







i. dil. a. 

1512 




sl. 8 . 


8 . HF 

1513 

11.06 

d. 





1514 




1 . 

i. 

1. a.,, alk., NH 4 CI, 







Na2B407 

1515 


d. 350 


1 . 

I. 

8 . excess KI; I. dil. HCI 







al., et. 

1516 


d. 


8 . d. 


8 . HNOs 

1517 


d. 


i. 


i. a. 

1518 


d. 877 


i. 


8l. 8. h. a. 

1519 


— 0 , 200 


i. 

i. 

V. sl. 8 . a. 

1520 






i. al., 8 . h. dil. HCI 

1521 




8. 



1522 


<960 


i. 



1523 

7.3115® 


i. 



1524 




V. 8. 

d. 


1525 


950 


i. 


8 . HCI; i. (NH 4 ) 2 S 

1526 


d. 


1. 

i. 

8 * aq. reg., d. HNOs 

1527 

7.3 

800 d. 


i. 

i. 

sl. 8 . aq. reg.; I., a. 


Oldhamite 485 
Oleum 2280 
Opal 1947 

Orange cadmium 408 
Orient yellow 408 
Orpiment 188 


Orthoclase 29 
Orthophosphoric add 1550 
Orthophoephoroue add 1553 
Orthoeil 2140 
Osmic add 1499 

Osmium ammonium chloride 103 


Oxalic add. cf. organic table. 
Oxone 2113 
Oxygen powder 2113 
Ozogen 953 
Palladium ammonium 
chloride 73 












PHYSICAL CONSTANTS OF 



Formula Color, Crystallino Form 
Weight and Refractive Index 


211.38 red or yel,, let. 

174.48 cr., yel., octahedral 

100.46 unstable, col. Iq. 

118.48 fairly stable nd. 

136.50 stable Iq. , col. 

191.92 wh. cr. 

227.95 delq., mn. 

119.95 exists only in solution 

196.99 wh. cr. 

194.15 hyg. cr. 

97.02 cb. 

2365.88 yel. cb. 

34.00 col. gas 


65.98 

377.75 

3939.8 


204. 

.82 

252 

.72 

297, 

.18 

776 

.67 

137, 

.35 


Iq. 

yel. solid 
yel. cr. 

gas or col. cb. 
wh., cb. 

transparent, tet. 

wh. cr. 

cr, 

vitreous, delq. 

col., rhb. 
wh. nd. 


t One commercial form 70- 
72% 

t Common commercial form 
B5% HjPOa In aq. soln. 
Paper-makers' alum 37 


Para-hopeite 2568 
Paramelaconite 748 
Paris blue 815 
Paris green 718, cf. also 
organic table. 


123.90 red, mn.(?) 

123.90 vl., mn. 

123.90 yel., cb., 2.144225° 

270.72 col., fuming Iq. 

430.56 yel., rhb. 

661.30 nr. 


or. cr. 

brn. nd. 

col., fuming Iq. 

1.503225O 


Paris rod 1081 
Paris yellow 1045.1 or 1060 
Paris white 427 
Parrot green 718 
Patgreen 718 












INORGANIC COMPOUNDS 
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No. 

Specific 

Molting 
Point ®C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts | 

Gravity 

Cold Water 

Hot Water 

Other Reagents 

1528 

2.5 



8. 


s. a., NH 4 OH 

1529 


stable <105 


8. 

d. 

1530 

1.768\^° 

— 112 

1 018mm 

8. 



1531 

1.88 

50 

d. 

8. 



1532 

1 71 

-17.8 

200 

V. 8. 


8. al. 

1 533 


d. 138 

subl. 110 

8. 



1534 


d. 110 


V. S. 

V. 8. 

si. 8 . alv 

1535 




V. 8. 

d. 

d. al. 

1536 




V. 8. 

V. 8. 


1537 


<60 


V. 8. 

d. 


1538 


d. 


V. S. 

V. 8. d. 

i. al. 

1539 


78 

-25 H 2 O, 

S. 


8. HNO 3 




140 




1540 

Iq. 0.746-^® 

-133.78 

-87.74 

26170 cc 

1 . 100 ° 

s. CU 26 I 27 al., et. 


1.146(A) 





* 

1541 

1 . 01220 ° 

-99 

63.5 

i. 


s. al., turpentine 

1542 

1.83’®° 


ign. 200 

i. 

i. 

s. P, P 2 H 4 ; i. al. 

1543 




250 


V. s. at., et. 

1544 

1.906(A) 


30 d. 

d. 


d. COCh 

1545 

28^0 atm 

subl. 

d. 


1546 

2.86 


80 

d. 


d. al. 

1547 




d. 



1548 


55 

d. 70 

8. 

45062° 


1549 

2.2-2.5 

subl. 


s. 

forms 

i. Iq. CO 2 






H 3 PO 4 


1550 

1.83418 20 

42.35 

-HHO,213 

234026® 

V. 8. 

8. al. 

1551 


61 


80023° 

forms 

V. 8. al., et. 






H 3 PO 4 


1552 

1 .49318 8° 

26.5 

d. 

00 

CO 


1553 

1.65121 2° 

74.4 

d. 200 

307 . 30 ° 

730«o° 


1554 


38 

d. 130 

d. 



1555 

2.69200 



ign. in air. 

i. 

i. 

i. CS2 




400 




1556 

2.2020° 

69043 atm 

ign. in air. 

i. 

i. 

s. atk.; i. CS 2 , NH 3 , et. 




725 




1557 

2.36 

593 


i. 

i. 

i. a., al., et. 

1558 

1.8220°; Iq. 

44.2; ign. 34 

280 

0.0003 

8i. 8. 

0.4 al.; 100016° CS 2 ; 


1.745^*-5® 





1.56°,10»i°bz.;s. NH 3 

1559 

2.852^45^“ 

-40 

1 75.3780™*" 

d. 


8. CS 2 , et., chi.; d. al. 

1560 


<100 

106 d. 

d. 


d. al. 

1561 




d. 


8 . PCI 3 

1562 


-20 

d. 15 

d. 


attacks glass 

1663 


190 


i. 


8 et. ; si. s. chi., CS 2 

1564 




d. 


1565 


d. 35 


d. 


d. ac. 

1566 


25 


d. 


8. OS 2 

1567 

1.674ASi'' 

-111.8 

76.957SOmm 

d. 


8. et., chi., CS 2 


Pearl ash 1659 Periclaso 1207 Philosopher's wool 2560 

Pearl white 337 Permanent white 284 Phosgene 501 

Perborax 2106 Perosmic acid 1499 Phosphate rock 464 

Perborin 2106 Peroxydol 2106 Phosphoric (acid) anhydride 

Perchloron 444 Peralan red 1061 1578 
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PHYSICAL CONSTANTS OF 



Phosphorua hydride 1540 Phosphorua aulfocyanate 1598 Photophor 468 

PhotpHorua oxyaulfide 1593 Phosphorus aulfocyanide 1598 Pickle alum 36 

Phoaphorua perttoxide 1578 Phosphorua trichloride 1567 Picklina acid 2277 

Phoaphorua aalt 2011 Phosphoryl cf. phosphorus oxy- Picromerite 1219 











iNORGAIVlt: tJUMFUUXNUS 
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Pink salt 78 
Pitchblende 2446 
P aster of Parle 482 
Platinic acid, bromo- 363 


Platinic acid, chioro- 586 
Platinic acid, iodo- 990 
Platinum ammonium chloride 
75 


Platinum ammonium iodide 97 
Ptattnerite 1083 
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No. 

Name 

Formula 



1609 

Platinum 

hydroxide (ous) 

R(OH)i 

229.11 

bk. 

1610 

hydroxide (ous) 

Pt(0H)2-2H20 

265.14 

yel. 

1611 

hydroxide (ic) 

Pt(OH)4 

263.12 

red-brn. 

1612 

iodide (oue) 

Ptl2 

448.91 

bk. 

1613 

iodide (ic) 

Ptl4 

702.73 

brn.-bk., amor. 

1614 

oxide (ic) 

RO 2 

227.09 

bk. 

1616 

oxide (ic) 

PtOz-HaO 

245.11 

bk. 

1616 

oxide (ic) 

Pt02*2H20 

263.12 

brn. 

1617 

oxide (ic) 

Pt02*3H20 

281.14 

ocher 

1618 

oxide (ic) 

PtOa-4H20 

299.15 

yel. nd. 

1619 

oxide (ous) 

PtO 

211.09 

vl.-bk. 

1620 

oxide (ous-ic) 

Pt30« 

649.27 

bk. 

1621 

pyrophosphate (ic) 

PtPzOy 

369.04 

gn.-yel. 

1622 

siiicide (ic) 

PtSi 

223.18 


1623 

sulfate (ic) 

Pt(S04)2-4H20 

459.29 

yel. pi. 

1624 

sulfide (ic) 

PtS2 

259 22 

bk. or gray nd. 

1625 

sulfide (ous) (cooperite) 

Pts 

227.16 

bk., tet. 

1626 

sulfide (sesqui) 

PtzSa 

486 38 

gray 

1627 

Plutonium 

Pu 

238 


1628 

Plutonium 

Pu 

239 


1629 

Potassium 

K 

39.10 

silv. met., cb. 

1630 

acetate 

KC 2 H 3 O 2 

98.16 

wh. pd. 

1631 

acetate, acid 

KH(C2H302)2 

158.20 

deiq. nd. or pi. 

1632 

aluminate 

K2(AI02)2-3H20 

250.21 

cr. 

1633 

amide 

KNHa 

55.12 

yel.-grn. 

1634 

antimonate, meta- 

KSbOs 

208.86 

col. cr. 

1635 

anti monate, acid pyro- 

K 2 H2Sb207*4H20 

507 80 

wh. cr. 

1636 

antimonide 

KsSb 

239 06 

yel.-gn. 

1637 

arsenate (monobasic) 

KH 2 ASO 4 

180.03 

col., tet,, 1.5674 

1638 

arsenate (dibasic) 

K2HA804*H20 

236 13 

trig. 

1639 

arsenate (tribasic) 

K 3 ASO 4 

256.21 

delq. cr. 

1640 

arsenite (meta) 

KAsOz 

146.01 

wh. pd. 

1641 

arsenite, acid meta- 

KH(A802)2-H20 

271.94 


1642 

aurate 

KAu02‘3H20 

322.15 

yel. nd. 

1643 

auricyanide 

KAu(CN)4*1.5H20 

367.20 

pi. 

1644 

aurocyanide 

KAu(CN)2 

288.14 

rhb. 

1645 

azide 

KNi 

81.12 

tet. 

1646 

benzoate 

KC7Hs02-3H20 

214.27 

wh. pd. 

1647 

bicarbonate 

KHCO 3 

100 12 

mn., 1.482 

1648 

bifluoride 

KHF 2 

78.11 

col., cb. 

1649 

bisulfate 

KHSO 4 

136 17 

rhb., or mn., 1.480 

1650 

borate, meta- 

K2B204 

163.84 

mn. 

1651 

borate, tetra- 

K 2 B 4 07*5H20 

323.56 

wh., hex. 

1652 

borotartrate | 

KC4H4B07 

214.00 

wh. cr. 

1653 

bromate 

KBrOa 

167.02 

trig. 

1654 

bromide 

KBr 

119.02 

col., cb., 1.5594 

1655 

bromaurate 

KAuBr4 

555.76 

brn., mn. 

1656 

bromaurate 

KAuBr4-2H20 

591 .80 

dark brn., rhb. 


Pleasy's green 604 
Plumbago 495 
Plumbo 1081 
Polianite 1269 
Poliehfng powder 2182 
Polydymite 1464 


Potash 1659 
Potash, caustic 1697 
Potash alum 44 
Potash lye 1697 
Potassium acid fluoride 1648 
Potassium acid oxalate 1721 


Potassium acid phthalate 1741 
Potassium acid sulfate 1649 
Potassium acid sulfite 1769 
Potassium acid tartrate 1771 
Potassium alum 44 
Potassium aluminum silicate 28 
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No. 

Specific 

Gravity 

Moltina 
Point °C. 

Boilinff 
Point “C. 


Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Other Heageuts 

1609 


d. 


i. 

i. 

s. HCI, HBr, alk. 

1610 


- 2 H 2 O, 100 


i. 

i. 

s. a., atk. 

1611 


d. 


i. 

i. 

8. aq. reg., HCi 

1612 


d. 325 


i. 

i. 

si. s. NaaSOs; i. a., al.. 







act. 

1613 


d. 100 


I. 


V. s. NHb; 8 . HI, KI, aik. 

1614 


430 


i. 

i. 

i. aq. reg., a. 

1615 


-H 20, 100 


{. 

i. 

8. NaOM; i. ac. 

1616 


- 2 H 2 O, 100 


i. 

i. 

s. NaOH; i. ac. 

1617 


d. 300 


i. 

i. 

i. aq. re^., a. 

1618 


d. 


I. 

i. 

i. a. 

1619 


555 


i. 

i. 

s. HCI, H 2 SO 3 

1620 


d. 


i. 

i. 

i. aq. reg., a. 

1621 

4.856-^^® 

d. >600 


V. si. 8. 


i 

1622 

11.63JJ^® 

1100 


i. 

i. 

s. aq. re|., i. a. 

1623 




s. 

d. 

s. a., al.r et. 

1624 

5.27 

d. 


i. 

i. 

s. aq. ref., (NH 4 ) 2 S 

1625 

8.897 

d. 


i. 

i. 

8. aq. reg., (NH 4 ) 2 S; i. a. 

1626 

5.52 

d. 


i. 


slowly s. aq. reg.; i. a. 

1627 

produced 

by deuteron b 

ombardment 

on U 2 M 



1628 

produced 

by neutron b 

ombardment 

on U238 



1629 

0.8620°; 

63.4 

757 

d. 

forms 

s. a., al., Hg 


Iq. 0.83M° 




KOH 


1630 

1.8 

292 


2170 ° 

39600° 

33 al.; i. et. 

1631 


148 

d. 200 

d. 


s. ac. 

1632 




8. 

d. 

8. alk.; i. al. 

1633 


338 

subl. 400 

d. 


d. al.; 3. 6250 nHj 

1634 




i. 

si. s. 

8. h. KOH; i. CSz 

1635 




8. 



1636 


812 



d. 


d. in air 

1637 

2.867 

288 


18.876° 

V. 8. 

i. al. 

1638 


~H 20 , 110 


1 8. 

I 


1639 



I V. 8. 

V. 8. 

4 al. 

1640 




S. 


si. 8 . al. 

1641 




s. 


si. 8 . al. 

1642 


d. 


V. s. 

d. 

s. al. 

1643 


d. 200 


s. 

V. s. 

s. ai. 

1644 




14.3 

2001 ooo 

si. s. al.; i. et. 

1645 




46.510-5° 

100100 ° 

0.1 3751 6° al. 

1646 


-- 3 H 2 O, 110 


12417.50 

16150° 

8 . al. 

1647 

2.17 

d. 100-200 


22 . 40 ° 

6060° 

t. satd. K 2 CO 3 , al. 

1648 


d. 


41210 

114*0° 

s. KCzHaOa 

1649 

2.35 

210 

d. 

36.30° 

121 .61000 

j d. al. 

1660 


947 


1 4 . 70 ° 

V. 8. 


1651 

1 .74(anh.) 

d. 


40350 

V. 8. 


1652 

1.832 



sf. s. 



1653 

3.2717.50 

370 d. 


3.110° 

49.751000 

si. 8. al.; I. act. 

1654 

2.75**° 

730 

1380 

53 . 50 ° 

1041000 

si. s. al., et. 

1665 


d. 


s. 


8. al. 

1656 




19 . 515 ° 

204670 

s. KBr; d. et. 









Potassium aluminum sulfate 44 
Potassium aluminum tartrate 
_ 30 

P®||8®ium antimony I tartrate 
Potassium auribromide 1656 


Potassium aurichloride 1664 
Potassium beryllium 
fluoride 308 

Potassium biborate 1651 
Potassium bichromate 1681 
Potassium blnoxalate 1721 


Potassium biphthalate 1741 
Potassium bisulfite 1769 
Potassium bisulfite, meta-1712 
Potassium bitartrate 1771 
Potassium boroftuoride 1685 
Potassium bromostannate 1750 
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Fotrmula 

Formula 

Color, Crystalline Form 

No. 

Name 

Weight 

and Refractive Index 

1657 

1658 

Poftassium 

bromoptatinate 

bromoplatinite 

KzPtBrs 

K2PtBr4 

752.79 

592.95 

red, cb. 
brn., rhb. 

1659 

carbonate 

K 2 CO 3 

138.21 

wh., deiq. pd., 1.531 

1660 

1661 

carbonate 

2K2C03*3H20 

330.47 

mn. 

1662 

chlorate 

KCIO 3 

122.56 

col., mn., 1.5167 

1663 

chloride (sylvite) 

KCI 

74.56 

col., cb., 1.4904 

1664 

chloraurate 

KAuCU 

377.93 

yel., mn. 

1665 

chlorochromate 

K 0 CICr 02 

174.57 

red, mn. 

1666 

chloroiridate 

KaIrCis 

483.14 

bk., cb. 

1667 

chloropalladate 

KaPdCU 

397.34 

red, cb. 

1668 

chloropalladite 

KiPdCU 

326.43 

yel., cb. 

1669 

chloroplatinate 

KzPtCIs 

486.03 

yel., cb., 1.825± 

1670 

chloroplatinite 

KaPtCU 

415.12 

red-brn., tet., 1.64 

1671 

chiororhodite 

K3RhCi6‘3H20 

487.00 

red, tri. 

1672 

chlorostannate 

KaSnCIs 

409.64 

col., cb. 

1673 

chromate (tarapaoaite) 

K2Cr04 

194.21 

yel., rhb., 1.7261 

1674 

citrate 

KaCsHsOrHaO 

324.42 

col. cr. 

1675 

oobalticyanide 

K3Co(CN)6 

332.35 

yel., mn. 

1676 

cobaitinitrite 

6KN02*2Co(N02)3- 

958.62 

yel., tet. 



3 H 2 O 



1677 

cobaltocyanide 

K4Co(CN)« 

371.45 

vl. 

1678 

cobaltosulfate 

K 2 Co(S 04 ) 2 - 6 H 20 

437.37 

mn. pt., 1.4865 

1679 

cyanate 

KCNO 

81.12 

wh., tet. 

1680 

cyanide 

KCN 

65.12 

wh., cb., delq., 1.410 

1681 

dichromate 

K2Cr207 

294.22 

red, tri. 

1682 

dithionate 

K 2 S 2 O 6 

238.33 

col., trig., 1 .4550 

1683 

ferricyanide 

K 3 F 0 (CN)« 

329.26 

rod, mn. pr., 1.5689 

1684 

ferrocyanide 

K4Fe(CN)«*3H20 

422.41 

yel., mn., 1.5772 

1685 

fluoborate 

KBF 4 

125.92 

col., cb. or rhb., 1.3245 

1686 

fluoride 

KF 

58. iO 

col., cb., 1.352 

1687 

fluoride 

KF- 2 H 20 * 

94.13 

mn. pr., 1.352 

1688 

fiuogermanate 

K 2 QeF 6 

264.80 

wh., hex. 

1689 

fluohafniate 

K 2 HfF 6 

370.70 

mn. 

1690 

ftuostannate 

K 2 SnF 6 -H 20 

328.92 

wh., mn. 

1691 

fluosulfonate 

KSO 3 F 

138,17 

wh. 

1692 

fluotitanate 

K 2 TiF«-H 20 

258.12 

wh., mn. 

1693 

fluozirconate 

KaZrFs 

283.42 

col., mn., 1.465 

1694 

formate 

KHCO 2 

84.12 

col., rhb. 

1695 

hydride 

KH 

40.11 

cb., 1.453 

1696 

hydrosulfide 

KHS 

72.17 

wh., deiq., rhb. 

1697 

hydroxide 

KOH 

56.11 

wh., deiq., rhb. 

1698 

hypochlorite 

KCIO 

90.56 

exists only in soln. 

1699 

hypophosphite 

KH 2 PO 2 

104.09 

deiq., hex. 

1700 

lodate 

KIO 3 

214.01 

col., mn. 

1701 

iodate, acid 

KH(I03)2 

389.93 

rhb., or mn. 

1702 

iodide 

KI 

166.01 

wh,, cb,, 1 .6670 

1703 

iodide, tri- 

KI 3 

419.83 

dark blue, deiq., mn. 

1704 

lodobromide 

KBr-IBr 

325.84 

rhb. 

1705 

iodochloride 

KCI-ICl 

236.93 

mn. 


* Usual oommarcial form. 
Pstaaalum oadmium lodida 399 
Potasalum oaloium sulfate 472 


Potassium carbonate, acid 1647 
Potassium ohioropiumbate 1746 
Potassium chromium sutfate 45 


Potassium oobaltoua carbonate 
685 : 

Potassium ouprio chloride 755 
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No. 

Specific 

Gravity 

Mdting 
Point ®C. 

Bdilins 
Point ®C. 


Solubility 

in 100 Parts 

Cold Water 


Other Reagents 

1657 

4.66V‘’ 

>400 d. 


2 . 0710 ® 

IQIOOO 

i. al. 

1658 




V. 8. 

V. 8. 


1669 

2.29 

891 

d. 

105 . 50 ® 

1501000 

1. al. 

1660 







1661 

2.13 



129 . 40 ® 

2681 ooo 


1662 

2.32 

368 

d. 400 

3 . 30 ® 

571000 

0.83 al.; s. elk. 

1663 

1.988 

776 

1500 

27.60® 

66,71000 

8 . al., alk. 

1664 


367 


3810® 

400«o® 

25. 98% aL 

1665 

2.497390 

d. 


8 . d. 


8 . a., act. 

1666 

3.546 

d. 


1 . 2510 ® 

6.671 ooo 

i. al., KCl.lNH, 

1667 

2.738 

d. 


si. 8 . 

d. 

8 l. 8 . HCI;|. al. 

1668 

2.67 

d. 


8 . 

V. 8 . 

8 . NHaOH^ KCI;!. al. 

1669 

3.499 

d. 250 



0 . 740 ® 

5.21 000 

i. al., et. 

1670 

3.30 



16.6 

8 . 

i. al. ; 

1671 

3.3 

d. 


si. s. 

d. 

i. al. 

1672 

2.70 

d. 


8 . 



1673 

2,732180 

975 


58.00® 

75.61000 

i. al. 

1674 

1.98 

d. 230 


16715® 

20031® 

si. 8 . al. 

1675 

1.906 

d. 


V. 8 . 

V. 8 . 

i. al. 

1676 


d. 200 


0 . 090 ® 

8 i. 8 . 

i. al., et. 

1677 




8 . 


i. al., et. 

1678 

2.218 



8 . 50 ® 

47.8*0° 


1679 

2.048 



S. 

d. 

V. si. 8 . al. 

1680 

1.52*«® 

634.5 


S. 

122.2103 30 

8 . gly.; 0.91*5° al.; 1.3 







h. al. 

1681 

2.676«« 

398 

d. 500 ± 

4.90® 

80100® 

i. al. 

1682 

2.278 

d. 


1 6.0616® 

63.31000 

i. al. 

1683 

1.84 

d. 


336 4® 

77.5100® 

s. act.; si. 8 . al.; 1 . NH 3 

1684 

1.853170 

~3H02. 70 


27.81* *° 

90.6*6 30 

s. act.; i. NH 3 , al., et. 

1685 

2.50*00 

529.5 

d. 

0.44200 

6.271000 

s.alk.; i.c. al.; 8 l. 8 . h. al. 

1686 

2.48 

880 

1500 

92.310® 

15080° 

8 . HF ; 8 l. 8 . ai. 

1687 

2.454 

41 


V. s. 

V. 8 . 

8 . HF;I. al. 

1688 


730 

"835 

18018® 

361 000 


1689 




3.1200 


37.4200 In 0.125 N HF 

1690 

3.053 



6.718® 

43.91000 

i. al., NH 3 

1691 


311.1 


8 . 

s. 

8 . m. al.; d. excess alk. 

1692 

2.992 

-HzO, 100 


0.60® 

1.3*0® 

8 . HCI 

1693 

3.58 



0.780® 

251000 

i. NH 3 

1694 

1.91 

167.5 

d. 

33118® 

657*00 

si. 8 . al.; 1 . et. 

1695 

0.80 

d. 


d. 


i. et., bz., CS 2 

1696 

2.0 

455 


8. 

8. d. 

8 . al. 

1697 

2.044 

380 

1320 

970® 

178100° 

V. 8 . al.; i. et,, NH 3 

1698 


d. 


V. s. 

V. 8 . d. 


1699 


ign. 


200*5® 

330 

14.3*5® al.; 8 l. 8. NH 3 ; 






i. et. 

1700 

3.89 

560 


4.730® 

32.21000 

s. KI; 1. al., NH 3 

1701 




1.3315® 


I. al. 

1702 

3.13 

723 

1330 

127.50® 

2081000 

4*0® al.; 8 . NH 3 ; 8 l. 8 . et. 

1703 

3.498 

45 

d. 225 

V. 8. 


8 . KI, al. 

1704 


60 

d. 180 

d. 



1705 


60 

d. 215 

d. 









PotaMium dioxide 1729 Potassium ferrous oxalate 862 Potassium gadolinium sulfate 885 

rotassium ferric oxalate 826 Potassium fluoride, acid 1648 Potassium germanium fluoride 

rotaasium ferric sulfate 46 Potassium fluosiiicate 1754 911 
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No, 

Name 


Potassium 

iodochloride 

1707 

iodoiridite 

1708 

iodopiatinate 

1709 

manganato 

1710 

manganicyanide 

1711 

manganocyanide 

1712 

metabisulfite 

1713 

molybdate 

1714 

nitrate (saltpeter) 

1715 

nitrate 

1716 

nitrite 

1717 

nitroprusside 

1718 

08 mate 

1719 

osmocyanide 

1720 

oxalate 

1721 

oxalate, acid 

1722 

oxalate, acid 

1723 

oxalate, tetra- 

1724 

oxide 

1725 

perchlorate 

1726 

perchromate 

1727 

periodate 

1728 

permanganate 

1729 

peroxide 

1730 

perrhenate 

1731 

perruthenate 

1732 

persulfate 

1733 

peruranate 

1734 

phosphate, monobasic 

1735 

phosphate, dibasic 

1736 

phosphate, tribasic 

1737 

phosphate, meta- 

1738 

1739 

phosphate, pyro- 

1740 

phosphite, ortho- 

1741 

phthalate, acid 

1742 

platinate 

1743 

platinocyanide 

1744 

piatinonitrite 

1745 

plumbate 

1746 

plumbichioride 

1747 

ruthenate 

1748 

selenate 

1749 

selenide 

1750 

selenocyanide 

1751 

setenocyanoplatinate 

1752 

silicate 

1753 

silicate, tetra- 


Formula 

Formula 

Weif^ht 


KCI-ICb 

307.84 

yei., mn. 

Kalrle 

1070.96 

gn. cr. 

KzPtle 

1034.75 

cb. 

K2Mn04 

197.14 

gn., rhb. 

KaMnCCN), 

328.35 

red, mn. 

K4Mn(CN)6-3H20 

421.60 

blue 

K 2 S 2 O 5 

222.33 

mn., pi. 

K 2 M 0 O 4 

238.15 

wh. pd., delq. 

KNOj 

101.11 

col., rhb., 1.5038 

KNO 3 

101.11 

col., trig. 

KNO 2 

85.11 

pr. 

K2Fo(CN)5-NO-2H20 

330 19 

rad, mn. 

K20s04*2H20 

368 43 

vl., cb. 

K40s(CN)6-3H20 

556.76 

col., mn., 1.6071 

K2C204*H20 

184.24 

wh., mn. 

KHC 2 O 4 * 

128.13 

mn., 1.545 

KHC204-HH20 

137.14 

trimetric 

KH3(C204)2*2H20 

254.20 

tri. 

K 20 

94.20 

wh., cb. 

KCI 04 

138.56 

col., rhb., 1.4737 

KaCrOa 

297.31 

brn., cb. 

KIO 4 

230.01 

tet., 1.6205 

KMn04 

158.04 

purple, rhb. 

K 2 O 2 

110.20 

wh., delq., amor. 

KRe04 

289.32 

wh., tot., 1.643 

KRu 04 *H 20 

222.22 

bk., tet. 

K 2 S 2 O 8 

270.33 

wh., tri., 1.4669 

K2U05*3H20 

450.32 

red cr 

KH 2 PO 4 

13C 09 

col., delq., tet., 1.5095 

K 2 HPO 4 

174.18 

wh., delq. 

K 3 PO 4 

212.28 

wh., rhb. 

KPO 3 

118.08 

col., 1.458, 1.487 

K4P207-3H20 

384.40 

delq. 

K 2 HP 03 

158 18 

wh. pd., delq. 

KHC 8 H 404 

204.23 

wh. cr. 

K2Pt03*3H20 

375.34 

yei., rhb. 

K2Pt(CN)4-3H20 

431 .41 

yel., rhb., 1.62d= 

K2Pt(N02)4 

457.32 

mn. 

K2Pb03-3H20 

387.46 

col., tet. or trig. 

K2PbCl6 

498.15 

cb. 

K2Ru04-H20 

261.32 

bk., rhb. 

K2Se04 

221 .16 

rhb., 1.5390 

KzSe 

157.16 


KSeCN 

144.08 

delq. 

K2Pt(SeCN)6 

903.16 

rhb. 

KzSiOj 

154.29 

hyg., 1.521 ± 

KzSuOs-HzO 

352.58 

rhb., 1.530 


* Usual commercial form. 
Potassium magnesium 
ohioride 1218 
Potassium magryesium 
sulfate 1219 
Potassium manganese 
sulfate 47 


Potassium mercuric iodide 1329 
Potassium nickel cyanide 1454 
Potassium nickel sulfate 1455 
Potassium nitride 1645 
Potassium nitroferrocyanlde 


Potassium osmium chloride 

Potassium oxide, t era- 1774 
Potassium palladium chloride 
1520 

Potassium pentathionate 178^ 
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No. 

^ecific 

Meltina 
Point ®C. 

Boilina 
Point ®C. 

1 Solubility in 100 Parts | 

wavity 

Cold Water 

Hot Water 

Other Reagents 

1706 

1.17645® 

d. 


d. 


d. et. 

1707 




V. 8. 

V. 8. 

i. al. 

1708 

5.18 



8. 



1709 


d. 190 


d. 


8. KOH 

1710 




6. 


1711 




S. 



1712 


d. 150 


250 ® 

12004® 

sl. 8. al. ; 1. at. 

1713 

Iq. 

919 


184.6*5® 

V. 8. 

i. al. 


2.342*1-1° 






1714 

2,1110.60 

tr. 129; 333 

d. 400 

13 . 30 ® 

246100° 

0 . 1 * 0 ° et. 

1715 


333 

d. 400 




1716' 

1.915 

297 

d. 350 

2810® 

4131000 

V. 8 . NH)i; sl. 8 . al. 

1717 




10016® 


s. al. 

1718 


-HzO, 


si. 8 . 

8. 

i. at., et. 


>100 





1719 


d. 


si. S. 

8. 

i. al., et. 

1720 

2.13 

d. 


28.70° 

83.2100° 


1721 

2.0 

d. 


14 . 350 ° 

48.1100° 


1722 


d. 


2.200 

51 5100 ° 


1723 

1.836 

d. 


1.815® 



1724 

2.32 



forms KOH 

V. s. 

s. al., et. 

1725 

2.524V ° 

d. 400 


0 . 750 ® 

21 . 8100 ° 

0.105*5° m. al.; I. et. 

1726 


d. 170 


si. s. 


i. al., et. 

1727 

3.618 

682 

- 0 , 300 

0.661 5® 

8. 

V. sl. 8. KOH 

1728 

2,703 

d. <240 


2 . 830 ® 

32 . 3575 ° 

s. H2SO4; d. al. 

1729 



d. 

d. 


d. al. 

1730 

4.887 

350 


1 . 21 * 0 ° 

141000 

V. sl. 8 . al. 

1731 


d. 400 (vac.) 


si. 8. 



1732 


d. <100 


1 . 770 ® 

1040 ° 

i. al. 

1733 


d. 100 


d. 


d. HCi 

1734 

2.338 

256 d. 


14.80® 

83 . 500 ® 

i. al. 

1735 


d. 


33*5® 

V. s. 

sl. 8 . al. 

1736 

2.564»7o 

1340 


193.1*5° 

V. 8. 

i. al. 

1737 

2.393*5® 

807 


V. si. 8 . 

sl. S. 

1 . al. ’ 

1738 







1739 

2.33 

- 2 H 2 O, 180 

- 3 H 2 O, 300 

s. 

V. 8. 

1 . al. 

1740 


d. 


V. 8. 

V. S. 

I. al. 

1741 

1.63 

d. 


10.2*5° 

36 


1742 


d. 


s. 


i. ai. 

1743 

2.45^6® 



si. s. 

V. 8. 

8. al., et. 

1744 


d. 


3.815° 



1745 


d. 


d. 


s. KOH; d. al. 

1746 


d. 190 




8. h. HCI 

1747 


-HzO, 200 


V. 8. 



1748 

3.066V® 


110.50® 

122 . 2100 ° 


1749 

2.851 



8. 



1750 


d. 100 


S. 

8. 

s.al. ; d. a. 

1751 

3. 3781 *-50 

d. 80 





1752 


976 


8. 

S. 

i. al. 

1753 

2.417 

d. 400 


8. 

S. 

i. ai. 


peroxychromi 
• 726 

Potassium phosphate, 
dihydrooen 1734 

Potassium ohosphate, 
primary 1734 


Potassium phosphate, 
secondary 1735 
Potassium phosphate, 
tertiary 1736 

Potassium phosphite, hypo- 1699 
Potassium praseodymium 


Potassium prusslate, red 1683 
Potassium prusaiate, yellow 
1684 

Potassium pyroant{monate1635 
Potassium pyrosulfate 1761 
Potassium pyrosutfite 1712 
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Formula 

Formula 

Weight 


Potassium 

silicofluoride (hieratite) 

silver cyanide 
sodium carbonate 
sodium cobaitinitrite 
stannate 
stannibromide 
sulfate (arcanite) 
sulfate, pyro- 
sulfide, mono- 
sulfide, mono- 
sulfide, di- 
sulfide, tri- 
sulfide, tetra- 
sulfide, penta- 
sulfite 
sulfite, acid 
tartrate 
tartrate, acid 
tel I urate 
tellurite 
tetroxide 
thioantimonate 
thioarsenate 
thioarsenite 
thiocarbonate 
thiocyanate 
thionate, tri- 
thionate, tetra- 
thionate, penta- 
thioplatinate, tetra- 
thiostannate 
thiosulfate 
thiosulfate 
tungstate, ortho- 
tungstate, meta- 
tungstate, para- 
uranate 
xanthogenate 
Prasoodymium 
ammonium sulfate 


1794 I bromate 

carbide 
carbonate 
chloride 


KAg(CN )2 199.02 

KNaC03-6H20 230.20 

K 2 N aCo(N02)6* H 2 O 454.20 
K2Sn03*3H20 298.95 

K 2 SnBr 6 676.40 

K 2 SO 4 174.27 

K 2 S 2 O 7 254 33 

KzS 110.27 

K2S-5H20 200.35 

K 2 S 2 1^2 33 

K 2 S 3 174.40 

K 2 S 4 206.46 

K 2 S 5 238.53 

K2S03-2H20 194.30 

KHSO 3 120.17 

K 2 C 4 H 406 * H 2 O 235 . 28 

KHC4H406* 188.18 

K2Te04*5H20 359.89 

K2Te03 253.81 

K 2 O 4 142.20 

2K3SbS4*9H20 896.79 

K 3 A 8 S 4 320.47 

K 3 ASS 3 288.41 

K 2 CS 3 186.41 

KCNS 97.19 

K2S30e 270.40 

K 2 S 4 O 5 302.46 

2K2S506-3H20 723.11 

K2Pt4S6 1050 96 

K2SnS3*3H20 347.15 

K 2 S 2 O 3 190.33 

3K2S203-H20 589.01 

K2W04*2H20 362.09 

K2W40|3'8H20 1165.77 

K6W7024’6H20 2013.72 

K 2 UO 4 380.27 

KS2COC2H5 160.31 

Pr 140.92 

Pr 2 ( S04)3*(NH4)2S04* 846.31 

8 H 2 O 

Pr2(Br03)6*18H20 1373.62 

164.94 

Pr2(C03)3*8H20 606.00 

PrClj 247.29 


I col„ hex., orcb., 1.34- 

1.39 

Gb., 1.625 
col., mn. 
yel. 

col., trig. 

col., rhb., 1.4947 
col. 

brn., delq. 
rhb., delq. 
red-yel. 
yol.-brn. 
red-brn. 
orange 
wh., rhb. 
wh., mn. 
col., mn., 1.526 
col., rhb. 
delq., rhb. 
wh., delq. 
or.-yel. 
yel. cr. 
delq. cr. 

red-brn., cr. 

col., delq., mn., 1.660db 

rhb., 1.5641 

mn. 

col., rhb., 1.63± 
blue-gray cr. 
dark brn. oil 
col., cb. 
delq., mn. 
mn. 
cb. 
rhb. 

or.-yel., rhb. 
pr. 

yel., hex. 
cr. 

gn., hex. 


chloride 

oxalate 


PrCl3-7H20 

Pr2(C2O4)3-10H2O 


4* thiual commercial form. Potassium sulfocvanafA 1*71^0 
PotaMjumeodium tartrate 21 33 Potassium suifocyanide 1779 
alum *ulfat^ acid 1649 Potassium tetroxaJate 1723 

ttsss'ss.vs?,,, 

lium euihte, pyro- 1712 Praseodymla 1800 


Printers* acetate 3 
Printers* salt 3 
Prunella 1714 
Prussian blue 815 
Prussian green 834 
Prussic acid 947 
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No. 

Specific 

Gravity 

Mditiiig 

Point^. 


1 Solubility in 100 Parts | 

Cold Water 

Hot Water 

Other Reagents 

1754 

3.08 hex.; 

d. 


0 . 1217.50 

0.951 000 

8. HCI; i. al., NH 3 


2.66517*' 






1755 




25200 

100 

4, 85% al. 

1756 

1.633 

-- 6 H 2 O, 100 


13312*50 

18615® 

1757 

1.633®/** 

d. 135 


O.O 7250 


i. al. 

1758 

3.197 ' 

- 3 H 20 , 140 


IO 6 . 710 ® 

110.5*0® 

V. 8 l. 8 . KOH; i. al., act. 

17riQ 

3.783 







2.662 

1069 

tr. 588 

7 . 350 ® 

24.11000 

i. al., act.,>CSz 

1761 

2.277 

300 


a. 

d. 


1762 

1.805 

471 


8. 

V. 8. 

8. al., gly.^tlSIHs; i. et. 

1763 


60 

- 3 H 2 O, 150 

8. 



1764 ' 


471 

8. 

d. 

8. al. 

1765 


252 


S. 

d. 

8. al. 

1766 


>145 

d. 850 

8. 


8. al. •) 

1767 


206 


V. 8. 


8. al. 

1768 


d. 


100 

>100 

si. s. al.; i».NH 3 

1769 


d. 190 


45 . 51 s® 

91 . 575 ® 


1770 

1.98 


d. 

12 . 517.50 

2781 ooo 

si. 8. al. ^ 

1771 

1.956 



0 . 370 ® 

e. 11000 

s. a., alk.; i. al., ac. 

1772 


-HzO, 200 

-0, 200 

0.320® 

6 . 95100 ® 

si. 8. KOH; 1. al. 

1773 


+ 0 . 470 


V. 8. 

V. 8. 


1774 


>280 


s. d. 



1775 




3000® 

40080° 

i. al. 

1776 


d- 


V. s. 


i. al. 

1777 


d. 


s. 


i. al. 

1778 




V. 8. 


si. s. al. 

1779 

1.886 

172.3 

d. 500 

17700 

217*0° 

20 . 8 **® act.; 8 . al. 

1780 

2.304 



V. 8. 

d. 

i. al. 

1781 

2.296®/® 



V. 8. 


i. al. 

1782 

2 . 112 ®/® 

d. 


50 

d. 

i. al. 

1783 

6 4415° 

ign. 


1. 


d. HCI 

1784 

1.847^/® 

- 3 H 2 O, 100 


s. 


i. al. 

1785 


d. 400 


96.10® 

31 1 .290° 


1786 

2.23 

-'H 20 , 180 

d. 



i. al. 

1787 

3.113M50 

tr. 388; 921 

tr. 555 

51.5 

151.5 

i. al. 

1788 




8. 

V. s. 


1789 


d. 


2.15 

6.6100° 

i. al. 

1790 




i. 

i. 

V. s. a. 

1791 

1.558*1 5® 

d. >200 


V. s. 


20 al.; i. et. 

1792 

6.76920° 

932 

3017 ± 90 

d. 


1793 

2.53116*5® 

- 8 H 2 O, 170 

si. 8 . 



1794 


56.5 

- 14 H 2 O, 

190*5® 

43085° 





100 




1795 

5.10 

d. 


d. 


8 . dii. a. 

1796 


-eHzO, 100 




8. a. 

1797 

4.020^° 

823 

not volt, at 

1 03.91 ♦® 

00 1000 

8 . al.; i. et., chi. 




1000 




1798 

2.261 y>° 

116 


3341 <® 

00 1000 

8 . HCI 

1799 




0.02*5® 


8. a. 1 









Paeudowollastonite 476 
Pthoric acid 960 
Pure scarlet 1315 
Purple salt 1728 


Pyroohroite 1256 
Pyrolusite 1269 
Pyrophosphoric acid 1651 
Pyrophoephorous acfd 1 564 
Pyrovanadic acid 2470 
Pyrrhotite 1022 


Quartz 1950 
luick lime 459 
luicksilver 1360 
luickeiiver vermilion 1334 
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No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

1800 

Praaeodymiuin 

oxide, sesqui- 

Pr.O. 

329.84 

yel.-gn. 

1801 

oxide, tetra> 

Pr04 

204 92 

bk. 

1802 

potassium suifate 

Pr2(S04)a-3K2S04- 

1110.85 

cr. 

1803 

selenate 

HzO 

Pr2(Se04)3 

710.72 

It. gn. 

1804 

sulfate 

Pr2(S04)3 

570.04 

1805 

sulfate 

Pr2(S04)3*8H20 

714.17 

gn., mn. 

1806 

sulfide 

Pr2S3 

378.04 

brn. 

1807 

Radium 

Ra 

226.05 

wh., met. 

1808 

bromide 

RaBr 2 

385.88 

wh., mn. 

1809 

chloride 

RaCl 2 

296.96 

yel,, mn. 

1810 

Radon (Niton) 

Rn 

222 0 

gas 

1811 

Rhenium 

Re 

186 22 

hex. 

1812 

oxide, tetra- 

R 6 O 4 

250 22 

wh. globules 

1813 

oxide, hepta> 

Re207 

484 44 

yel. cr. 

1814 

Rhodium 

Rh 

102.91 

gray-wh., cb. 

1815 

chloride 

RhCb 

209.28 

red 

1816 

chloride 

RhCl3-4H20 

281.35 

dark red 

1817 

hydrosulfide 

Rh(SH )3 

202.13 

brn.-bk. 

1818 

hydroxide, tri- 

Rh(OH)3 

153 93 

bk., gelatinous 

1819 

hydroxide, tetra- 

Rh(OH)4 

170 94 

gn. 

1820 

nitrate 

Rh(N 03 ) 3 - 2 H 20 

324 97 

red, delq. 

1821 

oxide, mono- 

RhO 

118.91 

gray 

1822 

oxide, sesqui- 

Rh203 

253.82 

gray cr. 

1823 

oxide, di- 

Rh02 

134.91 

brn. 

1824 

sulfate 

Rh 2 (S 04 ) 3 - 12 H 20 

710.21 

It. yel. or. 

1825 

sulflde, mono- 

RhS 

134.98 

blue-wh. 

1826 

sulfide, sesqui* 

Rh2S3 

302.02 

bk. pi. 

1827 

sulfite 

Rh2fS03)3*6H20 

554.11 

yel. cr. 

1828 

Rubidium 

Rb 

85 48 

silv. wh., cb. 

1829 

bicarbonate 

RbHCOj 

146.50 

wh., rhb. 

1830 

bromate 

RbBrOs 

213.40 


1831 

bromide 

RbBr 

165.40 

cb., 1.5528 

1832 

bromide, tri- 

RbBrs 

325.23 

rhb. 

1833 

carbonate 

Rb2C03 

230.97 

wh., delq. 

1834 

chlorate 

RbCI03 

168.94 

tri metric 

1835 

chloride 

RbCI 

120.94 

cb., 1 .4936 

1836 

chloroplatinate 

RbzPtCIe 

578.79 

yel., cb. 

1837 

chromate 

Rb 2 Cr 04 

286.97 

yel., rhb., 1.71 ± 

1838 

dichromate 

Rb 2 Cr 207 

386.98 

red, tn'.; or yel., mn. 

1839 

fluoride 

RbF 

104.48 

wh., cb., 1.396 

1840 

hydride 

RbH 

86.49 

pr. nd. 

1841 

hydroxide 

RbOH 

102.49 

wh., delq. 

1842 

iodate 

RblOj 

260.39 

mn. or cb. 


Radium emanation 1810 
Raapite 1108 
Raalgar 175 
Red arsenic giats 175 


Red copper oxide 775 

Red iron oxide 824 

Red lead 1081 

Red oxide 824 

Rod oxide of mercury 1322 


Red precipitate 1322 
Red prussiate of potash 1683 
Red stone 824 
Rhodochrosite 1246 
Rhodonite 1283 
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Specific 

Gravity 


4.301 so 

3 . 72016 ® 

2 . 8213.20 

5.042*1® 

5? 

5.79 

4.91 

Iq. 4.4-62° 


Melting 
Point ®C. 


Rochelle salt 2133 
Rock crystal 1950 
Rock salt 2049 
Roesslerite 1 177 
Roman vitriol 760 


1625(7) 
subl. 900 


lq.1.4753«5 

1 .53200 


d. >1100 


d. 


d. 


d. 


38.8 

701 

d. 175 

430 

682 
d. 140 

1340 

837 

d. 740 

715 

1390 


450 subt. 
3725(7) 
subl. 800 rk 



Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Other Reagents 

0.0002 






si. s. 


8. HCI, HNO 3 

3600 

3920 


2000 

3.58O0 


8. 

si. 8 . 


i. 

d. 

8 . dil. a. 

d. 


d. a. 

70200 

s. 

r.. at. 

25 

8 . 

* 

5100 gg 

8.56OOCC 




i. HF, HCI; s. H 2 SO 4 , 



HNO 3 

8 . 


s. a., alk.i V. si. s. et. 

S. 


s. al.; si. 8. et. 

i. 

i. 

si. 8. aq. reg., a. 

i. 

i. 

V. si. s. alk. ; i. aq. reg., a. 

V. 8. 


s. HCI, at.; i. et. 

i. 

d. 

8 . aq. Br 2 , aq. reg.; i. a.. 



NazS 

1 . 


si. 8 . HCI 

i. 


8 . HCI 

8 . 

8. 

i. al. 

i. 

i. 

1 . a. 

i. 

i. 

i. aq. reg., a., alk. 

i. 

i. 

I. a., alk. 

V. s. 

d. 

1 . al. 

i. 

i. 

i. aq. reg., a. 

i. 

i. 

i. aq. Brj, aq. reg., a. 

8. 


i. al. 

d. 


8 . a., al. 

IIO200 


8. al. 

2.92250 

5.O8000 


9850 

2051 1 3 50 

si. 8. act. 

450200 

s. 

0.74 abs. al. 

2.1400 

62 , 8 »o 


7700 

I391000 

0.0825O al.jsl.s. NHj atO® 

0.01400 

0 . 331 00 ® 

i. al. 

6200 

96600 


5.4210® 

28.1600 


(mn.) 

(mn.) 


4.9610® 

27.3600 


(tri.) 

(tri.) 


130.610® 


s. dil. HF; 1. et., NHj 

d. 


d. a. 

180*50 

V. 8. 

, 8 . al. 

2.1230 


8. HCI 


Rose vitriol 692 
Rosenstiehrs green 258 
Rubidium alum 48 
Rubidium aluminum sulfate 48 
Rubidium bichromate 1838 


Rubidium bitartrate 1859 
Rubidium carbonate, acid 1829 
Rubidium fluosilicate 1854 
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Rubidium poroxide 1847 
Ruby 22 

Ruby arsanio 175 
Rutherfordine 2456 
Rutile 2401 
Sal aoetoaellae 1721 
Sal amarum 1228 
Sal ammoniac 71 


Sal catharticum 1228 
Sal chaiybdis 865 
Sal culinaria 2049 
Sal do duobus 1760 
Sal enixium 1649 
Saieratua 2025 
Saiimao 71 

Sal polyohreatum 1760 


Sal prunella 1714 
Sal aoda 2045 
Sal veoetai 1770 
Sal volatile 66 or 71 
Salt, common 2049 
Salt cake 2145 
Salt of hartshorn 66 
Salt of (emery 1760 
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i!!! Joj^onCs) 1721 
e ! phosphorus 201 1 
Sa t of Saturn 1041 
Sa t of Seignette 2133 
ga t cf soda 2042-2045 
fa t of sorrel 1721 

I; I *?•**»•• 1659 
Salt of tin 2191 


Salt of Venus 760 
Salt of vitriol 2581 
Saltpeter 1714 
Saltpeter, Bengal 1714 
Saltpeter, Chile 2097 
Saltpeter lime 455 
Saltpeter, Norway 101 
Saltpeter, Norwegian 455 


Solubility in 100 Parts 


16325® I. AsBra 


452100 O V. 8 . HNOjiS. act. 


i. al.; 0.06 icn. al.; 
0.095 act; i. et. 


1.36’oo® 8 . a.;i.allt 

81 . 8 ’ooo 


8 . 70% al. j i. et., chi. 

si. 8 . aq. reg., a. 

i. aq. reg., a., aik. 
si. s. abs. al.; i. a., CSz 
s. al. 

8 . a.; i. alk. 


8 . fused KOH; I. a. 
8 . alk. 

8 . HCI 
8 . HCI 

8. HNOj+HF 


8 . a. d. 

6.4 C 5 H 5 N; V. 8. abs. al 


8 . a.; i. alk. 

V. s. a., except HF 


Saltpeter rot 465 
Saltpeter, wall 456 
Salufer 2142 
Samaria 1883 
Sand acid 875 
Sassolite 354 
Satinite 481 
Saturn red 1081 
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No. 

Name 

Formula 

Formula 

Weight 

Color. Crystalline Form 
and Refractive Index 

1886 

Samarium 

sulfate 

Sm2(S04)3-8H2O 

733.03 

mn., 1.5519 

1887 

sulfide 

Sm2S3 

396 90 

yel. 

1888 

Scandium 

Sc 

44 96 

hex. 

1889 

bromide 

ScBrj 

284.71 

wh. pi. 

1890 

chloride 

ScCIa 

161 .33 

1891 

nitrate 

ScCNOj)! 

230.98 

col. 

1892 

oxide 

SczO] 

137.92 

wh. pd. 

1893 

sulfate 

ScaCSOxIs 

378.12 

hex. pr. 

1894 

Selenic acid 

HaSeOx 

144 98 

1895 

Selenic acid 

HaSeOx-HaO 

162 99 

nd. 

1896 

Seienout acid 

HzSeOa 

128.98 

hex. 

1897 

Seienium 

Sea 

631.68 

red pd., amor., 2.92 

1898 

Seienium 

Soa 

631 .68 

mn. 

1899 

Seienium 

Sea 

631 68 

steel gray, trig. 

1900 

bromide, mono- 

Sea Bra 

317 76 

br.-red Iq. 

1901 

bromide, tetra- 

SeBrx 

398 62 

or. cr. 

1902 

bromochloride, tri- 

SeBrsCi 

354.17 

or. cr. 

1903 

bromotrichloride 

SeBrCia 

265.25 

yel.-brn. cr. 

1904 

chloride, mono- 

SoaCIa 

228 83 

red Iq. 

1905 

chloride, tetra- 

SeClx 

220.79 

yel. or wh. delq. cr. 

1906 

fluoride, tetra- 

SeFx 

154 96 

col. Iq. 

1907 

iodide, mono- 

Seala 

411.74 

steel gray cr. 

1908 1 

iodide, tetra- 

Seix 

586.60 

dark gray cr. 

1909 

nitride 

SexNx 

371.87 

or.-yel. 

1910 

oxide, di- 

SeOa 

110.96 

wh., tet., >1.76 

1911 

oxybromide 

SeOBra 

254.79 

yel. cr. 

1912 

oxychloride 

SeOCIa 

165.87 

yel. Iq. 

1913 

sulfide 

SeS 

111.03 

or.-yel. ec. 

1914 

sulfoxide 

SeSOs 

159.03 

gn. pr. 

1915 

Silicic acid, meta- 

HaSiOs 

78.11 

amor., 1.41 

1916 

Sllicic acid, ortho- 

HxSiOx 

96 22 

amor. 

1917 

Sllico-bromoform 

Si H Bra 

268.85 

col. iq. 

1918 

chloroform 

SiHClj 

135.47 

col. Iq. 

1919 

fluoroform 

SiHFj 

86.10 

gas 

1920 

iodoform 

SiHIa 

409.83 

cot. Iq. 

1921 

oxalic acid 

Si202(0H)2 

122.20 

wh., amor. 

1922 

Silieon^ crystalline 

Si 

28.09 

gray, cb., 3.736 

1923 

Silicon, graphitic 

Si 

28.09 

cr. 

1924 

Sllloon, amorphous 

Si 

28.09 

brn., amor. 

1925 

Silicon boride, tri- 

SiBi 

60.55 

bk., rhb. 

1926 

boride, hexa- 

SiBc 

93.01 

bk. cr. 

1927 

bromide, tri- 

8)2 Brs 

535.68 

wh., rhb. 

1928 

bromide, tetra- 

SiBrx 

347.76 

ool. Iq., 1.579 


Soacchite 1247 
Scandia 1892 
Soheete'a green 724 


Soheele'8 mineral 724 
Scheelite 491 
Schiippe'8 salt 2159 
Sohuitenite 1047 


Schweinfurth green 716 
Scored ite 809 
Seignette salt 2133 
Selenite 483 
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Specific 

Melting 

Boiling 

Gravity 1 

Point ®C. 

Point ®C. 



Selenium phosphide 1686 
Seilaite 1198 
Senarmontite 161 
Siderite 844 



Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Oilier Reagents 

2.125® 












V. 8. 

V. s. 

i. abs. al. 

8. 



1. 

1. 

8. h. HNO3, h. HCI; sl. 



s. c. a. 

33 9250 

V. 8, 

i. al. 

1300 ^ 0 ° 

00 600 

8. H2SO4} d. al.; i. NH3 

V. s. 


. . 

900 “ 

40090 ° 

V. 8. al.; t. NH3 

i. 

1. 

8. CS2, iiS04, CHih 

i. 

1. 

s. CS2, l-feS04 

1. 

i. 

i. CS2 ; 8. H2SO4 

i. 

d. 

s. CS2; sl. s. chi., CzHsBr 

8. 

d. 

s. CSa, chi., CzHsBr 



V. sl. 8. CSe 



i. CS2 

d. 


V. 8. CS2, Chl., CCI4 

d. 


8. POCI3; V. sl. S. CS2; 



d. HzS 

d. 



d. 



d. 



i. 

i. 

V. sl. s. CSz, ac.; 1 . al., et. 

38.41 

V. s. 

V. 8. al., ac.; sl. s. act. 

8. d. 


s. H2SO4, CSzi ecu, bz. 

d. 


d. HzS 

i. 

i. 

8. CS2; i. et. 

d. 


8. HzSO* 

i. 

i. 

8. alk.; i. NH4Ci 

Sl. 8. 

si. s. 

s. alk.; i. NH4CI 

d. 


d. NHs 

d. 


00CS2, CCU^ chl. 

d. 


s. C6H4CH3; d. alk., al. et 

d. 


00CS2, bz. 

I. 

i. 

i. 

8. HNO3+HF, Ag;sl. s. 



Pb, 2n; i. HF 

1. 

1. 

8 . HNO34-HF, fused 



alk.; 1 . HF. 

1. 

i. 

8. HF, KOH 

1. 


sl. 8. HNO3; d. H2SO4, 



KOH 

i. 


8. HNO3; 1 . KOH; d. 



H 2 S 04 

d. 


d. KOH 

d. 


..d. H2Sa4 





Siderotiiate 864 
Silane 1939 
Silica 1947 


Silicoethane 1940 
Silicofluoric acid 875 
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No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

1929 

Silicon 

bromohydrlde 

SiBrHs 

111.03 

col. gas 

1930 

bromotrlchloride 

SiBrCb 

214.38 

Iq. 

1931 

bromodichion'de 

SiBridz 

258.84 

1932 

bromochloride, tri- 

SiBraCI 

303.30 

col., fuming iq. 

1933 

carbide 

SiC 

40.10 

blue-bk., trig., 2.654 

1934 

chloride, tri- 

SizCIfi 

268.92 

If. or iq. 

1935 

chloride, tetra- 

SiCU 

169.92 

col., fuming Iq., 1.412 

1936 

chlorohydride 

SiCIHs 

66.57 

gas 

1937 

chlorohydrosulfide 

SiCbSH 

167.54 

col., fuming Iq. 

1938 

fluoride 

SiF4 

104.09 

gas 

1939 

hydride (silane) 

SiH4 

32.12 

col. gas 

1940 

hydride (silicoethane) 

SizHe 

62.23 

col. gas 

1941 

hydride (trisilane) 

SijHs 

92.33 

col. Iq. 

1942 

hydride (tetrasilane) 

SUHio 

122.44 

col. Iq. 

1943 

iodide, di- 

Silz 

281.91 


1944 

iodide, tri- 

SizU 

817.64 

col., hex. pi. 

1945 

iodide^ tetra- 

Sil4 

535.73 

col., cb. 

1946 

iodotrichloride 

SilCU 

261.37 

col., fuming Iq. 

1947 

oxide, di- (opai) 

SiOz-xHzO 


iridescent, amor. 

1948 

oxide, di- (crlstobalite) 

SiOz 

60.09 

col., cb. or tet., 1.487 

1949 

oxide, di- (lechatelierite) 

SiOz 

60.09 



oxide, di- (quartz) 

SiOz 

60.09 

hex., 1 .5442 

1951 

oxide, di- (tridymite) 

SIOz 

60.09 

trig., rhb., 1.469 

1952 

oxide, di- , hydrate 

3SiOz*HzO 

198.29 

wh., amor. 

1953 

oxychloride 

SizOCis 

284.92 

col., fuming Iq. 

1954 

sulfide, mono- 

SiS 

60.16 

yel. nd. 

1955 

sulfide, di- 

1 SiSz 

92.22 

wh. or gray cr. 

1956 

sulfobromide 

SiSBrz 

219.99 

col. pi. 

1957 

sulfochloride 

SiSCIz 

131 .07 

wh. pr. 

1958 

Slllcotiingstic acid 

H8SiWi2042 

2914.47 

yel. cr. 

1959 

Silver 

Ag 

107,88 

silv. met., cb. 

im 

acetate 

AgCzHjOz 

166.93 

nd. 

1961 

arsenate 

Ag3A804 

462.55 

dark red, cb. 

1962 

arsenite 

AgaAsO} 

446.55 

yel. 

1963 

borate, meta- 

AgBOz 

150.70 


1964 

bromate 

AgBrOa 

235.80 

wh., tet., 1.8466 

1965 

bromide (bromyrite) 

AgBr 

187.80 

pa. yel., cb., 2.252 

1966 

carbonate 

AgzCOa 

275.77 

yel. pd. 

1967 

chlorate 

AgClOa 

191.34 

wh., tet. 

1968 

chloride (oerargyrlte) 

AgCI 

143.34 

wh., cb., 2.071 

1969 

chromate 

AgzCr04 

331.77 

dark red cr. 

1970 

citrate 

AgaCftHsOz 

512.75 

nd. 

1971 

cyanate 

AgCNO 

149.90 

wh, cr. 

1972 

cyanide 

AgCN 

133.90 

wh., 1.685d= 

1973 

dichromate 

AgzCrzOz 

431.78 

red, tri. 

1974 

dithionate 

Ag2S206-2Hz0 

411.92 

rhb.. 1.662=b 


Sflioon t«traohlorid9 1936 Silicon tetrafluoride 1938 Silver azide 1982 
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No. 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 


Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Other Reagents 

1929 

iq. i.aaaj*’ 

-94 

1.9 

d. 




< -60 

80 

d. 



lOl 


< -60 

104 

d. 




2.432 

-39 

140.5 

d. 



1933 

3.17 

>2700 

subl. 2200 

i. 

i. 

8 . fused alk.; i. a. 

1934 

1.580® 

-1 

1 44'^ * 1 ^^™ 

d. 


d. aik. 

1935 

1.60 

-70 

57.6 

d. 


d. cone. K 2 S 04 , al. 

1936 


-118 

-10 




1.145--4^" 






1937 

1.45 


100 

d. 


d. al. 

1938 

3.57 (A) 

-95.7 


V. a. d. 


8 . HNO 3 , «!., et. 

1939 ■ 

Iq. 0.68~i»*® 

-185 

— 1 1 27*®“® 

i. 


i. al., et.;^. KOH 

1940 

Iq. 0.69-25® 

-132.5 

— 15*70mm 

8 l. 8 . d. 


s. CSz, al^ bz. 

1941 

Iq. 0.7430® 

-117 

53 

d. 


ign. in air 

1942 

0.8250® 

-90 

109 

d. 


ign. in ain 

1943 


expl. in air 


d. 


i. eSz; ch^ bz. 

1944 


250 

d. 

d. 


1919®, 26 * 1^082 

1945 


120.5 

290 

d. 


2.227®CS2 

1946 


< —60 

113.5 

d. 


adds to NH} 

1947 

2.2 

1600-1750 

subl. 1750 

i. 

i. 

s. HF, h. alk., fused CaCIa 

1948 

2.32 

1710 

2230 

i. 

i. 

8 . HF; i. alk. 

1949 

2.20 


2230 

i. 

i. 

8 . HF; i. alk. 

1950 

2.65020® 

tr.<1425 

2230 

i. 

i. 

8 . HF, i. alk. 

1951 

2.26 

tr. 1670 

2230 

1 . 


s. HF;i. alk. 

1952 


-HzO, 1200 


V. si. s. 

V. si. 8 . 

0.215®, 3N NHa 

1953 

10.05 (A) 

- 33 ' 

137 

d. 


C 0 CS 2 , ecu, chi.; d. al. 

1954 

1.853V® 


8 ub). 

d. 


8 . dil. atk.; d. al. 



94020mm 




1955 




d. 

Ign. in air 

d. HNOj, al., et. 

1956 


93 

15018.3mm 

d. 


8 . CS 2 , bz. 

1957 


75 

185 

d. 


8 . CS 2 

1958 




! 96015® 


1959 

10.520® 

960.8 

2193 

1 

i. 

8. HNO3, h. H2SO4; 1 . 


Iq. 9.39*1® 



I 


alk. ' 

1960 

3.259150 

d. 


0.72«® 

2.5280® 


1961 

6.657 V° 

d. 


0.0008520® 


8 . ac., NH 4 OH, NH 4 






salts 

1962 


150 d. 


0 . 0011520 ® 

1 i. 

8 . ac., NH 4 OH, NH 4 salts 

1963 




1 9 . 0525 ® 



1964 

5.206 

d. 


0.1 6200 

1 . 390 ® 

8 . NH 4 OH; 8 i. 8 . HNO 3 

1965 

6.473V® 

434 

d. 700 

0 . 00002 * 0 ® 

0 . 00037100 ® 

0.5150® NH40H;8. KCN, 







NazSzOj 

1966 

6.077 

218 d. 


0.00320® 

0.051 00® 

8. NH4OH, Na2S203; 







1 . al. 

1967 

4.430 

230 

d. 270 

! 1015 ® 

SOfiOo 

8 . al. 

1968 

5.56 

455 

1550 

i 0.00008910® 

0.00217100® 

8 . NH 4 OH, KCN; 8 l. 8 . 





i 


HCI 

1969 

6.6252S® 



0.001 400 

0 . 011100 ® 

8 . NH 4 OH, KCN, a. 

1970 


d. 


0.02810® 

d. 100 

8 . NH 4 OH, KCN; i. al. 

1971 

4.00 

d. 


0.00610® 

V. 8 l. 8 . 

8 . NH 4 OH, KCN, HNO, 

1972 

3.95 

-(CN) 2 , 320 


0 . 000022 * 0 ® 


8. NH4OH, KCN, HNO3 

1973 

4.77 

d. 


0.008315® 

d. 

V. 8. HNOj, NH4OH, 







KCN 

1974 

3.61 














Silver biohromei« 1973 Silver fluosillcate 1995 
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ferricyanide 

ferrocyanide 

fluoride 

hyponitrite 


iodide (iodyrite) 

nitrate (lunar caustic) 
nitride (azide) 


nitroprusside 

oxalate 


perchlorate 

permanganate 

peroxide 

phosphate, ortho- 
phosphate, dibasic 
phosphate, meta- 
phosphate, pyro- 

selenide (naumannite) 
silicofluoride 


sulfide (acanthite) 
sulfide (argentite) 


tartrate 

tell u ride (hessite) 
thiocyanate 
thiosulfate 
tungstate 

j vanadate, pyro- 

Sodiuni 

acetate 

acetate 

aluminate 

amide 

ammonium phosphate 
antimonate, meta- 
anti monate, pyro- 
afitimonide 
antJmonite, meta- 
arsenate 


Silver nitrite, hypo- 1978 
Silver nitrosyl 1978 
Silver potasaium cyanide 1755 
Silver sulfocyanate 2002 
Stiver euffocyanide 2002 
Single nickel salt 1461 


Formula 

> Formula 
Weight 

Color, Crystalline Form 
and Refractive Index 

AgaFefCNls 

535.60 

or. 

Ao*Fe(CN)6-H20 

661 .49 

yel. 

AgF 

126.88 

yel., delq., cb. 

A02(NO)2 

275.78 

bright yel. 

AglOj 

282.79 

rhb. 

Agl 

234.79 

yel., hex., 2.218 

AgNOs 

169.89 

col., rhb., 1.744 

AgNs 

149.90 

wh. pr. 

AgNOi 

153.89 

wh., rhb. 

Ag2Fe(CN)5NO 

431.71 

pink-wh. 

Ag2C204 

303.78 '* 

wh. cr. 

AozO 

231.76 

brn., cb. 

AgCIO* 

207.34 

wh., delq. 

Ag M n04 

226 82 

dark vl., mn. 

A02O2 

247.76 

bk. pd. 

Aa3P04 

418.62 

yel., cb. 

Ag2HP04 

311.74 

wh., trig., 1 .8036 

AgPOa 

186.86 

col. 

Aa4p207 

605.47 

wh. 

AgzSe 

294.72 

gray, cb. 

Ag2SiF«-4H20 

429.91 

wh., cb. 

Ag2S04 

311.83 

wh., rhb. 

AqzS 

247.83 

bk., rhb. 

AQ2S 

247.83 

bk., cb. 

AQ2SO3 

295.83 

wh. cr. 

AQ2C4H4O6 

363.84 

white scales 

AgzTe 

343.37 

gray, cb. 

AgCNS 

165.97 

wh. curds 

AgzSzOa 

327.89 

wh. pd. 

Ag2W04 

463.62 

pa. yel. cr. 

Ag4V207 

645.42 


Na 

22.991 

siiv. met., cb. 

NaCzHaOz 

82.04 

wh., mn., 1.464 

NaC2H302-3H20 

136.09 

wh., mn. 

NaAIOz 

81.97 

amor. 

NaNHz 

39.02 

olive gn. 

NaNH4HP04*4H20 

209.08 

ool., mn. 

2NaSb03'7H20 

511.61 

cb. 

NazHzSbzOy’HzO 

421 . 53 

col. cr. 

NaaSb j 

190.73 

deep blue 

NaSbOz-SHzO 

230.80 

ool., rhb. 

Na3A804-12H20 

424.08 

hex., 1 .4589 


Slaked lime 443 
Smithsonite 2539 
Soap dust 2577 
Soda, baking 2025 
Soda, caustic 2075 
Soda, washing 2045 


Soda alum 49 
Soda ash 2042 
Soda crystals 2045 
Soda lye 2075 
Sodamide 2010 
Soda niter 2097 
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No. 

Specific 

Gravity 

Melting 
Point *C. 

Boilina 
Point “G. 

1 Solubility in 100 Parts | 

Cold Water 

Hot Water 

Other Reagents 





0.00006620O 


8 . NH 4 OH, h. (NH 4 ) 2 C 03 





i. 

i. 

8 . KCN; 1. NH 4 OH " 

1977 

5.852'*-*® 

435 


182'* *® 

205'**® 

si. 8. NHs 

1978 

5.75^" 

d. 110 


V. si. 8. 


d. HNOa, H 2 SO 4 

1979 

5.526'**® 

>200 

d. 

0.003'*® 

0.018**® 

8 . HNO 3 , KI; i. NH 3 

1980 

5.67 

d. 552 


3X10-7 

3X10-6 

s. KCN, Ma 2 S 203 , NHs; 







i. NaCI 

1981 

4.3527** 

212 

444 d. 

12200 

9521000 

giy-; v^st. s. ai. 

1982 


250 

expl. 297 

i. 

0.01'**° 

8. KCN, dll. HN03;8i.8. 







NH 40 H 

1983 

4.4532*® 

d. 140 


0.155*® 

1.363**° 

V. 8. NHi:; a. act.; i. al. . 

1984* 




i. 


s. NH 4 OH; i. HNO 3 , ai. 

1985 

5.029*® 

expl. 140 


0.0034'*° 


8 . KCN, NH 4 OH 

1986 

7.14316.6® 

d. 300 


0 . 001742 *® 

0.0055*0® ' 

s. KCn' fllH 40 H; i. NH 3 

1987 

2.8062S® 

d. 486 


52520® 

6253*° 

s. al. 

1988 


d. 


0.55*® 

d. 


1989 

7.44 

d. >100 


i. 


8. NH 4 OH, HNOa, 






H 2 SO 4 

1990 

6.37Y“ 

849 


0.00065'**° 


8 . NH 4 OH, KCN, a.; I. 





NH 3 

1991 


d. 110 





1992 

6.370 

482 





1993 

5.3067-5® 

585 


I. 

1 . 

8 . NH 4 OH, KCN, HNOj, 







H 2 SO 4 

1994 

8.0 

880 


i. 


8 . h. HNO 3 

1995 


100 d. 


V. 8. 


1996 

5.454 

652 

d. 

0.57*® 

1.41'**® 

8 . NH 4 OH, HNO 3 , 







H2304; i. al. 

1997 

7.326 

825 

d. 

1.3X10-'* 


8 . HNO 3 ; 1. dil. HCI 

1998 

7.317 

tr. 175 

d. 

i. 

i. 

8 . HNO 3 

1999 


d. 100 


V. si. s. 

d. 

8 . NH 4 OH; i. HNO 3 

2000 

3.432'*® 

d. 


0.2'*® 

0.22*° 

8 . NH 4 OH, KCN; i. al. 

2001 

8.5 

955 


i. 


8 . HNO 3 , KCN 

2002 


d.>120 


0.000022*® 

0.00064'**® 

8 . NH 4 PH; i. dil. a. 

2003 


d. 


si. 8. 


8 . NH 4 OH, NazSaOs 

2004 




0.05'*° 


8 . NH 4 OH, KCN; 8. d. 







HNO 3 

2005 


383 





2006 

0.971220® 

97.5 

889 

d., forms 


i. bz.; d. ai. 


Iq. 0.93'ooo 



NaOH 



2007 

1.528 

324 


46.520° 

170'**® 

2.1'*° al. 

2008 

1.45 

58 

- 3 H 2 O, 120 

V. s. 

V. 8. 

7.82*° abs. al. 

2009 


1650 


8. 

V. 8. 

i. al. 

2010 


210 

400 

d. 


d. ai. 

2011 

1.574 

79 d. 


16.7 

100 

i. ai. 

2012 




0.031 '2.3® 


si. s. al., NH 4 salts; i. ac. 

2013 




0.03' 2.30 

0.3'**® 

0.007'2.3o^ 26% ai. 

2014 


856 


d. 


2015 

2.864 

d. 


d. 



2016 

1.759 

86.3 


26.7' 7® 


1.67 al., 50'*® oly. 


Soda niter sal iter 2097 
saltpeter 2097 
gdium acid carbonate 2026 
gdium acid fluoride 2026 
Sodium acid oxalate 2103 


Sodium acid pyrophosphate 
2128 

Sodium acid sulfate 2030 
Sodium acid sulfite 2031 
Sodium acid tartrate 2158 
Sodium alum 49 


Sodium aluminum chloride 33 
Sodium aluminum fluoride 34 
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Formula 

Weight 


Color, Crystallne Form 
and Refractive Index 


Sodium 

arsenate, acid (monobasic) 

arsenate, acid (dibasic) 

arsenate, acid (dibasic) 

arsenite, acid 

arsenite, meta- 

aurosulfide 

azide 

benzoate 

bicarbonate 

bifluoride 

bismuth thioglycollate 
bismuthate 
bismuthide 
bisulfate 
bisulfate 
bisulfite 
borate, meta- 
borate, meta- 
borate, tetra- 
borate, tetra 

borate, tetra- (borax) 

bromate 

bromide 

bromide 

bromoplatinate 

carbide 

carbonate (soda ash) 

carbonate 

carbonate 

carbonate (sal soda) 

carbonate, sesqui- (trona) 

chlorate 

chioraurate 

chloride 

chloroiridate 

chioroplatinate 

chloroplatinite 

chromate 

chromate 

citrate 

citrate 

cobaltinitrite 

cyanide 

dichromate 


dithlonate 


* Usual commercial form. 
Sodium aluminum silicate 35 
Sodium aluminum sulfate 49 


NaH2A804-H20 

Na2HA804*7H20* 

Na2HAs04*12H20 

Na2HA803 

NaAsOz 

NaAuS-4H20 

NaNj 

NaC7Hs02 

NaHCOa 

NaHF2 

Na3BI(SCH2COO)s 

NaBiOj 

NasBi 

NaHS04 

NaHS 04 -H 20 

NaHSOa 

NaBOz 

NaB0r4H20 

Na2B407 

Na2B407*5H20 

Na2B4O7*10H2O* 

NaBrO} 

NaBr 

NaBr*2H20 

Na2PtBr6*6H20 

Na2C2 

NazCOs 

NazCOs'HzO 

Na2C03*7H20 

NazCOs-lOHzO 

Na3H(C03)2*2H20 

NaCIOj 

NaAuCi4*2H20 

NaCI 

Na2lrCl6*6H20 

NazPtCIs-BHzO 

Na2PtCl4*4H20 

Na 2 Cr 04 

Na2CrO4-10H2O 

Na3C6H507-2H20 

2Na3C6H$07*11H20 

Na3Co(N02)« 

NaCN 

Na2Cr207-2H20 


Na2S20«*2H20 


rhb. 

, 1.5535 

col.. 

mn.. 

1.4658 

mn. 

, 1.4496 

col. 



wh.- 

-gray 

pd., hyg. 

col.. 

mn. 


wh., 

, hex. 


col. 

cr. 


wh., 

mn.. 

1.500 

col. 

cr. 


yel., 

hyg. 


yel.- 

>brn. pd. 

biue 

i-vl. 


col.. 

tri. 


col.. 

deiq. 

, mn. 

col.. 

mn.. 

1.526 


137.88 

mn. 

201 . 26 


291.34 

col., rhb., 1.461 

381.42 

wh., mn., 1.4694 

150.91 

col., cb. 

102.91 

col., cb., 1.6412 

138.94 

col., mn. 

828.66 

dark red, tri. 

70.00 

brn. pd. 

105.99 

wh.pd., 1.535 

124.01 

Wh., rhb., 1.506-1.509 

232 11 

rhb. or trig. 

286.15 

wh., mn., 1.426 

226.04 

wh., mn., 1.5073 

106.45 

wh., cb., or trig., 1.5151 

397.85 

or.-yel., rhb., 1.6± 

58.45 

col., cb., 1.5443 

559.02 

red, tri. 

561.91 

red, tri. 

454.96 

red 

161.99 

yel., rhb. 

342.15 

yel., delq., mn. 

294.11 

wh. 

714.33 

wh,, rhb. 

403.96 

yel. to yel. brn. cr. pd. 

<9.01 

wh., cb., 1 .452 

298.03 

red, mn., 1.6994 

242.15 

ool., rhb., 1.4953 




Sod urn beryllium fluoride 310 Sodium binoxalate 2103 
Sodium b borate 2034 Sodium biphoephate 21 19 

Sodium bichromate 2059 Sodium bisulfide 2072 












inorganic COMPOUNDt* 


MeltJnff 
Point ®C. 


i Solubility 

in 100 Parts 

[Cold Water 

Hot Water 

1 Other Reagents 



Sodium bisulfite, meta- 2088 
Sodium bitartrate 2158 
bodium borofiuoride 2066 


Sodium calcium sulfate 480 
Sodium carbonate, acid 2025 


i. al., cono. HCI 


Sodium dihydrooen phosphate 
2119 

Sodium dioxide 2113 
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ferricyanido 
ferric oxalate 


ferrocyanide 

fluoborate 

fluoride (villiaumite) 
formaldehyde aulfoxylate 
formate 

hydride 

hydrosulftde 

hydrosulfida 

hydroauirite 

hydroxide 

hydroxide 

hypochlorite 

hypo nitrite 

hypophoaphate 

hypophoaphate, acid 


hypophoaphite 


iodoplatinate 


manganate 

metahiauifite 

methylate 

molydate 

molybdate 
molybdate, di« 
molybdate, tri- 
molybdate, tetra- 
moiybdate, octa- 
molybdate, deca- 
nitrate (aoda niter) 
nitride 
nitrite 

nitropruaaide 


oxalate 
oxalate, acid 


perborate 


* Ueual oommerciai form. 

Sodium ethoxide 2061 
Sodium fluoride, acid 2026 
S^fum fiuOOi^^oate 2142 


Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

NaOCzHs 

68.05 

wh. 

Na3Fe(CN)6-H20 

298.95 

red, delq. 

Na3Fa(C204)3*5HH20 

487.98 

gn., mn. 

Na2F02O4 

221.68 


Na4Fe(CN)**10HzO 

484.09 

yel., mn. 

NaBF4 

109.81 

wh., rhb. 

NaF 

41.99 

tet., 1.3258 

NaOsSCHa-aHzO 

154.12 

wh. cr. 

NaHCOz 

68.01 

wh., mn. 

NaH 

23.999 

Silv. nd., 1.470 

NaSH*2H20 

92.10 

col., delq., nd. 

NaSH-SHzO 

110.11 

rhb. 

Na 2 S 204 * 2 H 20 

210.15 

coi. cr. 

NaOH 

40.00 

wh., delq. 

NaOH*3MH20 

103.06 

mn. 

NaOCI 

74.45 

pa. yel., in eoln. only 

Na2(NO)2 

106.00 


Na4P2O6-10H2O 

430.07 

mn. 

Na2H2P206*6H20 

314.04 

col., mn. 

NaH2P02-H20 

106.00 

coi., mn. 

NalOj 

197.90 

coi., rhb. 

Nal* 

149.90 

col., cb., 1.7745 

NaI-2H20 

185.93 

col., mn. 

NazPtle-eHzO 

1110.63 

mn, (?) 

NaCaHsOj 

112.06 

col., amor. 

Na2MnO4*10H2O 

345.08 

gn., mn. 

NazSzOs 

190 11 

wh. pd. 

NaOCHa 

54.03 

wh. pd. 

NazMo04 

205.93 

wh. 

Na 2 Mo 04 * 2 H 20 * 

241.96 

pi. 

NazMoz 07 

349.88 

nd. 

NazMo3O|0*7H2O 

619.94 

nd. 

Na2Mo40t3*6H20 

745.88 

nd. 

Naz Mo8025*4H20 

1285.65 

pd. 

Naz MoioOji *1 2 H 2 O 

1717.67 

wh. cr. 

NaN03 

85.00 

col., trig., 1.5874 

NasN 

82.98 

gray 

NaNOz 

69.00 

pa. yel., rhb. 

Na2Fe(CN)5NO-2H20 

297.97 

red, rhb. 

NaOOCCi7H33 1 

304.45 

wh. pd. 

N 820204 

134.00 

wh. cr. 

NaHC204*H20 

130.04 

tri. 

NazO 

61.98 

wh., delq. 

NaBOs'HzO 

99.83 

wh. pd. 


Sodium hypoaulfite 
(improper) 2165 
Sodium magnesium chloride 
1225 


Sodium metaborate 2032 
Sodium metaphoephate 2125 
Sodium metaphoephate, hexa«> 
2070 
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Melting 
Point ^C. 


Boiling 

Point 



d. 

17.9200 
(anh.) 
1 0820 so 

400 

8 . 

4400 


H2O, 200 I 10025® 


-OHzO, 120 16200 

28.4210 


Solubility in 100 Parts 


8 . abs. al. 
i. al. 


6395 50 
(anh.) 
210100 ® 
51000 


Sodium metasilicate 2138 
Sodjum methoxide 2089 
bodium monohydrogen 
Pnosphate 2121 


4016® 

10 

3.7200 
1.7150 
forms 
NaOH 
8l. 8. 


Sodium nitroferrocyanido 2100 
Sodium nitrosyl 2078 
Sodium orthosilicate 2140 
Sodium peroxychromate 2109 


6.331000 
21 1000 


V. s. dil. HCl 
i. al. 

si. 8 . al., d. H 2 S 04 
V. si. 8 . aK 

V. s. gly.,«. al., d. dil. a. 
sf. 8 . al. ; I. et. 

i. bz., CSs, ecu, NH3 
8 . al.; d. d- 
8 . al.; d. 4 
i. al. 

V. s. al., gfy.; i. et., act. 


8 . NH 4 OH; i. ai. 


V. 8. al.; al. 8. NH3 
8. ac. ; i. al. 

V. 8. al., act. 

V. 8. NH 3 


8. gly., si. 8. al. 
8. al. 


II5.51000 i. MeOAr. 


s. NH 3 ; 8 l. 8 . gly., al. 


163.21000 0.3200 et.; 0.3 abs. al.; 

4.4200 m. al.,-v. s. NH3 


d. al. 

8. gly., aik. 
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Sodium 

NaB02-3H20-H202 

perborate 

perchlorate 

NaCl04 

perchlorate 

NaCI04-H20 

perchromato 

NaaCrOg 

periodate 

NaI04 

periodate 

NaI04*3H20 

permanganate 

NaMn04*3H20 

peroxide 

Na202* 

peroxide 

Na202-8H20 

perrhenate 

NaRe04 

perruthenate 

NaRu 04 *H 20 

persulfate 

Na2S208 

peruranate 

Na2U0s*5H20 

phosphate, monobasic 

NaH2P04‘H20* 

phosphate, monobasic 

NaH2P04*2H20 

phosphate, dibasic 

Na2HP04 

phosphate, dibasic 

Na2HP04*7H20 

phosphate, dibasic 

Na 2 HP 04 ‘ 12 H 20 

phosphate, tribasic 

1 Na3P04 

phosphate, tribasic 

Na 3 P 04 ' 12 H 20 * 

phosphat6,meta-(glas8) 

1 NaPOj 

phosphate, meta-( 80 l.) 

NaPOa 

phosphate, meta-(insol.) 

NaPOa 

phosphate, pyro- 

NhaPiOt* 

phosphate, pyro- 

Na4P2O7-10H2O 

phosphate (pyrodisodium) 

NazHzPzOr 

phosphate (pyrodisodium) 

Na2H2P207*6H20 

phosphite, ortho- 

Na2HP0a-5H20 

phosphite, acid 

2NaH2P03'5H20 

piatinate 

Na2Pt03-3H20 

potassium tartrate 

IMaKC4H406*4H20 

salicylate 

IMaC7H503 

selenate 

Na 2 Se 04 

selenate 

Na2SeO4-10H2O 

selenide 

Na2Se 

silicate, meta- 

NazSiOa 

silicate, meta- 

Na2Si03-9H20 

silicate, ortho- 

Na4St04 

silicate 

Na2Si409 

sillcofluoride 

Na2SiF6 

stannate 

Na2Sn03'3H20 

stearate 

NaOOCCi7H35 

sulfate (thenardite) 

Na 2 S 04 

sulfate 

Na2S04 

sulfate 

Na2S04 

sulfate 

Na2S04-7H20 

sulfate (Qlauber's salt) 

Na2S04-10H20 

sulfide, mono- 

NazS 

sulfide, mono- 

' NazS-SHzO 


Formula 

Weight 


163 

.88 

122 

.45 

140 

.46 

248 

.98 

213 

.90 

267 

.96 

195 

.98 

77 

.98 

222 

.11 

273 

.21 

206 

.11 

238 

11 

454 

.13 

138 

.00 

156 

.01 

141 

97 

268 

.08 

358 

.16 

163, 

.95 

380. 

,14 

101. 

,97 

101 . 

,97 

101. 

97 

265 

91 

446. 

07 

221 

95 

330. 

04 

216. 

05 

298. 

04 

343 

12 

282. 

23 

160. 

11 

188. 

94 

369. 

10 

124. 

94 

122. 

07 

284. 

22 

184. 

05 

302. 

34 

188. 

07 

266. 

73 

306. 

47 

142. 

05 

142. 

05 

142. 

05 

268. 

16 

322. 

21 

78. 

05 

240. 

,19 


and Refractive Index 


transpar^ent, mn. 
rhb., 1.4617 

hex. 
or. pi. 
tet. 
trig. 

purple, delq. 
yei.-wh. pd. 
wh., hex. 
col. pi. 
bk. or. 
wh. cr. 
red cr. 

col., rhb., 1.4852 
col., rhb., 1.4629 
wh., hyg. 
col., mn., 1.4424 
col., mn., 1.4361 

wh. 

wh., trig., 1.4468 
col., hyg., 1.485 
col., 1.478 
col., 1.510 
wh. 

mn., 1.4525 
col., mn., 1.510 
col., mn., 1.4645 
delq., rhb. 
mn. pr. 
yel. 

rhb., 1.493 
wh. cr. 
rhb. 
mn. 

delq. cr. 

col., rhb., 1.520 

rhb. 

col., hex., 1.530 
amor. 

wh., hex., 1.312 
hex. tablete 
wh. soap 
col., rhb., 1.477 


col., hex. 
tet. 

col., mn., 1.396 
pink or wh., amor 
col., delq., cr. 


^ tieual commercial form. 

phenolsulfonate 21 56 
#odlum^phoephate, hexameta- 
2070 


Sodium phosphate, hypo- 2079 Sodium phosphate, 
phosphate, primary secondary 2121 

Sodium phosphate, tertiary 
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Specific 

Gravity 


Molting 
Point ®C. 


Boiling 
Point *C. 


Solubility in 100 Parts 


Cold Water Hot Water I Other Reagents 



8. a. 

3201 oo® 

8. al.; 51 m. al.; 52 act. 


i. et. 

284500 

8. al. 

6001 ooo 

i. al., eU 

37500 


s. 


V. s. 

8. NHs;^. alk. 

d. 

8. dil. a. 


2146 2.698 


tr. 100 to 
mn. 

tr. 500 to 
hex. 
884 


|od|um phosphite, hypo- 2081 Sodium potassium 
potassium carbonate cobaltinitrlte 1757 

Sodium prussiate, red 2062 
Sodium prussiate, yellow 2065 


-IIHaOiooo 

28.315® 

0* 


V. 8. 

V. s. 


21 

8. 


i. 

V. 8t. S. 


2.260® 

45O6® 


5.40® 

931 ooo 


4.50® 

21*0® 


6.90® 

36*0® 

-5H2O, 120 

4000® 

1100«® 

-5H20, 100 

560® 

193«® 

-SHzO, 150 

8. 


-4H2O, 215 

260® 

66*50 


111150 

125*5® 


83.4550 

72.8100® 


29.80® 

3401 ooo 


d. 



8. 

8. d. 

-6H,0, 100 

V. 8. 

V. 8. 


8. 

8. 


8. 

8. 


0.440® 

2.45100® 


500® 

6750® 


si. 8. 

8. 


600 

42100® 


48.8<o® 

42.51000 


19.4*00 

45.3500 


44.900 

202.6*50 

lOHtO, 100 

3615® 

412**0 


15.4100 

67.3900 


125*5® 






d. a. 

i. al., NHs 


i. al. 
si. 8. al. 
1715® al. 


i. NH3 

i. Na or K salts, al 
29i«®, HN NaOH 

i. Na or K salts, al 
i. al. 

t. al., act. 
si. 8. al. 
i. al. 

d. HI; 8 . H2SO4 


i. al. 

si. 8. al.; i. et. 
8. al.; d. a. 


Sodium pyrophosphate 2126 
Sodium pyrosuifite 2086 
Sodium sulfate, acid 2030. 
Sodium eutfhydrate 2072 
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♦ Usual commercial form. 
Sodium sulffte, acid 2031 
.Sodiirm sulfite, metabi- 2088 
Sodium aulfooarbonato 2162 


Sodium euifocyanate 2136 
Sodium sulfocyanide 2163 
Sodium tetraborate 2034 
Sodium thioaurite 2022 


Sodium uranyl carbonate 2466 
Soluble tartar 1771 
Sorensen's phosphate 2124 











inorganic compounds 
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No. 

Specific 

Gravity 

MelttnK 
Point ®C. 

Boiling 
Point ®C. 


Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Other RenKcnts 

2152 


275 


8. 

8. 

s. al. 

2153 


251.8 


8. 

8. 

8. al. 

2154 

2.633 

d. 


13 . 90 ® 

28.384° 

i. al., NH 3 

2155 

1.561 

- 7 H 2 O, 33.4 

d. 

34.W?‘ 

67.810° 

t. al. 

2156 




24250 

1251 00 " 

O. 7250 , 7.5760 j 2025° 






giy. 

2157 

1.818 



2960 

6643° 

1 . al. 

21 58 




11 

50 


2159 

1.839 



21 .60® 

60000° 

i. al. 

2160 


d. 


s. 



2161 


d. 


V. 8. 




2162 


d. 


S. 

d. 


2163 


287 


11010 ° 

2251000 

V. s. a4 

2164 


d. 



d. 

2165 

1.667 



500° 

23180° 


2166 

1.685 

d. 48.0 


74 . 70 ° 

301.800° 

8 . NH 3 ; V. si. 8 . al. 

2167 

4.179 

692"“ 


57.580° 

97?8B0 ' 


2168 

3.245 

- 2 H 2 O, 100 


880° 

123 . 5100 ° 

si. 8 . NH 3 ; i. a., al. 

2169 

3.987^° 

-I 6 H 2 O, 


8 

d. 




300 





2170 




i. 

i. 

8 . alk. carb., dil. a. 

2171 


866 (anh.) 


V. 8. 

d. 

I. al. 

2172 


654 


8. 


i. al* 

2173 




i. 

1. 

s. a. 

2174 




i. 

i. 

8. KOH; i. a. 

2175 




i. 



2176 

2.4 

d. 


33.315° 



2177 

Iq., 3.3435° 

31.0 

202 

8. 

d. 

s. H 2 SO 4 , AsBrs, PCI 3 , 







act. 

2178 

2.226^0° 

-30.2 

114.1 

8. 

d. 

8 . abs. ai., act., NH 3 ; 







8. 00 CSz 

2179 




8. 

8. 

8 . al. 

2180 

4.78V'' 


705 

V. 8. 

forms 





Sn 02 


2181 

4.46 

143.5 

340 

V. 8. 

forms 

14515 ® CSz; s. al., et.. 






SnOz 

act., bz., OCI 4 

2182 

7.0 

1127 


i. 

i. 

s. cone. H 2 SO 4 ; i. alk.. 




1 



IMH 4 OH, NH 3 

2183 




8. 



2184 

3.98 (anh.) 



i. 

i. 

i. HNO 3 

2185 

6.56 

forms Sn 4 p 3 


i. 


8 . HCI; i. HNO 3 



at 415 




2186 

5.0 

650 


i. 


8 . alk., h. H 2 SO 4 ; i. dil. a. 

2187 




V. 8. 

d. 

s. dil. H^SOa HCI* d 







W* Ulle 1 1 IWll VI* 

abs. al. 

2188 

4.5 

d. 


0.00002 

i. 

8 . aq. reg., h. alk.; i. HCI, 







HNO 3 

2189 

5.12170 

21 5.5 

620 

8. 

d. 

8 . CsHsN 

2190 


246.8 

623 

83.90° 

269.815° 

s. alk., abs. al., et. 

2191 

2.7115 50 

37.7 

d. 

118.70° 

00 

s. tart, a., alk., al. 

2192 


d. 


1 . 


8 . HCI 








Spanish white 328 or 428 
Spanish whitinfl 328 or 428 
Spelter 2530 
Sphalerite 2583 


Spherocobaitite 659 

Spinel 1170 

Spirit of salt 943 

Stannic ammonium chloride 78 


Stearic acid, cf. organic table. 
Steinbuhi yellow 233 
Stercorite 201 1 
Stiblated tartar 161 
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Formula 

Formula 

Color. Crystalline Form 

No. 

Name 

Weight 

and Refractive Index 


Stonitout 


449.36 

156.70 


2193 

2194 

ferrocyanide 

fluoride 

Sn2Fe(CN)s 

SnFz 

wh., mn./aq.HF 

2195 

hydroxide 

Sn(OH )2 

152.72 

yel., amor. 

2196 

iodide 

Snl2 

372.52 

red, rhb., or mn. 

2197 

oxaiate 

SnC204 

206.72 

wh. pd. 

2198 

oxide 

SnO 

134.70 

bk., cb. 

2199 

oxychloride 

SnO‘SnCl2*3H20 

378.36 

wh. 

2200 

selenide 

SnSe 

197.66 

steel gray pr. 


eulfide 

SnS 

160.77 

brn.-bk., rhb. 

2202 

sulfate 

SnS 04 

214.77 

wh. cr. 

2203 

telluride 

SnTe 

246.31 

gray cr. 

.2204 

Strontium 

Sr 

87.63 

siiv. met., cb. 

2205 

acetate 

Sr(C2Hj02)r>/4Hi0 

214.73 

wh. cr. 

2206 

arsenate, acid 

SrHAs 04 -H 20 

245.56 

rhb. nd. 

2207 

borate 

SrB407-4H20 

314.97 


2208 

boride 

SrBe 

152.55 

bk. cr. 

2209 

bromate 

Sr(Br 03 ) 2 *HjO 

361.48 

mn. 

2210 

bromide 

SrBr2 

247.46 

wh. nd. 

2211 

bromide 

SrBn-eHiO 

355.56 

col. cr. 

2212 

carbide 

SrC2 

111.65 

bk. cr. 

2213 

carbonate (strontianite) 

SrCOa 

147.64 

wh., rhb., 1.664 

2214 

chiorate 

Sr(CIOa )2 

254.64 

wh., rhb., 1.6047 

2215 

chiorate 

Sr(CI 03 ) 2 * 8 H 20 

398.67 

wh. nd. 

2216 

chloride 

SrCl 2 

158.54 

wh., cb., 1 .6499 

2217 

chloride 

SrClr6H20* 

266.64 

wh., rhb., 1.5364 

2218 

chromate 

SrCr04 

203.64 1 

yei., mn. 

2219 

cyanide 

8r(CN)2*4H20 

211.73 

delq. cr. 

2220 

dichromate 

SrCrzOj-SHzO 

357.70 

red, mn., 1.7174 

2221 

dithionate 

SrSzOti'AHzO 

319.83 

trig., 1 .5296 

2222 

ferrocyanide 

Sr2Fe(CN)6-15H20 

657.46 

yel., mn. 

2223 

fluoride 

SrF2 

125.63 

wh., cb., 1.438 

2224 

formate 

Sr(HC02)2 

177.67 

rhb., 1.574 

2225 

formate 

Sr(HC02)2*2H20 

213.70 

rhb., 1.521 

2226 

hydrosulfide 

Sr(SH )2 

153.78 

cot. cr. 

2227 

h>droxide 

Sr(OH )2 

121.65 

wh., delq. 

2228 

hydroxide 

Sr(OH)2-8H20* 

265.77 

col., tet., 1.499 

2229 

lodate 

Sr(l03)2 

437.45 

tr:. 

2230 

iodide 

Srla 

341.45 

col. pi. 

2231 

iodide 

Srl2-6H20 

449.55 

coi. cr. 

2232 

lactate 

Sr(C3H503)2-3H20 

319.82 

wh. pd. 

2233 

molybdate 

SrMo04 

247.68 

tet. 


nitrate 

Sr(N 03 > 2 * 

211.65 

coi., cb., 1.5878 

2236 

nitrate 

Sr(N03)2-4H20 

283.71 

wh., mn. 


nitrite 

Sr(N02)2 

179.66 



* UiuAl oommeroial form. 

9tililno 147 


Stibnlte 1 58 
Stolzite 1109 


Strong ite 825 
Strontia 2239 
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m 

Specific 

Gravity 

Melting 
Point *C. 

Boiling 
Point ®C. 

! Solubility in 100 Parts | 

Cold Water 

Hot Water 

Other Reagents 

2193 




1. 


8. h. HCI 

2194 


210-5 

d. in air to 

42180 


slow hydrolysis in aq. 



SnOFj 



2195 


forms 


0.0002*5® 

forms 

8. aik., dil. a.; i. NH4OH 


SnO>160 



SnO 

2196 

6.21 



1.3*1® 

4.01 00® 

8. dil. HCI, alk. 

2197 

3.56 V 




i. 


2198 

6.95 " 

d. 


i. 

iT 

8. a.; V. si. 8. NH4CI; 







i. all^, NH3 

2199 




i. 

i. 

8. dil. 4., al. 

2200 

6.180® 

861 


i. 


8. aq. rbg., aik. sulfides 

2201 

5.0800® 

880 

1230 

0.00000218® 

i. 

S. HCIy(NH4)2Sn 

2202 


-SO,. 360 


I9180 

*1 31000 

8. H2S04 

2203 

6.48 




j 

i. HCI ^ 

2204 

2.6 

770 

1370 ' 

d. 

forms 

s. al., 4 






Sr(OH)2 

' 

2205 

2.099 


d. 

36.9®® 

36.4970 

0.2615® * m. ai. 

2206 

3.606>5® 

-HzO, 130 

-1 HHjO, 

0.28415 50 

d. 

s. a. 




360 




2207 





771000 

8. HNO), NH4 salts 

2208 

3.3 



i. 

i. 

s. HNO3 

2209 

3.773 

-HzO, 120 

d. 240 

3315® 



2210 

4.21 6 V** 

643 

d. 

85.2®® 

222.510®° 

8. al., amyl al. 

2211 

2.358<»® 

88 

~6H20, 

1950® 

00 





>180 




2212 

3.19 



d. 


d. a. 

2213 

! 3.70 

1 49750 atm 

-CO2, 1350 

0.001115® 

0.065100® 

s. a., NH4 salts, aq. CO2 

2214 

3.152 

120 d. 


174.915® 

V. 8. 

8. al.; i. abs. al. 

2215 




8. 

V. 8. 

8. al. 

2216 

3.052 

873 



43.50° 

100.8100® 

V. si. s. act., abs. al.; 







i. NH3 

2217 

1.93317® 

-4H2O, 61 

--6H2O, 100 

104®° 

1 98*0® 


2218 

3.8951 s* 



0.08815® 

0.043100® 

8. HNO3, HCI, ac., NH4 







salts 

2219 


d. 


V. s. 



2220 



d. 110 




2221 

2.373 

d. 

-4H2O, 78 

2215® 

$71000 

i. al. 

2222 




50 

100 


2223 

4.22 

1400 


0.011®® 

0.012*70 

8. h. HCI; 1. HF 

2224 

2.695 

71.9 


9.1®® 

34.41000 


2225 

2.25 

d. 


8. 

8. 


2226 


d. 


8. 

d. 


2227 

3.625 

375 


0.410® 

21.83100® 

8. NH4CI 

2228 

1.90 

-7H2O in 


0.900® 

47.7*00® 

8. NH4Ci; i. act. 



dry air 





2229 

5.0451 50 



0.03150 

0.8100® 


2230 

4 . 649 V‘' 

402 

d. 

165.3®® 

383*000 

8i. 8. aba. al. 

2231 

4.415 



456®® 

00 


2232 


-3H2O, 120 


30 

200 

si. 8. al. 

2233 

4.145 


0.010417® 

2234 

2.986 

570 


40®® 

100*90 

8. NH3; 0.012 abs. al. 

2235 

2.2 



62.2®® 

124*0° 

i. HNO3 

2236 

2.867*7® 



53®® 

13895° 









Strontianite 2213 
otrontium bichromate 2220 


Strontium bisulfate 2250 
Strontium fiuosllicate 2248 
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Strontium 

nitrite 

oxalate 

oxide (atrontia) 

perchlorate 
I permanganate 
peroxide 
peroxide 

phosphate, dtbasic 
salicylate 
selenate 
silicate 
silicofluoride 
sulfate (celestite) 
sulfate, acid 
sulfide, mono- 
sulfide, tetra- 
sulfite 
tartrate 
thiocyanate 
thiosulfate 
tungstate 
Sulfamic acid 
Sulfur, amorphous 
Sulfur, monoclinic 
Sulfur, rhombic 
Sulfur bromide, mono- 
chloride, mono- 
chloride, di- 
chioride, tetra- 
chloroiodide 
fluoride, hexa- 


Sr(N02)2*H20 

SrC 204 *H 20 

SrO 

Sr(CI 04)2 

Sr(Mn04)2*3H20 

Sr02 

Sr02*8H20 

SrHP 04 

Sf( C7 Hs 03)2*2 H2O 

SrSe 04 

SrSiOa 

SrSiF6*2H20 

SrS04 

Sr(HS04)2 

SrS 

SrS4*6H20 

SrSOa 

SrC4H406*4H20 

Sr(CNS)z-3HzO 

SrS203*5H20 

SrW04 

NH2SO3H 

$ 

Sb 

Ss 

S2Br2 

S 2 CI 2 

SCl2 

SCI4 

SCI7I 

SFs 


Color, Crystalline Form 
and Refractive Index 


col. cr. 

col., cb., 1.870 

col. cr. 
purple, cb. 
wh. pd. 
wh. cr. 
rhb., 1.62± 
col. cr. 
rhb. 

col., hex., 1.599 
mn. 

col., rhb., 1.6237 

col., granular 

wh. or gray, cb., 2.107 

red-wh. cr. 

wh. cr. 

mn. 

delq. 

mn. 

wh., tet. 
wh., rhb. 

pa. yel. pd., 2.0-2.9 
pa.yel., mn. 
pa. yel., rhb. 
red, fuming Iq. 
red-yel. Iq. 
dark red fuming Iq. 
yel.-brn. Iq. 
red-yel. pr, 
col. gas 


iodide, hexa- 
oxide, sesqui' 
oxide, di- 


gray-bk. cr. 
biue-gn. cr. 
col. gas 



* Msuat Gommerclal form. 
Strontium aulfhydrate 2226 
Strontium sulfooysnate 2255 


Strontium sulfocyanide 2255 
Strontium white 2249 
Struvite 1174 


Sugar of lead 1041 
Sulfurated lime 485 
Sulfur dioxide 2270 
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No. 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point “C. 


Solubility 

in 100 Parts 

Cold W ater 

Hot Water 

Other Reagents 

2237 

2.408£'’ 

-HaO, 

d. 240 

58.90® 

182100° 

0.4220°, 90% al. 



>100 





2238 


— HzO, 150 


0.005»8° 

0.015 

8 . HCi, HNO 3 

2239 

4.7 

2430 


forms 


si. s. al.; i. et. 




Sr(OH )2 



2?40 




31 0250 

V. s. 

212 m. al.; 181 al; i. ot. 

2241 


d. 


27000 

29118° 


2242 


d. 


0.00820° 

d. 

s. al., NH 4 CI; i. act. 

2243 

1.951 

-SHzO, 100 

d. 

0.01820° 

d. 

8 . al.; i. fj H 4 bH 

2244 

3.544150 



i 

j. 

8 . a., N H 4 salts 

2245 


d. 


5.625° 

28.61000 

1 . 5250 , 9,8780 al. 

2246' 

4.25 



i. 

i. 

s. h. HCI; i. c. HNO 3 

2247 

3.65\«'° 

1580 


i. 

i. 

2248 

2 . 9917.50 

d. 


3.2150 

d. 

0.0615°, io% al.; 8 . HCI 

2249 

3.96 

1580 d. 


0.01130° 

0.011432° 

si. s. a. ; dil. H 2 SO 4 , al. 

2250 


d. 


d. 


14700 H 2 SO 4 

2251 

3.70»5® 



8 . d. 


8 . al.; 1 . act.; d. a. 

2252 


25 


s. 


s. al. 

2253 


d. 


0.003317° 


V. s. H 2 SO 3 

2254 

1.9662/° 



0 . 110 ° 

0.7685° 

2255 


-SHzO, 100 

d. 160 

V. 8. 


V. 8. ai. 

2256 

2.17170 

~4H20, 100 


9 . 50 ° 

571000 

i. al. 

2257 

6.184 

d. 


0.1415° 



2258 

2.03 V"* 

205 d. 


200 ° 

4070O 

si. s. at., act.; i. et. 

2259 

2.046 

120 

444.6 

i. 

i. 

si. S. CS 2 

2260 

1.96 

119.0 

444.6 

i. 

i. 

s. CS 2 , al. 

2261 

2.07 

112.8 

444.6 

i. 

i. 

240 °, 18155° CS 2 

2262 

2.636 

-46 

540.18mm 

d. 



2263 

1.68720° 

-80 

138 

d. 


8 . CSz, et., bz. 

2264 

1.621 

-78 

59 

d. 


d. al. 

2265 


I -30 

d. > —20 

d. 



2266 


d. 


d. 



2267 

Iq., 1 . 79 - 39 °; 

—50.8 (un- 

subl. —63.5 

V. si. 8 . 


s. KOH; si. 8 . al. 


5.11200(A) 

der press.) 





2268 





d. 

a. CS 2 

2269 


d. 70 


d. 


d. al., et. 

2270 

lq.,1.4340O; 

-75.5 

- 10.0 

22,80° 

4 . 550 ° 

8 . H 2 SO 4 ; al., ac. 


2.264(A) 






2271 

Iq., 1.923 ; 

16.83 

44.6 

d. 


8 . H 2 SO 4 


2.76(A) 






2272 

1 .97200 

50 


forms 


8 . H 2 SO 4 





HzSO* 


2273 


0 

subl. 10 

d. 


8 . H 2 SO 4 

2274 

1.65600 


60 

d. 


d. al., HCI 

2275 

1.837 

-37.5 

1 53752 mm 

d. 


d. HBr. HI 

2276 


57 d. 

subl. 

d. 



2277 

1.834V® 

10.35 

d. 340 

oo 

00 

d. al. 

2278 

1.842V° 

8.49 

290 

00 

00 

d. al. 

2279 

1.650f^ 

-39.45 

167 

00 

00 

d. al. 

2280 

1.868200 

35.16 

d. 

d. 


d. al. 

2281 

1.667 V® 

-54.1 

69.1760mm 

d. 


8 . ac.; d. al. 

2282 


-120 

-52 

109° 


8 . alk.; i. cone. H 2 SO 4 


Ijijfuret 486 Sulfuric (acid) anhydride 2271 Sulfur subchloride 2263 

outfuretted hydrogen 956 Sulfur monochloride 2263 Sulfur trioxide 2271 

Sulfur gold 169 Sulfurous oxide 2270 





PHYSICAL CONSTANTS OF 


Formula 


TaBrs 

TaCIs 

TaFs 

TasNs 

Ta202(?) 

Ta204 

Ta205 

Ta2S4 

H2Te04 

H2Te04*2H20 

Te 


Formula Color, Crystalline Form 
Weight and Refractive Index 



col. oaa 
bk.-oray* cb. 

yel. cr. 

It. yel. pr. 
tet. 

red, amor, 
brn. pd. 
dark gray 
wh., rhb. 
dark gray 
wh. 

col., cb. or mn» 
met., hex. 


gray nd. 
or. pr. 


bk. cr. 
yel., delq. 


TeHz 

Te(OH)6 

Telz 

Tel4 

4Te02-N205*1 HH 2 O 

TeO 

Te02 


col. gas 
cb. 

bk. cr, 
gray cr. 
rhb. 

bk., amor, 
wh., tet. or rhb. 


TeOa 

(Te02)2S03 

H2Te03 

Tb 

TbCU 

Tb(N03)3-6H20 

Tb407 

Tl 

TIC2H3O2 

TIN 3 

TIBr 

TIBri 

TlBr3-4H20 

TI2CO3 

TICIO 3 

TICI 

TI 2 CI 3 

TICI3 

TICl3'4H20 

TUPtCU 


rhb. 

wh., rhb. or mn. 

hex. 

col. nd. 

mn. 

or., amor.; cb. 

blue-wh., hex. 

silky nd. 

pa. yel., tet. 

pa. yel., cb., 2.4-2.8 

yel. nd. 

yel., delq. 

wh., mn. 

nd. 

wh., cb. 
yel., hex. 
hex. pi. 
nd. 

pa. or. 


Sulfuryl chloride 2281 
Sulfuryl fluoride 2282 

f uperphosphate 462 
WodisH green 724 
Byaporite 693 
Bylvine 1663 
Bylvite 1663 


Syngenite 472 

Szmikite 1289 

Table salt 2049 

Tabular spar 476 

Talc(um) 1221 

Tarapacaite 1673 

Tarcanum sal de duobus 1760 


Tartar 1771 
Tartar, neutral 1770 
Tartar, soluble 1770 
Tartar emetic 161 
Tartar salt 1659 . , 

Tartaric add, cf. organic table 
Tartarus 1770 
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Specific 
No. Gravity 

2283 2.68«® 

2284 1.63820° 

2285 Iq., 2.93 

2286 14.6 


Mnltina 
Point °G. 

-60 

-104.5 

-110 

2977 


Bo iling 

Point ®C. 


[2287 4.67 240 

2288 3.68270 221 

|2289 4.74 96.8 

I229O ion. 

2291 7.35 oxidizes 

|2292 oxidizes 

I 2293 8.735^1 1470 d. 

2294 oxidizes 

2295 3.441920 d. 160 


348.8 ± 0.1 
239.3 d= 0.1 
229.57«>m«n 


Solubility in 100 Parte 

Cold Water 1 Hot Water! Other Reagents 


8 . bz., CSz, CCU; d. act. 
8 . bz., chi. 

8 . bz., et., AsCIs 
8 .fusedalk., HF;i. HCI, 
HNOi, H 2 SO 4 
8 . al., m. al. 

8 . abs. al.; d. HzS 04 
8 . HF, HCI 
8 . HNO*-fHF; I. a. 
i. HNOjH-HF, a. 


3.4419 20 
3.06 

(a) 6.24; 
({i) 6.00 


slowly 8 . 


- 2 H 2 O, 130 19 . 70 ° 

450 987 i. 


7.05 175 

I 2.56232°; 224 

9.24410(A) 

2.57* ^ 40 ° -48 

3.053 V" 


8.403 V" 


tet. 5.660°; 

rhb. 6.8900 

5.0810 50 

4.7 

3.05 

8.253 

4.35J" 


259 

-NO, 190 
oxidizes 


d. 

d. 500 
-H 2 O, 40 
1360 
588 
89.3 


11.85 303.6 

3.68 110 

334 

7.567^1 A° 460 


430 

400-500 

25 

37 


expl. 430 
815 


806 0.210° 

d. 0 . 2615 ° 

d. V. 8. 

- 4 H 2 O, 100 86.217° 
0.006415° 


i. 8 . fused KHSO 4 ; i. a. 

i. 8 l. 8 . HF, HNOs; i. HCI 

8 . I. c. a., Mk. 

258.5100° 8 . a., all^.; i. al. 

I. 8 . HzSOi, HNO 3 , KCN, 

KOH, aq. reg.; i. CSz 

si. 8 . tart* a. 

d. excess s. aq. tart. a. 


d. a., alk. 

s. dll. HCI; i. CS 2 


27.2100° 

57.3100° 

1.8100° 

1,91000 

d. 

0 . 051 00 ° 


8 . alk., al. 


d. HCI, NH4CI 
8 . HI; d. al. 

8 . HNOz 
8 . HCI, HzS04 
8 . a., alk.; i. CS 2 

8 . h. cone. KOH; 1. a. 


8 . a., alk. 


8 . dil. a., except HF 
8 . HNO 3 , H 2 SO 4 ; i. NHs 

V. 8 . al. 


V. s. al. 

I. et., act., abs. al. 

8 l. 8 . HCI;i. al., NH 4 OH 

8 . al., et. 

8 . al., et. 


asteless salt 2119 
ollurite 2308 
enorite 749 
orbia 2316 
erra alba 483 

potassium phosphate 


Tertiary sodium phosphate 2123 
Tetraethyl lead cf. table of 
organic compounds. 
Tetrapotasslum pyrophosphate 
1 739 

Tetrasilans 1942 


Tetrasodium pyrophosphate 
2126 

Thallium alum 60 
Thallium aluminum sulfate 50 
Thallium bichromate 2331 
Thallium bisuifate 2356 
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ThUillum fluosilioate 2353 
Thallium nitride 2318 
Thallium aulfocyanate 2361 


Thallium aulfooyanide 2361 
Thenardite 2145 
Thermonatrite 2043 


Thio-bismol 2027 
Thionyl bromide 2283 
Thlonyl chloride 2284 








inorganic compounds 


821 


Melting 

Boiling 

Point °C. 

Point “C. 



Solubility in 100 Purls 


0 . 03 * 0 ° 

41.8i«*° 

0.37^8° 

80^50 


3 . 910 ® 

~20, 875 I. 


V. 8. 

60® 

0.5^s° 

40 

2.139 3 ° 


Thionyl fluoride 2285 
Thiophoeoene 507 
•niostannlo acid 2176 


725 8. 

5000 d. 

921 V. 8. 

-2H20,150 81.8. 


Thorianita 2376 
Tiemannite 1330 
Tiff 284 


3 . 93101 ® 
V. 8. 


0 . 02230 ® 
3 . 3415 ® 

1. 

0 . 31520 ° 

0 . 08711 ° 

0.21^° 


V. 8. 

166.6’ 00® 
0.67100® 


d. 

18.45100® 


0 . 727 * 0 ® 
0.21 100® 
0 . 26 ’ 00 ® 


si. 8. a., aik.; i. ac. 
d. a., aq. Na 2 S 203 


V. 8 . 8 i. s. al.; i. NH 3 

I. c. HCI 

8 . a., NH 4 faIts; i. aik. 

V. 8. dil. a.' 

148.3100® 8 . al. 

0 . 120 ’oo® s. aq. reg.; J. KI, al., act. 

si. s. al. 

s. al., et. 


d. excess 
aq. 

414100® 

30 . 450 ® 


s. act.; i. al. 
s. a.; i. aik. 


8. al., d. a. 
si. 8. al. 

si. 8. NH 4 salts; i. al. 

i. al., et. 
i. a. 

d. NH^OH 
8. dtl. HzS 04 

V. si. s. dil. H 2 S 04 
8 . H 2 SO 4 ; i. CS 2 
8. a.; I. aik., act. 
i. al. 
d. a. 
i. al. 


s. HCI, H 2 SO; 8l. 8. 

HNOsii. HF, aik. 

8. HCI, HNO 3 . h. H 2 SO 4 
8 . HN 03 ;i. HCI, H 2 SO 4 , 
HF, aq. aik. 
d. Fz 

V. si. 8. cone, a.; d. dil. a. 
8. KCI, al., et. 
i. HF 

8. a.; i. H2C2O4, HF, 
NH4OH, aik. 
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No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 

and Refractive Index 


Thorium 




2373 


Thl4 

739.69 

unstable, pr. 

2373.1 

nitrate 

Th(N03)4*4H20 

552.15 

wh., delq. or. 

2374 

nitrate 

Th(NOi)vl2HaO 

696.27 

delq. 

2375 

oxalate 

ThCCaO.), 

408.09 

wh. cr. 

2376 

oxide, di- (thorianite) 

Th 02 

264.05 

wh., cb. 

2377 

oxide, per- 

ThaOr 

576 1 0 

wh., gelatinous 

2378 

phosphate, meta- 

Th(P0i)4 

547.95 

col., rhb. 

2379 

pi at i nocyanide 

ThIPt(CN)4k-16HaO 

1118.64 

yel.-gn., rhb. 

2380 

sulfate 

Th(S04)2 

424 18 


2381 

sulfate 

Th(S04)a-9Hfe0 

586.33 

mn. pr. 

2382 

sulfide 

ThSa 

296.18 

yel., brn., or bk. 

2383 

Thulium 

Tm 

168.94 


2384 

Tin 

Sn 

118.70 

silv. met., tet. 

2385 

Tin 

Sn 

118.70 

gray, cb. 

2386 





stannous 




2387 

Titenie acid 

HzTiOa 

97.92 

wh. pd. 

2388 

Titanium 

Tl 

47.90 

dark gray, cb. 

2389 

bromide, tetra- 

TIBr4 

367.56 

amber yel., delq. 

2390 

carbide 

TiC 

59.91 

met., cb. 

2391 

chloride, di- 

TiCIa 

118.81 

bk., delq. 

2392 

chloride, tri- 

TiCb 

154.27 

vl., delq. 

2393 

chloride, tetra- 

TiCU* 

189.73 

col. Iq. 

2394 

fluoride, tri- 

TIFa 

104.90 

vl.-red 

2395 

fluoride, tetra- 

TiF4 

123.90 

wh. pd. 

2396 

iodide, tetra- 

Til4 

555.54 

red, cb. 

2397 

nitrate 

STiO-NiOs'BHzO 

615.61 

pi. 

2398 

oxalate 

Tl2(C2O4)3-10H2O 

540.03 

yel. pr. 

2399 

oxide, di- (anatase) 

TiOz 

79.90 

brn. or bk., tet., 2.534- 





2.564 

2400 

oxide, di- (brookite) 

Ti02 

79.90 

brn. or bk., rhb., 2.586 

2401 

oxide, di- (rutile) 

TiOz 

79.90 

col. if pure, tet., 2.61 5 

2402 

oxide, sesqui- 

T 12 O 3 

143 80 

bk. or red, trig. 

2403 

oxide, per- 

TiOa 

95.90 

yel. 

2404 

phosphate, pyro- 

TiPrOr 

221 85 

coi., cb. 

2405 

phosphide 

TiP 

78.88 

gray met. 

2406 

sulfate 

Ti2(S04)a 

384.00 

gn., delq. 

2407 

Tungsten 

W 

183.86 

gray-bk., cb. 

2408 

arsenide 

WA 82 

333.68 

bk. cr. 

2409 

boride 

WBz 

205.50 

octahedral 

2410 

bromide, di- 

WBrz 

343.69 

blue-bk. pd. 

241^1 

bromide, penta- 

WBrs 

583.44 

vl.-brn. nd. 

2412 

earbide 

wc 

195.87 

gray pd., cb. 

2413 

carbide 

WjC 

379.73 

iron gray 


« tteuif oomm^relal form. 
Tfn «th2l82 
Tin bioMorida 2178 
Tin erytUla 2191 
Tin oxld« 2182 


Tin perohloride 2178 
Tin prepare liquor 2143 
Tin protochloride 2190 
Tin protoxide 2198 
Tin salt 2191 


Tin tetrachloride 2178 
Titanium dioxide 2399 
Titanium potassium fluoride 
1692 

Titanium tetrachloride 2393 





inorganic compounds 


32S 


specific Meltinff Boiling I Solubility 

No. Gravity Point *6. Point ®C. Cold Water I Hot Water 


Solubility in 100 Parts 


0.740® 

-OHzO, 400 si. s. 

d. ign. in air i. 

1600 ±50 2125(?) i. 

2687 i. 



V. a. V. a. al. 

V. 8 . al. 

0.001 7 »oo a. h. aq. (N H 4 ) 2 C 204 
a. h. HiS 04 ; i. alk. 


a. h. aq; reg. ; al. a. a. 

i 

s. HCI,iN 2 S 04 , dil. HNO 3 
h. a^ KOH 
8 . a., h;,alk. sol ns. 


4.5017.5® 

2.6 

4.26^’’ 

3.13 


s. alk.; V. al. a. dil. a.; 

i. al. 

8 . a. 

8 . abs. al., abs. et. 

8 . HNOs; i. HCI 
i. CS 2 , at., chi. 


2393 Iq., 1.726 

2394 

2395 2.798».5o 


8 . H2SO4, pyr., al.; i. et. 
HI forma H 2 TIIS 


3.106 

2405 I 3.95V‘ 


<3000 

oxidizes 


Trjcalclum phosphate 464 
‘npolita 1947 

Tnpotaaalum phosphate 1736 
Tnailane 1941 

rriaodlum phosphate 2123, 2124 



Trona 2046 
Trydimite 1951 
Tschermigite 39 
TSP 2124 
T 8 PP 2126 


i. i. 

1. I. 

forms WO 2 . . 


8. H2SO4, alk. 

8. H2SO4; I. HCI, HNOi 


8 . dil. a.; i. al., et. 
a. h. cone. KOH; al. a. 

NHs, HNO 3 , aq. reg. 
d. h. HNOj, h. H 2 SO 4 
8 . aq. reg. 

8 . HCI, alk., aba. al., et., 
chi. 

8 . F 2 ; i. a. 

B. h. HNO3; 8 l. a. HCI. 


Tungatenite 2431 
Tungsten white 292 
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physical constants of 



Tungsten 

chloride, di- 
chloride, tetra- 
chloride, penta 

chloride, hexa- 
fluoride 


oxide, di- 
oxide, tri- 
oxydibromtde 
oxydichloride 
oxytetrabromide 
oxytetrachlorida 
oxytetrafluoride 
phosphide 

phosphide 

phosphide 

silicide 

sulfide, di- (tungstenite) 
sulfide, tri- 

Tungstlc acid (tungstite) 

Uranic acid 

Uranium 

bromide, tri- 
bromide, tetra- 
carbide 
chloride, tri- 
chloride, tetra- 
chloride, penta- 

fiuoride, tetra- 
fluoride, hexa- 
iodide, tetra- 

oxide, di- furaninite) 
oxide (pitchblende) 
oxide, tri- 
oxide, per- 
sulfate (ous) 
sulfide, di- 
auifide, sesqui- 

Uranyl acetate 
ammonium carbonate 
ammonium pentafluoride 
bromide 


Formula 

Formula 

Weight 

WCI 2 

254.77 

WCI 4 

325.69 

WCI 5 

361.15 

WCl6 

396.60 

WF6 

297.86 

WI 2 

437.68 

WO 2 

215.86 

WO 3 

231.86 

W02Br2 

375.69 

WO 2 CI 2 

286.77 

WOBr4 

519.52 

WOCI 4 

341.69 

WOF 4 

275.86 

W 4 P 2 

797.39 

WP 

214.84 

WP 2 

245 81 

WaSb 

451.99 ! 

WS 2 

247.99 

WSj 

280.06 

H2W04 

249.88 

H 2 UO 4 

304.09 

U 

238.07 

UBr, 

477.82 

UBr4 

557.73 

UzCj 

512.14 

UCI 3 

344.44 

UCI 4 

379.90 

UCIs 

415 36 

UF 4 

314.07 

UFfi 

352.07 

UI 4 

745.71 

UO 2 

270.07 

UsOe 

842.21 

UO 3 

286.07 

U04-2H20 

338.10 

U(S04)2-4H20 

502.27 

USz 

302.20 

U 2 S 3 

572.34 

U02(C2H302)2-2H20 

424.19 

U02C03-2(NH4)2C03 

522.26 

U02(NH4)3F5 

419.19 

U02Br2 

429.90 


and R^ractive Index 


gray, amor. 

gray brn., delq. 
dark gn., delq. 

dark blue, cb. 
col. gas 
brn. pd. 

brn., cb. 
yel., rhb. 
red pr. 
yel. tablets 
bk., delq. 
red nd. 
col. pi. 
dark gray 


gray, mot. 
dark gray cr. 
bk. pd. 

yet., rhb., 2.24 


wh. cr. 
dark brn. nd. 
bk., delq. 
cr. 

dark red nd. 
gray, delq., ob. 
gray, delq. nd. 

gn. pd. 
yel., mn. 
bk. nd. 

bk., rhb. 
olive gn. 
yel. pd. 
yel. cr., hyg. 
gn., rhb. 
gray 
gray-bk. 

yel., rhb. 
yel., mn., 1.62d= 
tet., 1.495 
yel.-gn. nd. 


Tungetic (acid) anhydride 2421 Turnbuti's blue 349 
Tungstite 2433 Turpeth 1333 


turpeth 1333 


Tutia 2539 

Ultramarine yellow 233 




inorganic compounds 


325 


No. 

Spect 6 o 

Gravity 

Melting 
Point *0. 

Boilins 
Point ®G. 


Solubility 

in 100 Parts 

Cold Water 

Hot Water 

Other Reagents 

2414 

4.31 

unstable In 


d. 



air 





241 5 

4.624 

d. 


d. 


, 

2416 

3.876 

248 

276.6 

forms 


V. si. 8 . GSi 





W 2 O 5 



2417 

3.52 

275 

346.7 


d.«®° 

V. 8. CS 2 , POCIj 


149 (D) 

2.6 

19.5 

d. 



2419 

6.9^*® 




d. 

8 . alk. carb.; i. al., CSz; 







d. fused KOH 


12.11 

ign. in air 


i. 

i. 

8. a., KOH 

2421 

7.16 

>2130 


i. 

i. 

8 . alk.; i.^a. 

2422 



d. 




2423 


266 


8* 

d. 

8 . alk.; di NHs 

2424 


277 

327 

d. 


2425 

11.92 (A) 

211 

227.5 

d. 


8 . CS 2 » SaCIzf el* s. bz. 

2426 

110 

187 

d. 


2427 

5.21 

oxidizes at 




8 . fused Ma 20 O 3 


red heat 




NaNOs; i. a., aq. reg. 

2428 

8.5 

ign. in air 


i. 


s. HNO 3 -I-HF; i. HCI, 





alk. 

2429 

5.8 

d. 


i. 

I. 

8 . HNOa-fHF, aq. reg.; 







i. HCI, HF, al., et. 

2430 

10.9 



i. 


1 . a.; d. CI 2 

2431 

7.510® 

d. 1250 




s. fused alk., HNO 3 +HF 

2432 




si. 8. 

8. 

8 . alk., alk. sulfides 

2433 

5.5 

-HHzO, 


i. 

8 l. 8 . 

8 . HF, alk., NHj 



100; 1473 





2434 

5.92615® 

-HzO, 250 


i. 

i. 

s. a., alk. carb.; {. alk. , 



to 300 





2435 

18.9025® 

1133±2 

3925 

i. 

i. 

8. a.; 1 . alk. 

2436 


752® 

volt. 

s. 



2437 

4.83821® 


766 

i 8 . 

8. 

8. act.; i. al., et. 

2438 

11.28 

2427 


d. 


d. a. 

2439 

5.440V® 



V. 8. 

d. 

s. HCi; ac. 

2440 

4.725V® 



V. S. 

d. 

8. act., al., NH 4 CI; i. et. 

2441 


d. 120 


d. 


8. act., abs. al., a.; i. et., 







bz. 

2442 


1000 

1417 

1 . 


8 . cone, a.; I.dil. a. 

2443 

4.68*1® 

69.2* 

56.2755mm 

8. 


8. chi., CCU; i. CS 2 

2444 

5.615® 

volt, at 500 


s. 

8 . d. 




in vac. 





2445 

10.9 

2176 


i. 

{. 

8 . HNO 3 , cone. H 2 SO 4 

2446 

7.31 

d. 


i. 

i. 

8 . HNO 3 , H 2 SO 4 

mm 

7.29 

d. 


L 


8 . HNO 3 ; i. K tart. 

2448 


d. 115 



0.00890® 

d. HCI 

2449 


~4H20, 300 


231 *® 

963® 

1 

8 . dil. a. 

2450 


>1100 

oxidizes 

d. 

8 . con. HCI; d. HNOs 

2451 


ign. 




oxidized by aq. reg.; i. , 






HCI, dil. HNO 3 

2452 

2.8915® 

~ 2 H 20 , 110 


9.217® 

d. 

8. al., act. 

2453 


d. 


5.65i»«® 

d. 

8. (NH 4 ) 2 C 03 , aq. SQa 

1 

2454 

3.186*0® 

volt. 


8. 


2455 




8. 


8. al., et. ' 

1 


n!?*^*^.®** Uranium acetate 2452 Uranium oxide (improper) 2170 

wraninite 5^445 Uranium nitrate 2462 
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t Hf* •peofal tables on water 
and eteam. 

Valentifiite 


Vanad|^1 cMoridei mono- 2485 
Venetiai red 824 


Venue crystals 716 
Verdigris, blue or green 717 
Vermilion 1334 








inorganic compounds 
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7.415® 
si. 8 . 
18.91 5-2® 
si. 8 . 


320i«® 

8.215® 

V. 8. 

8 . al., et. 

0.1214ie® 

0.2371®®® 

si. 8. dil. HNO 3 

8. 

8. 

i. HNO 3 



s. al., etiy bz. 

170.3®® 

00 600 

V. 8. ac.#^ al., et. 



j Solubility in 100 Parts 

1 Gold Water 

1 Hot Water 

1 Other Reagents 


I. 

0.071®®® 


s. aq. Na^COs; f. ac. 
s. aq. KsOOs; i. al. 
i. al. { 

4 al.; 3 . i. 

s. al., diU a.; i. abs. al.; 

d. aq. «lk. 
s. a., alk.; i. NHs 
8 . a., alk«f NH4OH 
8. HNO), H2SO4; i. aq. 
alk. 

8 . al., et; i. HBr 
8 . HNO3, fused KNO3; 

I. HCI, H2SO4 
8 . al., et. 

8 . abs. al., et. 

8 . abs. al., et., chi., ac. 

I. al., chi., CSa 
i. abs. al. 

8 . al., chi.; 1 . CS 2 

8 . a. 

8 . HNO 3 , HF, alk. 

8. a., alk. 

8 . a., alk.; i. abs. al. 

V. 8 . HNO 3 

8 . HF; I. a., alk., al., et. 
8 . HF; i. al., et., a. 

8 . HNO 3 , h. H2S04;8i.8 
KSH; I. alk. 

8. h. cone. H 2 SO 4 , alk. 

8 ulf.; 8 l. 8 . alk. 

8 . alk., alk. suif., dil. 
HNOj 


8. HNO3 

s. abs. al., dll. HNO3 
8. al., et., ae>6r2 
8. al. 

eoai.; 8l. 8. et. 


Vert de Mitia 718 
Vert de Vienne 718 
Vienna green 718 


Villlaumite 2067 
Vitreous copper ore 779 
Vitreous silver ore 1998 


Vitriol 2277 
Vivianite 861 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

2499 

Water, heavy 

DzO 

20.028 

coi. Iq., 1.3284420O 

2500 

Xenon 

Xe 

131 .30 

col. gas or cb. 

2501 

Ytterbium 

Yb 

173.04 

cb. 

2502 

acetate 

Yb(C2H302)3*4H20 

422.24 

hex. pi. 

2503 

carbonate 

Yb2(C0j)3-4H20 

598.18 

gelatinous 

2504 

chloride 

YbClj^eHzO 

387 51 

gn., rhb. 

2505 

nitrate 

Yb(N03)3*4H20 

431.13 

delq. cr. 

2506 

oxalate 

Ybj(C2O«),-10H2O 

790.31 

cr. 

2507 

oxide 

YbiOa 

394.08 

col., cb. 

2508 

selenate 

Yb2(Se04)3’8H20 

919.09 

hex. pi. 

2509 

selenito 

Yb2(Se03)3 

726 96 


2510 

sulfate 

Yb2(S04)3 

634.28 


2511 

sulfate 

Yb2(S04)3*8H20 

778.41 

pr. 

2512 

Yttrium 

Y 

88.92 

dark gray, hex. 

2513 

bromate 

Y(Br03)3-9H20 

634 81 

hex. pr. 

2514 

bromide 

YBra 

328 67 


2515 

bromide 

YBr3-9H20 

490.81 

delq. tablets 

2516 

carbonate 

Y2(C03)3*3H20 

411.92 



chloride 

Yds 

195.29 

wh. pi. 


chloride 

YCl3*H20 

213.31 


2519 

chloride 

YCI3-6H20 

303.39 

delq., rhb. 

2520 

fluoride 

YFs'HHaO 

154.93 

wh., gelatinous 

2521 

hydroxide 

Y(0H)3 

139.94 

wh., gelatinoos 

2522 

iodide 

YI3 

469 65 

delq. 

2523 

molybdate 

Y2(Mo04)3 

657.69 

yel., tet., 2.03 

2524 

nitrate 

YfN03)3-3H20 

328 99 

pr. 

2525 

^ nitrate 

Y(N 03 ) 3 - 6 H 20 

383.04 

tri. 

2526 

oxalate 

Y2(C204)3*9H20 

604.05 

wh. pd. 

2527 

oxide 

Y 203 

225 84 

wh., cb. 

2528 

sulfate 

Y2(S04)3 

466.04 

col. 

2529 

sulfate 

Y2(S04)3*8H20 

610.17 

col., mn., 1.5490 

'2530 

Zinc 

Zn 

65 38 

silv. met., hex. 

2531 

acetate 

ZnCCzHjOj)* 

183 47 

mn. 

2532 

acetate 

Zn(C2H302)2*2H20* i 

219.50 

wh., mn., 1.494 

2533 

amide 

Zn(NH2)2 

97.43 

wh., amor. 

2534 

ammonium sulfate 

ZnS04-(NH4)2S04* 

6H2O 

401 .69 

col., mn. 

2535 

arsenate (koettigite) 

Zn3(As04)2’8H20 

618.09 

col., mn., 1.683 

2636 

arsenide 

Zn3A82 

345.96 

cb. 

2537 

bromate 

Zn(Br03)2-6H20 

429.31 

cb., 1.5452 

2538 

bromide 

ZnBrz 

225.21 

rhb. 

2539 

carbonate 

ZnCOa 

125.39 

wh., trig., 1.818 

2540 

chlorate 

Zn(CI03)2-6H20 

340.39 

mn., delq. 

2541 

chloride 

ZnClz 

136.29 

wh., delq., 1.687, 
uniaxial 

2542 

chromate 

ZnCr 04 

181.39 

lemon yel. pr. 

2543 

cyanide 

Zn(CN)2 

117.42 

coi., rhb. 


* Usual commercial form. 
Wail aaltpatar 455 
Waahing aoda 2046 
White alkali 2042 
White arsenic 182 


White caustic 2075 
White copperas 2581 
White lead 1055 
White lead, sublimed 1101 
White precipitate, fusibie 136 


White precipitate, infusible 
1362 

White vitriol 2581 
Witherite 223 



INORGANIC COMPOUNDS 


329 


Melting 
Point °C. 



Solubility in 100 Parts 


Cold Water HotWatcsr Other Reagents 

00 00 coal.; si. 8. et. 


824 1527(?) 

-4HaO, 100 V. 8. 


150 to 155 ■~6H20, 180 v. 8. 

0.000332S® 


8 . 

i. 

d. 900 44.20® 

34.7820® 

1500(?) 3225(?) si. d. 

74 -eHzO, 100 168«® 

640° 

V. 8. 

-HzO, 100 - 3 H 2 O. 130 I- 

<686 760® 

160 d. 170-180 V. 8. 

-*5H20, 110 V. 8. 

i. 

d. i. 


4.67^000 

22.9400 

d. 


1347 

13300 

- 3 H 2 O, 100 V. 8. 


d. 

2410 43007® 

d. 1000 

-SHzO, 450 d. 700 
419.5 907 

242 subl. ii 

237 - 2 H 2 I 

d. >200 

d. 


0.000137 

43007®0inoi i, 

7.943 6 ® 

d. 700 9.76*0® 

907 i. 

subl. in vac, 30*5® 
- 2 H 2 O, 100 4025® 


4-1 066 .50 

V. 8. 


44.61000 

66.61000 


- 2 H 2 O, 100 I. 

1015 i. 


- 6 H 2 O, 200 

100 

00 IOO 0 

650 

3906® 

6701 660 


0.00115® 


d. 

6526® 

00 

732 

432*5® 

6 I 5 I 66 ® 


V. sl. 8 . 



0.000516® 

8 i. 8 . 


sl. 8. dH. a. 
s. h. dfl. a.; i. HF 


V. 8 . dil. a., h. KOH 
sl. 8 . al.; i. et. 

8 . al.; I. et. 

8 . al.; i, et. 

8 . a., aq. (NH 4 ) 2 COj; 

8 l. 8 . aq. CO 2 

6015® al. 

8 . al.; i. et. 

V. sl. 8 . dil. a. 

8 . a.« NH 4 Cl;i. alk. 

8 . a).; 8 l. 8 . et. 

8 . HNO 3 
V. 8 . al., et. 

8 l. 8 . HCl 
8 . a. ; I alk. ; 1 . HF 
8 . satd. aq. K 2 SO 4 
V. sr. 8 . H 2 S 04 ; i. al. 
8 . a., ac , alk. 

2.8*5®, 16670® al. 

V. 8 . al. 
d. al.; i. et. 


70®(anh.) 42»o®(anh.) 


8. H3A8O4, HNO3, alk. 


V. 8. NH4OH, al., et. 

8. a., alk., NH4 salts; 

i. act., NH 3 
V. 8. al. 

1001* 50 al.; V. 8. et.; I 

NHs 

8. KCN, NH3, alk.;i.al 


Wollastonite 476 
Wool mordant 608, 610, 611 
Wulfenite 1074 
Wurzite 2582 


Xantheosite 1408 Ytterbia 2507 

Yellow lead oxide 1078 Yttria 2527 

Yellow precipitate 115, 1322 Zinc blende 2564 
Yellow prussiate of potash 1684 Zinc chrome 2542 
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dithionate 

ferrite 

ferrocyanide 

fluoride 

fluoride 

formate 

formate 

hydroxide 

iodate 

iodate 

iodide 

nitrate 

nitride 

oxalate 

oxalate 

oxide (zincite) 

oxide 

oxyeulfide 

permanganate 

peroxide 

phosphate, monobasic 
phosphate, tribasic 
phosphate (a-hopeite) 

phosphate (3-hopeite) 

phosphate (para-hopeite) 

phosphate 

phosphate, pyro- 

phosphide 

salicylate 

selenate 

selenide 

silicate 


silicofluoride 

stearate 

sulfate (zincosite) 

sulfate 

sulfate 

sulfate (goslarite) 
sulfide (a) (wurzite) 
sulfide (0) (sphalerite) 

sulfide (blende) 
sulfite 

sulfocarbolate 


b^mlde 


* Usual eommercial form. 
Zfne fluosrricate 2976 


ZnSaOs'SHzO 

Zn(F0O2)2 

Zn2FecCN)6-3H20 

ZnF2 

ZnF2-4H20 

Zn(HC02)2 

Zn(HC02)2*2H20 

Zn(OH)2 

Zn(I03)2 

Zn(IOj)2-2H20 

Znl2 

Zn(N03)2-6H20 

ZnsNz 

ZnC204 

ZnC204*2H20 

ZnO 

ZnO 

ZnO-ZnS 

Zn(Mn04)2*6H20 

Zn02 

Zn(H2P04)2'2H20 

Zn3(P04)2 

2n3(P04)2-4H20 

Zn3(P04)2-4H20 

Zn,(P04)2-4H20 

Zn3(P04)2*8H20 

Zn2p207 

ZnjPz 

Zn(C7H503)2*3H20 

ZnS604-6H20 

ZnSe 

ZnSiOj 

2nSiF6'6H20 

Zn(C3sH7o04) 

ZnS04 

ZnS04-H20 

ZnS04-6H20 

ZnS04-7H20* 

ZnS 

ZnS 

ZnS 

ZnS03'2HH20 

2n(03SC«H40H)2 

8H2O 

ZnTe 

Zr 

ZrBr4 


Zincite 2669 

Zinc metasilicate 2675 


Formula 

Weight 

Color, Crystalline Form 
and Refractive Index 

333.61 

tri. 

241 .08 


396.77 

wh. pd. 

103.38 

mn., tri. (?) 

175.44 

rhb. 

155.42 


191.45 

mn. 

99.40 

col., rhb. 

415.20 

yel.-brn. 

451 . 23 


319.20 

cb. 

297.49 

col., tet. 

224.16 

gray 

153.40 


189 43 

wh. pd. 

81 .38 

wh., hex., 2.004 

81.38 

wh., amor. 

178.83 

yei. 

411.36 

dark brn. nd. 

97 38 

yel. 

295.39 

tri. 

386.09 

col,, rhb. 

458.15 

col., rhb., 1.591 

458.15 

col., rhb., 1.582 

458.15 

tri., 1 .625 

530.22 

rhb. pi. 

304.71 

cr. pd. 

258.09 

steel gray, cb. 

393.66 

nd. 

298.42 

tri. 

144.34 

yel., hex. 

141 .47 

hex. or rhb.; glass, 
1.650 

315.57 

col., hex., 1.3824 

632.34 

wh. pd. 

161.45 

wh., rhb., 1.669 

179.46 

col. 

269.54 

mn. 

287.56 

rhb., 1.4801 

97.45 

wh., hex., 2.356 

97.45 

wh., cb. ; glass (?) 
2.18-2.25 

97.45 

wh., granular 

190.49 

mn. 

555.85 

wh. cr. 

192.99 

dark red, cb., 3.56 

91.22 

hex., pd. ign. easily 

410.88 

wh., or. pd. 


Zincosite 2678 

Zinc phenolsulfonate 2686 
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No. 

Specific 

Gravity 

Meltins 
Point ®C. 

Boiling 
Point °C. 

1 Solubility in 100 PartB | 

Cold Water 

Hot Water 

Other Reagents 

2544 

1.915^" 



8 . 



2545 

5.33 






2546 

d. 


i. 

1 . 

s. NH 40 H;v. 8 l. s. NHs; 







i. al., HCI 

2547 

4.84^** 

872 


1.65*0® 

8 . 

8 . h. a*; i. a!., NH 3 

2548 

2.535^° 

- 4 H 20 , 100 


2 . 8 * 0 ° 

8 . 

8 . a., alk., NH 4 OH 

2549 

2.36 

d. 


3.80® 

621 ooo 


2550 

2.158*1° 

d. 175 


4 . 70 ® 

89100® 

1.18*5° abs. al. 

2551 

3.053 

d. 125 


0.00052^8° 


8 . a., NH 4 OH 

2552 

4.98 V" 

d. 


0.9 

1.3 

2553 

- 2 H 2 O, 200 


1.0 

1.4 

8 . HNQ 3 , NH 4 OH 

2554 

4.666^J A** 

446 

624 

4300® 

5101000 

8 . a., a|., NHs, 







(NH^aCOs 

2555 

2.065 V** 

36.4 

- 6 H 2 O, 105 

324.5 

00 36 40 

V. 8 . ab 

2556 

4.6 



d. 


H 

2557 

2.58J^J 



0.000579 760 

0.00072*6® 


2558 


d. 100 


0.0026^»® 


a. a., alk. 

.2559 

5.606 

>1800 


0.0004218° 


8 . a., ark., NH4CI;f. NHs 

2560 

5.47 

>1800 


0.0004218® 



2561 




i. 


8 . HCI 

2562 

2.47 

~ 6 H 20 , 100 

d. 

V. 8. 

V. 8. 

d. a., al. 

2563 

1.571 

expl. 212 


0.0022 


i. NH 40 H;d. a. 

2564 


100 d. 


d. 


8 . HCI 

2565 

3.998 V’'’ 

1075 


i. 

i. 

8 . a.; i. NHs 

2566 

3.04 

tr. >105 


i. 

i. 

V. 8 . a.. NH 4 OH, NH 4 







salts 

2567 

3.03 

tr. >140 


i. 

i. 


2568 


tr. >163 


i. 

1 . 


2569 

3.10915° 



I. 


8 . alk. 

2570 

1 3.75623® 




i. 

1 . 

8 . a., alk., N H 4 OH ; i. ac. 

2571 

4.55\a° 

>420 

1100 

i. 


8 . dll. a. 

2572 


- 2 H 2 O, 100 

~3H20, 150 

5200 


8 . al. 

2573 

2.591*/® 

d. >50 


8 . 



2574 

5.42 V® 

>1100 


i. 


d. c.’dil. HNO 3 

2575 

3.52 

1437 


i. 


2576 

2.104*/® 

d. 


, 500® 

721000 


2577 


d. 

i. 

1 . 

I. al.; d. a. 

2578 

3.74/® 

d. 740 


420® 

61 1000 

si. 8. al., 8. oly* 

2579 

3.28/® 

d. 238 


8. 

89.51000 


2580 

2.072/® 

- 5 H 2 O, 70 


8. 

8 . 

si. s. al.; i. act., NHj 

2581 

1. 96615 5® 

tr. 39 

- 7 H 2 O, 280 

115.20® 

653.6100® 

8 l. 8 . al.; i. act., NHj 

2582 

4.087 

1850150»tm 

8 ubl. 1185 

0.0006918° 

1 . 

V. 8 . a.; i. ac. 

2583 

4.102/® 

tr. 1020 


i. 

i. 

8 . a. 

2584 

4.04 



1 . 

i. 

V. 8. a.; i. ac. 

2585 


- 2 HH 2 O, 

d. 200 

0.16 

d. 

8 . H 2 SOS, NH 4 OH; 1. al. 



100 





2586 


— 8 H 2 O, 120 


60*5° 

2501 ooo 

65*5® ai. 

2587 

5.54/® 

1238.5 


1 . 


d. dll. HCI, dil. HNOs 

2588 

6.4 

1852±10 

4375 

i. 

i. 

8 . HF, aq. reg.; 8 l. 8 . a. 

2589 




d. 


8 . et.; d. al. 


Zinc powder 2660 Zinc vitriol 2581 Zinc yellow 2542 

Zinc eulfophenate 2586 Zinc white 2560 
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No. 

Name 

Formula 

Formula 

Weight 

Color, Crystalliiie Form 
and Refractive Index 

2590 

Zlreonium 

carbide 

ZrC 

103.23 

met. gray 


chloride 

ZrCU 

233.05 

wh. cr. 

in 

fluoride 

ZrF4 

167.22 

wh., hex. 


hydroxide 

Zr(OH)4 

159.25 

wh., gelatinous 

2594 

iodide 

Zrl4 

598 86 

yel. cr. pd. 

2595 

nitrate 

Zr(N03)4’5H20 

429 33 

delq. pr. 

2596 

oxalate, basic 

ZrfC204)2*2Zr(0H;4 

585.77 


2597 

oxide, di- (baddeleyite) 

Zr02 

123.22 

yel. or brn., mn., 2.19 

8598 

oxide, di- (free from Hf) 

Zr02 

123.22 

wh., mn. 

2599 

oxybromide 

ZrOBrz'SHzO 

411 18 

delq., tet. 

2600 

oxychloride 

ZrOCIz-BHzO 

322 26 

col., tet., 1.552 

2601 

oxyiodide 

ZrI(0H)3*3H20 

323.20 

amor. 

2602 

oxyiodide 

Zr0l2-8H20 

505.17 

col. nd. 

2603 

. sulfate 

Zr(S04)2-4H20 

355 42 

rhb. 


Zirconium potassium fluoride Zirkite 2597 
t693 











inorganic compounds 


3SS 


No. 


Spedfic 

Gravity 



Solubility in 100 Parts | 

Cold Water 

Hot Water 

Other Reagents 


2590 .... 

2591 2.8 

2592 4.43 

2593 3.25 

2594 .... 


2595 

2596 

2597 

2598 

2599 

2600 
2601 
2602 
2603 


5.49 

5.73 


5100 I. 

subi, >300 8. 


subl. 

-2H20, 650 


1,39 

0.02 


d. 100 
d. 

2700 


d.100 


4300 


d. 

- 4 H 20 , 380 


8 . 

i. 

!. 

i. 

8 . 

8 . 

V. 8. 

V. 8. 
110 . 6 "® 


i. 

form8 

ZrOCIj 

d. 

i. 

8 . 


d. 



d. 


8 , dil. HF, HNO 3 
8 . HCI, al., et.; i. Iq. Cli 

8 .HF 

8.a.;i.al.,alk., NH4OH 
8 . a., aba. et.; al. a. bz., 
CSz 

8.(NHiic204 
8 . H2S(>4, HF 
8 . HzSO,, HF 
8 . h. cope. HCI 
8 . h. coBC. HCI, al. 

8 . al. 

V. 8. al.J 

8 . HtSdli; I. al. 


L 


V. 8. 

146 ». 5 ® 
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SHORT GLOSSARY OF ORGANIC CHEMICAL 
NOMENCLATURE 

The following rules for naming organic compounds and the examples f^ven in 
explanation are not intended to cover all of the possible cases. For a more compre- 
hensive and detailed description see Beilstcin: Handhuch der Organiachen Chemie, 
4th edition, and Patterson: Definitive Report of the Commission on the R^orm of 
the Nomenclature of Organic Chemistry ^ Jour*. Am* Chem* Soc. 55, 3905 (1933) ; News 
Edition^ Ind* Eng. Chem. /4, 4^5 (1936). 

HYDROCARBONS~The saturated open-chain hydrocarbons (CnHzn+z) have 
names ending in ane. The first four are: methane (CH4); ethane (CzHe); propane 
(CjHg); and, butane (C4H10). Beginning with pentane (C5H12) the prefix (e.g. perUa) 
indicates the number of carbon atoms; for example, octane, CgHia; nonatriacontane, 
ChgHso- See special table of Numerical Prefixes. Saturated monocyclic hydro- 
carl^ns (CnHzn) have the corresponding names of the open-chain hydrocarbons 
(CnHgn+g) preceded by the prefix cyc/o; for example, cyclopropane (CgHg) ; cyclopentane 
(CgHio). The straight (unbrancned) chains are termed normal (abbreviated: n)\ 
the grouping (CH 3 ) 2 CH- in a chain is termed iso; for example, CH 3 (CH 2 ) 2 CH 3 is n- 
butane; (CH 3 ) 2 CHCH 3 is wo-butane. Branched-chain hydrocarl)ons are often named 
as derivatives of some relatively simple hydrocarbon by stating what radicals* 
are attached to the simple hy^ocarbon; for example, CH3CH2CH2CH3, which is n- 
butane, may also be named: methyl-ethyl-methane since a methyl radical (CH3) and 
an ethyl radical (C2H5) are replacing the two hydrogen atoms of the original methane 
molecule, the carbon atom of which is printed in l)old face type. Similarly 
(CH 3 ) 2 CHCH 3 , which is wo-butane, would be named trimetliyl-rae thane, the carbon 
atom printed in Ijold face type being the methane carbon atom corresponding to this 
name. In this system of naming, a compound might be given any one 01 several 
names depending upon which carlon atom is selected; for example, CH 3 CH 2 CH 20 H 2 CH 3 
might be given any one of the following names: diethyl-methane; methyl-propyl- 
methane; butyl-methane. 

In 1892 an international congress of chemists assembled in Geneva, Switzerland, 
to devise a uniform and scientific system of nomenclature. This Geneva system with 
modifications proposed at various times is the modern systematic naming. (According 
to this system a hydrocarbon is named as a derivative of the normal compound cor- 
responding to the longest chain of carbon atoms in the molecule. The word normal 
is usually omitted, but impfied, so that the simple unqualified systematic name always 
means the compound with the normal constitution; for example, n-butane, 
CH3CH2CH2CH3, is simply butane; iso-butane, (CH 3 ) 2 CHCH 3 , is 2-methyl-propane. The 
numeral 2 placed before** the word methyl indicates that the methyl radical is 
attached to tlie second carbon atom in the longest chain which, in this example, is 
of three carbons in length and, therefore, a propane. In cases where several dinerent 
side chains are attached the order of stating them is cither according to increasing 
complexity (e.g,, methyl, then ethyl, then propyl, followed by butyl, etc.) or, accord- 
ing to alphabetical order (e.g., butyl, then euiyl, then methyl, followed by propyl, 
etc.)^ Where branching occurs in a side chain and for other cases of ambiguity, or 
if a simpler name would result, then a chain is selected as the fundamental imit which 
adniits of the maximum of substitutions. A detailed discussion of this and other 
exceptions caused by very complicated structures is beyond the scope of this exposi- 
tion and the reader is referred to the references given below the title of this section. 

UNSATURATED HYDROCARBONS AND UNSATURATION— Hydro- 
carbons with one double bond (CnHzn) are named by adding the sufiix ene to the 
name of the corresponding alkyl radical (CnHzn+o*; for example, OHziCHz is ethylene; 
CH|CH:CH 2 is propylene. Just as the saturated hydrocar]x>ns may be named as 

Radicals in this section and also a special section Names and Formulas of Organic Radicals. 

**The numbffl'mg is such that the lowest numbers are obtained; e.g., CH 3 CH 2 CH 2 CH(CH 3)2 is 
2-iD6thylpentane and not 4-methylpentane. Osage varies as to the position in the word for the nu- 
Ipsrals not on.W in the case of the hydrocarbons but also with other types such as alcohols, aldehydes, 
ketones, c^. Some writers place them before, some after, the parts of the name to which they refer. 
In Beilstein a combination is used wherein numb^a placed after are enclosed in parenthesis and those 
placed before are not; e.g., primary isobutyl alcohol is named: 2-methyl-hutanol-n). 
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derivatives of methane, so these CnHzn hydrocarbons may be named as derivatives of 
jthylene; for example, CHaCHzCHCHs which is a butylene, may also be named sym- 
dimethyl-ethylene since two methyl radicals (CHs) are replacing two hy^ogen atoms 
of the original ethylene molecule, the carbon atoms of which are printed in bold 
face type. Similarly (CHj) 2 C:CH 2 , also a butylene, would be named u/w-dimethyl- 
ethyleno. The italicized prefixes sym and uns are abbreviations for ^mr^irical and 
unsymmeiricaU respectively, and refer to the symmetrical or unsymmetrical manner 
in which the two methyl radicals are attached to the ethylene resid^. 

In the systematic naming, the longest chain is selected as in the casejof the saturated 
hydrocarbons and the compound is named by replacing the am endpg of the corre- 
sponding saturated hydrocarbon with the ending em; for example, tfcHsCHiCHCHj is 
2-butene. The numeral 2 indicates that the doimle bond is between?the second and 
third carbon atoms. Similarly (CH3)2C:CH2 is 2-methyl-l-propene^ or 2-methyl- 
propene-(l), because a methyl group is on the second carbon atom,^and the double 
bond is between the first and second carbon atoms in a chain of thre^ carbon atoms. 
Where more than one double bond occurs in the molecule a numerical prefix is added 
to the ending em; for example, iaoprene, CH2:C(CH3)CH:CH2 is 2-meUiyr-l, 3-butadiene 
because the longest chain contains four carbon atoms with a methfl radical (CH3) 
on the second carbon atom and double bonds between the first ancf second carbon 
atoms, and between the third and fourth carbon atoms of the foiv-carbon chain 
Similarly benzene would be named cyclohexa-l,3,5“triene. 

Hydrocarbons with one triple bond (CnH2n-2) may be named as derivatives of 
acetylene (CH-:CH) ; for example, CHaC-CH which is allylene, may also be named 
methyl-acetylene. In the systematic naming the same scheme is used as with the 
double bond compounds except that the ending becomes yne or im. Thus, allylene is 
1-propyne or ] -propine. The Greek letter A is often used to indicate unsaturation; 
the numbers following it indicate the positions of the unsaturated linkings. 

Unsaturation in compounds other than the hydrocarbons, such as mcohols, al- 
dehydes, ketones, etc., is indicated in the same general manner by use of ene, diene^ 
indf etc.; for example, allyl alcohol, CHziCHCHzOH, is A» -propenol-(3)***. 

ALCOHOLS — Alcohols are commonly named from the radical to which the 
hydroxyl radical (OH) is attached; for example, CH3OH is methyl alcohol; C6H5CH2OH is 
benzyl alcohol. As in the case of the hydrocarbons, a complex alcohol may be named 
as the derivative of some relatively simple alcohol. When alcohols are named as 
derivatives of methyl alcohol the latter is commonly given the name of carbinol; for 
example, (CH3)2CHOH is dimethyl carbinol because two of the Hydrogen atoms in 
methyl alcohol have l>cen replaced by two methyl radicals; similarly benzyl alcohol, 
CeHsCHzOH, is phenyl carbinol. The adjectives primary, secondary, and tertiary are 
often used in connection with alcohols and refer to alcohol groupings which are of 
the t\pe -CH2OH, =CHOH, ■aCOH, respectively; for example, C3H7CH2OH is a primary 
butyl alcohol; CH3CH(OH)C2H5 is a secondary butyl alcohol; (CH3)sCOH is a tertiary 
butyl alcohol. 

In the systematic naming the hydroxyl radical is indicated by the ending cl and 
its position of attachment by an arable numeral; for example, C2H5CH2CH20H is 
1-butanol; (CH3)3C0H is 2-methyl-2-propanol because a methyl radical and an hy- 
droxyl radical are both attached to the second carbon atom in a chain of three carJ^n 
atoms.** Two, three, etc., hydroxyl radicals in a molecule are indicated by the 
endings diol, triol, etc.; for example, glycol, CHaOHCHzOH is 1,2-ethandiol. 

ETHERS — Ethers are most commonly named by adding the word ether to the 
nme of the radmals connected by the ether oxy^n atom; for example, (C 2 Hs )20 is. 
ethyl ether or diethyl ether; CHsOCzHs is meth^-ethyl ether. Often the name ie* 
such as to designate the presence of an alkoxy (OR) group; for example, CHsOCeH. 
IS methoxy benzene. 

. ALDEHYDES — ^Aldehydes are most frequently named by dropping the ending 
w from the name of the acid to which they are directly oxidizable and adding the 
sufiix aldehyde; for example, CH3CHO is named acetaldehyde because it is directly 

case the final vowel e of the ending ene has been dropped from the name because it is fat- 
rowed bv the vowel o of the ending o2 which is used to indicate the alcoholic hydroxyl radical 
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oxidized to acetic acid, CH3OO2H; similarly CsHjCHO is named benzaldehyde to show 
its relationship to benzoic acid. Sometimes aldehydes are named in a manner to 
show a relationship to some simpler aldehyde such as formaldehyde, HCHO; for ex- 
ample, CH3CHO is methyl formaldehyde because the methyl radical has replaced the 
hyA-ogen atom in formaldehyde; similarly CeHsCHO is named phenyl formaldehyde. 
In the systematic naming the ending al indicates an aldehyde radical (CHO); for 
example, CHjCHO is ethanal; (CH 3 ) 2 CHCH 0 is 2-methyl-l-propanal.** 

KETONES — Ketones are most often named by adding the word ketone to the 
names of the radicals connected to the CO radical; for example, (CH3)2C0 is dimethyl 
ketone; CHiCOCH(CH3)2 is methyl-isopropyl ketone. The systematic names of the 
ketones differ from those of the alcohols and the aldehydes (g. v,) only in the termina- 
tion one which is added to the name of the hydrocarbon; for example, (CH3)2CO is 
propanone; CH3COCH(CH3)2 is 2-methyl-butanone-(3).** 

ACIDS — ^The common names of the normal carboxylic acids are derived from 
wordshaving some relation to their natural occurrence or their properties; for ex- 
ample, formic, from ants (Formicidae); butyric, from butter; tannic, from the 
tunning property. Sometimes acids are named in a manner to show a relationship 
to some simpler acid such as acetic, CHsCOiH; for example, pivalic acid, (CH 3 ) 3 CC 02 H, 
is tri-methyl-acetic acid because three methyl radicals (CHi) are replacing the three 
hydrogen atoms in acetic acid. The systematic names are derived by adding the 
suffix oic and the word aeid to the root of the name for the hydrocarbon of the same 
number of carbon atoms;^ for example, isovaleric acid, (CH3) 2CHCH2C02H, is 2-rnethyl- 
butanoic-4-acid; succinic acid, (CH2C02H)2, is butan-l,4-ciioic acid. In compoimds 
where such a naming would be awkward the carboxyl radical (CO2H) is considered 
as a substituting group and the acid named accordingly; for example, citric acid, 
H02CCH2C(0H) (CO2H) CH2CO2H, is 2-hydroxy-propan-l,2,3-tricarboxylic acid.** 

ESTERS AND SALTS — To the name of the alcoholic (or phenolic) radical, or 
the metal, is added the name of the acid modified to end in ate; for example, the 
ester of ethyl (C2HS) alcohol and acetic acid, CH3CO2C2H5, is ethyl acetate; the sodium 
salt of acetic acid, CHsCOaNa, is sodium acetate. To emphasize the ester structure 
they are often named as follows: acetic acid ethyl ester for ethyl acetate; malonic 
add diethyl ester for diethyl malonate, CH2(C02C2H5)2. 

ACID DERIVATIVES — ^The most common types in this classification are the 
anhydrides (RC0)20; halides ROCi; amides RCONH2; amidoximes RC(:N0H)NH2; 
amidines RCC:NH)NH2; imides R(CO)2NH; nitriles RCN. They are named by adding 
the endings anhydride^ chloride (or other halide) ^ amides amidoxime^ amidine, imides 
nitrUet respectively, to the name of the acid or acid radical* (e.g., acetyl, acet, or 
aceto for the add radical CH3CO); for example, acetic anhydride, (CH3C0)20; acetyl 
chloride, CH3COCI; acetamide, CH3CONH2; acetamidoxime, CH3C(:NOH) NH2; acet- 
amidine, CH3C(:NH) NH2; awtonitrile, CH3CN; succinimide, (CH2CO)2NH. In com- 
pounds where such a naming would be awkward the modified carboxyl group is 
considered as a substituting group and named carbonamide, carbonamidine, carboni- 
trile, etc. 

AMINES — Amines me most often named by adding the suffix amine to the nanae 
of the radical (or radicals) replacing one (or more) hydrogen atoms in ammonia 
(NHi); for example, CH3NH2 is methylamme; CH3NHC2H5 is methyl-ethylamine. 
Sometimes amines are named in a manner to show a relationship to some other 
simpler (or well-known) amine; for example, CeHsNHCHs is methylaniline; c«H 5N(CH3)2 
is named dimethylaniline to show the relationship to aniline, C6H5NH2. In the 
systematic names the amino (NH2) or modified amino (NHR, and NR2) group is con- 
adered as a substituting group of the hydrocarbon; for example, (CH3)2CHNH2 
is 2-aniinopropane; (CH3)2CHCH2NHCH3 is 2-methyl-l-methylammo-propane* 

RADICALS^Alkyl radicals (CaH2iM.i) are univalent groups derived by removal 
of one hydrogen atom from saturated hydrocarbons. They are named by replacing 
the ending an$ of the corresponding hydrocarbon with the ending yl; for example* 
OiH«- is ethyl derived from ethane (C2H«); CH3CH2CH2- is propyl; (CH3)2CH- is iso- 
propyl. 
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Univalent radicals derived from unsaturated aliphatic hydrocarbons have the 
endings enyl; ynyl; dienyl; etc.; for example, CHziCH- commonly called vinyl is also 
ethenyl; CH* C- is ethynyl; CHziCH-CHiCH- is buia-i ,3-dienyL In the aromatic series 
the corresponding aryl radicals are named in a similar manner; for example, CeHs- 

phenyl; C 6 H 4 = is phenyleije; CH 3 C 6 H 4 - is tolyl. 

Bivalent radicals derivec by removal of two hydrogen atoms from the same 
carbon atom are sometimes named in a manner similar to the corresponding aldehyde; 
for example, CH3CH— is (acetal; C6HsCH= is benzal. In the systematic naming the 
ending ylidene is used to replace the ending ane of the corresponding saturated hydro- 
carbon; for example, CH 3 CH= is ethylidene; somewhat analogous is C 6 H 5 CH= when 
named benzylidene. 

Acid radicals, derived by removal of OH from the carboxyl group (COOH), are 
named by replacing the ending ic of the acid name with the ending yl; for example, 
CH3CO- is acetyl (from acetic) or ethanoyl (from ethanoic). 

See also the special table NAMES AND FORMULAS OF ORGANIC RADI- 
CALS. 

RING COMPOUNDS — Positions of substituting groups on the various rings are 
usually indicated by a system of numbering. In the benzene series of compounds 
disubstitution positions are often indicated by the terms ortho (abbreviated o) for 
the 1,2-positioiis; meta (abbreviated m) for the 1,3-positions; para (abbreviated p) 
for the 1,4-positions. In cases of trisubstitution tlic terms vicinal (Die), unsymmetri- 
cal (uns) and symmetrical (sym) are often employed to indicate the positions 1,2,3; 
1,3,4; and ],3,5, respectively. In the naphthalene series of compounds, especially 
in the older literature, disubstitution positions are sometimes indicated by the terms 
ortho, meta, and para with the same significance as in the benzene series, and by the 
terms arm for the 1,5-positions; epi for the l,6-p<)sitions; kata for the 1,7-positions; 
peri for the 1,8-positions; amphi tor the 2,6-positions; and pros for the 2,7-p08itions. 
See also the special table ORGANIC RING SYSTEMS. 


PREFIXES AND SUFFIXES 


-al, a suilix indicating the presence of an aldehyde group (-CHO), as in chloraZ, 
CI 3 C CHO; or pentena/, CH 3 (CHz )3 CHO.* 

allo-^y a prefix indicating the compound to be a close relative, an isomer, or a variety 
of the compound to the name of which it is prefixed, as aWocafiFeine. In cases of 
ethylenic isomerism it is prefixed to the name of the more stable form into which the 
compound can be converted on heating; thus, fumaric acid is a//bmaleic acid since 
it is the stable isomer formed on heating maleic acid. 

alpha", beta-, gamma-, etc., usually written as letters of the Greek alphabet 
(a, /3, 7 , etc.) to indicate the first, second, third, etc., positions of substitution re- 
spectively, as in a-aminopropionic acid for CH3' CH(NHz) • COzH where the carbon 
atom attached to the COzH ^oup is considered the a-carbon atom. See also the 
definition below for omega («). See also the numbering in the section ORGANIC 
RING SYSTEMS. 

amphi", a prefix used with disubstitution products of naphthalene to indicate the 
2,6-positions. It is also used in naming certain stereoisomers of dioximes; thus, 


R—C— ^ C_R 

li It 

N~OH HO— N 

syi>form 


R— C C— R 

II II 

HO— N N— OH 
anf i-form 


R—C c— R 

II II 

N— OH N— OH 

amphi-iorm 


R— C C— R' 

II II 

HO— N HO— N 

omphi-form 


-an©, a suffix usually indicating a saturated (paraflin) hydrocarbon, as in 

pentane, CsHi 2 .* It is also used to indicate saturated parent compounds in the cyclic 
series, as camphane, CioHig; or dioxa/ie, C 4 H 8 O 2 . 

anti", a term used in certain cases of stereoisomerism to indicate an opposed ar- 
rangement of groups or atoms, as in an/i’tartaric (mesotartaric) acid. It is often 
* See this on preceding pages. 
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employed to See also 

€mphi and syn. 

C^Hs— "C— C«H4 *CHi CsHs— C— C6H4‘CH3 


HO-N N^OH 

^n-Phenyl tolyl ketoxime an/i-Phenyl tolyl ketoxime 

apo-f a prefix indicating a compound which is related to, or formed from, the com« 
pound to tne name of which it is prefixed, as opomorphine. 

•oae, a sufiix used in forming the name of an enzyme. Usually the suffix is added 
to the name, or a part of the name, of a substance uj)on which the enzyme acts; e.g., 
maltose. 

-ate, a suffix used to denote an ester or a salt; e.g., ethyl acetate; or sodium acetate. * 
ciSf a term used in cases of cis-trans (i.e., ethylenic) stereoisomerism to indicate 
that certain elements or groups are on the same side of the molecule; e.g., 


H— C--CO2H 

II 

H— C— CO 2 H 
cw-form 


H— C— CO2H 

(I 

HO2C — C — H 
^»‘an«-form 


df an abbreviation for dexiro and usually indicating that a compound is dextro- 
rotatory. Exceptions to this meaning are to be noted in certain cases of nomenclature; 
e.g., d-fructose, although levorotatory, is so named because of its relation in configura- 
tion to d-glucose and a-mannose; conversely, /-fructose, similarly related to /-glucose 
and /-mannose, is dextrorotatory. 

-diene, a suffix indicating the unsaturation of two ethylenic (i.e., two double bond) 
linkages; e.g., a diolefin, CnHjen, as pentad/ene, CH 3 * CH:CH* CH:CH 2 .* 

-diine, or -diyne, a sufc indicating the unsaturation of two acetylenic (i.e., two 
triple bond) linkages; e.g., a diacetylene, C„H 2 n-s, as butad/yne, CHiC-CiCH.* 
-dioic, a suffix indicating a dicarboxylic (two -CO 2 H) acid; e.g., pentaind/oic acid, 
H02C-(CH2)3-C02H.* 

-diol, a suffix indicating the presence of two alcohol (two hydroxyl) groups; e.g., 
pentand/d/, HO- CHz- (CH2)3- CH2OH.* 

an abbreviation for dextro-levo indicating a substance composed of equal parts 
of the dextro- and levo-optical isomers of a compound. 

-ene, a suffix indicating the unsaturation of one ethylenic (i.e., one double bond) 
linkage; e.g., an olefin, CnHm, as pentcnc, CH 2 :CH' C 3 H 7 .* It is often used as a suffix 
in naming aromatic hydrocarbons; e.g., benzene, toluene, naphthalene, etc. 

epi-, a prefix used with disubstitution products of naphthalene to indicate the 
1,6-positions. See RING COMPOUNDS preceding. It is also prefixed to the name 
of an aldose, or related compound, to indicate an isomer that differs from the aldose 
only in the ^rangement of the group about the a-carbon atom (the carbon atom next 
to the aldehyde group); thus, mannose is also called ep/glucose. It is also used as a 
prefix to indicate a bridge or intramolecular connection, as in ep/chlorohydrin, 
0*CH2‘CH-CH2CI. 

1 I 

a pre^ indicating that substitution groups ai'e attached to the ring^ as eso- 
tnmtromesit^^ene for the 2,4,6-trinitro derivative of mesitylene. See also exo-. 

BXO", a OTefix indicating that substitution groups are attached to the side chaiUt as 
eas^nitrotoluene for phen^-nitromethane, C« Hs • c Hz • N Oj. See also omega- and eso-> 
noino^j a prefix indicating a homologue of the compound to the name of which it 
18 prefoed and usually differing by havmg one more CH 2 in the formula; e.g., homo- 
aaSoylm amd, CHj - C 6 Hj( 0 H)C 02 H. 

I or in, an abbreviation for inadive and indicating that the substance exhibits no 
activity towards polarized light. See also dl. 
see •oic* 

* See this on preceding pages. 
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.itif a suffix used in fornoting the names of fats (i.e., the glycerides or esters of 
glycerol), the suffix being used to replace the ic ending of the name of the fatty acid 
forming the glyceride; e.g., tributyreVi, (03^00)303 HsOj. It is often used as a 
sijilix in the names of proteins and of glucosides; e.g., albumin and amygdalin, resp. 
See also i above. 

-ine, a suffix often used in forming the names of basic compounds such bb amines, 
alkaloids, and amino acids; e.g., aniline, quinine, and glycine, resp. See also -yne. 

-ite, a suffix used in various ways; thus, for esters of the ous acids, e.g., amyl 
nitri/e, CsHnO-NO; for polyhydric alcohols, e.g., manniie (mannitol)i C6H8(0H)6; 
for explosives, e.g., cordiie, a smokeless powder. 

an abbreviation for l{a)evo and indicating that a compound is levor^tatory. See 
also d. 

JV-, a letter used in the names of certain nitrogen compounds to indi^te that the 
group to which the letter is prefixed has replaced a hydrogen directly attached to a 
nitrogen atom; e.g., 7 V-methyl pyrrole, C4H4:N*CH3. Sometimes the "letter is er- 
roneously used to indicate a normal compound, as A-butane, CH3* CMz* GHz* CH3, 
instead of a lower case letter for this meaning, as n-butane. 

A. F., an abbreviation for the publication National Formulary which is issued by 
the American Pharmaceutical Association and quoted in Federal and State laws as 
having equal authority with the United States Pharmacopoeia, See also U. S. P. 

nor~, a prefix indicating the parent compound from which another may be re- 
garded as derived, as norcamphor (of which camphor is the 7 -methyl derivative). 
The prefix has also been used to indicate a normal compound which is isomeric with 
the one to the name of which it is prefixed, as norvaline which is a-amino-n-valeric 
acid, whereas valine is cK-amino-iso-valeric acid. 

0-, a letter used in names of certain oxygen compounds to indicate that the group 
to which the letter is prefixed has replaced a hydrogen directly attached to an oxyg&n 
atom; e.g., O-ethyl phenol (phenetole), CzHs’O-CeHs. 

-oic, a suffix indicating a carboxylic (COzH) acid; e.g., pentanoic acid.* Often the 
suffix -ic is used in forming the name of an acid; e.g., acetic acid. 

-of, a suffix indicating an hydroxyl group (OH) as in an alcohol,* e.g., pentanof; or 
in a phenol, e.g., resorcinof,* C€H4(0H)2. 

-ole, a suffix used in various ways; thus, for phenolic ethers, e.g., phenetofe, 
CzHs-O-CeHs; for certain aldehydes, e.g., oenantho/c, CH3(CH2)5* CHO; for five- 
niembcred rings, usually heterocyclic, e.g., pyrrole, C4H9N, or oxazole, C3H3ON. 

omega-, a prefix indicating a substitution group on the last carbon of a side chain, 
as omc^ra-ni trostyrene for Ce Hs • C H : C H • N O2. It is most often indicated by the Greek 
letter omega (a>), as w-nitrostyrene. 

-one, a suffix indicating the presence of a ketone group (:CO), as in propanonc,* 
CH3 CO CH3; or acetophenone, CH3 CO-C6H5. 

-ose, a suffix usually indicating a carbohydrate; e.g., glucose, CeHizOe; cellulose, 
(CsH’ioOs)®. It is also used in naming the primary alteration or hydrolytic products 
of proteins; e.g., albumoee. 

por(a)-, a prefix or an adjective used to indicate that the substance is related in 
some way, as a polymer, an isomer, etc., of the compound to whose name it is at- 
tached; e.g., paraldehyde, paralactic acid. See also its significance when used in 
showing position of substituents in naming RING COMPOUNDS.* 
poly-, a prefix indicating a polymer of the compound to the name of which it is 
prefixed, as po/ystyrene, (C8H8)x. 

prim,, an abbreviation for primary and indicating a replacement to the first 
degree; e.g., a primary amine (R^NHz) where only one of tne three hydrogens in 
ammonia has been replaced by a group (R) of atoms. It is frequently used in the 
designation of certain alcohols.* 

Pseudo-, a brefix indicating an isomerism with, or some other relation to, the 
ympound to the name of whi^ it is prefixed, as pseudotropine. It is sometimes in- 
mcated by the Greek letter psi (^); e.g., ^•tropine. 

• See tliis on preoading pagee. 
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l-Pyrazolo- 1,3,4,6-Benzotetrazole s-Triazolo- 2-t)-Triazolo- 

[3,4-ftjpyraziiie See also Purine [4,3-^Jpyridazine [4,5-oJ-pyrazine 


O O N O 



Benzisoxazole Benzoxazole Anthranil Benzoxadiazole 

Indoxazine Benzothiazole Benzpseudoox- 

when S replaces O azole 


N a O O 



CHs 


Benzofurazan Naphthalene 1,2-Benzopyran 1,4-Benzopyraii 

Benzisoxadiazole 1 ,2-Chroniene 1 ,4-Chromene 


O O S CO 



CO CO ^ . 

Coumarin Chromone Thiochromone Isocouraann 

1 ^•Benzopyrene 1,4-Benzopyrone 1,4-Benzothiopyrone 2,1-Benzopyrone 



Z,3'*BenaEDpyrone 



N 



Isoquinoline Cinnoline 

2-Benzazine 1 ,2-Bezodiazine 

Leucoline a*Phenodiazine 
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Quinazoline 
1 ^S-Benzodiazine 
Phenmiazine 



N 


(^noxaline 
1 ,4^enzodiaziDe 


Phenpiazine 


N N 



N 

Pyridor3,2.^I. Pyrido[4,3.^1. 

pyridine pyridine 


N N N 



Pyridor3,4-^]- Naphthyridine 
pyridine 


N 



Phthalazine 1 ,2,3-Benzotriazme 

2,3-Benzodiazine Phenotriazine 
B -Phenodiazine 


N N N O 



N N 


1,2.4-Benzotriazine Pyrido[2,3-d]- 1,2,3,4-Benzotetrazine 1,3,2-Benzoxazine 
pyridazine 


O 



N 

1 i4«2-Benzoxazine 



O 



NH 

l>4-Benzisoxazine 


S 

In a similar manner are derived;- benz- 
oxadiazine; benzoxatriazine; etc.; benzo« 
dioxazine; etc.; benzotrioxazine; etc« 



1 ,2-Benzi80lhiazine 

Also a 1,4-Form 



MS 
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Fluorene 

Diphenylenemethane 


Carbazole 

Dibeozopyrrole 

Diphenyleneimide 




Phenanthrene 



Xanthene 


S N N 



Thianthrene Acridine Phenazine 
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0 



NH 


Phenoxazine 
S replacing 0 = Pheno- 
thiazine 



atom in common arc known 
as “spiro co^npounds’ . 


NH 


N 


N 


Purine 



Pyrene 


Triphenylene 
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NAMES AND FORMULAS OF ORGANIC RADICALS 

Reprinted from Chemical Abstracts, Decennial Index, Subjects, 1917-1926, 

by permission. 


Name 

Formula 

Name 

Formula 

Aoenaphthenyl (from 

CizHjr’ 

As party! 

-COCH2CHNH2CO- 

aoenaphthene) 


Auro 

Au- 

Aoetamido 

CH3CONH- 

Azimino (azimido) 

-N:NNH- 

Aoetenyl of. ethinyl 


Azido cf. triazo 





Aoetimido 

CH3C(:NH)- 

Azino 

:N-N: 

Aoetonyi 

CH3COCH2- 

Azo 

-N:N- 

Acetonylidene 

CH3COCH: 

Azoxy 

-NO:N- 

Aoetoxy 

CHaCO-O- 

Benzai 

CfiHsCH: 

Acetyl 

CH3CO- 

Benzamido 

CeHsCONH- 

Acetylene 

:CHCH: 

Benzenyl 

CeHsC: 

Acridyl (from acridine) 

C13H8N- 

Benzidino (from 

H2NC6H4C6H4NH- 

Acrylyl 

CHaiCHCO- 

benzidine) 


Adipyl 

~OC(CH2)4CO- 

BenziiyI 

(C 6 H 5 ) 2 C( 0 H)C 0 - 

Alanyl 

CH3CHNH2CO- 

Benzimidazolyl (from 

C7H5N2- 

Alkoxy (any alkyl radi- 


benzimidazole) 


oal attached by 


Benzimido 

C6H5C(:NH)- 

oxygen) 

CnH2n4.l(D— 

Benzofuryl (from 

CaHsO 

Ailyl 

CH2:CHCH2- 

benzofuran) 


^ailyl cf. ieopropenyl 


Benzohydryl 

(CsH5)2CH- 

Amidoxalyi cf. oxamyl 


Benzohydrylidene cf. 


Amino (amido) 

H.;N- 

diphenyl methylene 


Amoxy 

CHj(CHi)« 0 - 

Benzopyranyl (from 

CsHrOCa-o-, ate.) 

Amyl 

CH 3 (CH 2 ) 4 - 

benzopyran) 


lerf* Amyl 

(C 2 H 5 )(CH 3 ) 2 C- 

Benzoxazolyl (from 

C7H4NO- 

Amylidene 

CH3(CH2)sCH: 

benzoxazole) 


Anilino 

CeHsNH- 

Benzoxy 

CeHsCO-O- 

Aniaal 

P-CH3OC6H4CH: 

Benzoyl 

CsHsCO- 

Anieoyi 

/t>-CH30C6H4C0- 

Benzoylene 

-C6H4CO- 

Anityl 

(0, m or p)CH30C6H4- 

Benzyl 

C6H5CH2— 

Aniaylidene of. anisal 


Benzylidene cf. benzai 


Anthranilo 

0-C6H4CON- 

Biphenylene 

-C 6 H 4 -C 6 H 4 - 


1 1 

Biphenylenedisazo 

-N:NC6H4C«H4N:N- 

Anthranoyl 

<>-H2NC6H4C0- 

Bornyl (from borneol) 

C10H17- 

Anthraquinonyl (from 

two isomers 

Boryl 

0:B- 

anthraquinone) 


Bromo 

Br- 

Anthryl (from anthra- 

five isomers 

^*-Butenyl 

CHaCHaCHrCH- 

oene) 


A*-Butenyl 

CHaCH.CHCHi- 

Anthrylene (from 

Ci 4 H 8:(11 isomers) 

A*-Butenyl 

CH2:CH(CH2)2- 

anthracene) 


Butoxy 

CH 3 (CH 2 ) 20 - 

Antipyryl (from 

C 0 N(C 6 H 5 )-N(CH 3 )' 

Butyl 

CH 3 (CH 2 ) 3 - 

antipyrene) 

1 

Butyl 

(C2H5)(CHj)CH- 


C(CH3) :C- 

lerf- Butyl 

(CH,),0- 


1 

Butylene 

-CHzCHzCHzCHz- 

Arieno 

-A8:Ae~ 


(1, 4-form) 

ArtJno (from arsinio 

(H0)0A8; 

Butylidene 

CH3(CH2)2CH: 

add) 


Butyryi 

CH3(CH2)2C0- 

Areinoso 

0:Ae- 

Camphanyl (from 

O 30 H 17 — (3 isomers) 

Areono (from arionio 

(HOzOAs- 

camphane) 


add) 


Camphoroyl (from 

C10H14Q2: 

Amyl 

HzAfr- 

camphorio acid) 


Areylene 

HAs: 

Camphoryl (from 

CioHisO- 

Aiaryl 

(2,4,5) (CHjO), CSeHz- 

camphor) 


Aaparagyl 

HaNCOCHiCHNHi* 

Camphorylidene (from 

C10H14O: 


CO- 

camphor) 
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Name 

Formula 

Name 

Formula 

Carbarn i do 

H 2 NCONH- 

Duryl 

(CH3)4C6H-(2,3,5,6) 

Carbarn yl 

HzNCO- 

Durylene 

(CHj)4C6:(2,3,6,6) 

Carbanilino cf. phenyt- 


Epoxy 

- 0 -(to different radi- 

carbamyl 



cals already united In 

Carbazyl (from 

Ci 2 H 8 N ~(5 isomers) 


some other way) 

carbazole) 


Ethene cf. ethylene 


Carbethoxy 

C 2 H 5 O-CO- 

Ethenyi 

CH 3 CI 

Carbomethoxy 

CHsO-CO- 

Ethinyl 

HC: 

Carbonyl 

OC: 

Ethoxalyl 

CzHsOOC-CO- 

Carbonyidfoxy 

"O-CO-O- 

Ethoxy 

C2Hs0i- 

Carboxy 

-CO-OH 

Ethyl 

CH3-(1H2— 

Carvacryl 

(CH3)[(CHi)iCH]; 

Ethylene 

-CH 2 CH 2 - 


C6H3-(1,4;2) 

Ethylenedioxy 

-0(CM2)20- 

Cetyl 

CH 3 (CH 2 ), 4 CH 2 - 

Ethylidene 

CH 3 CH: 

Chloro 

Cl- 

Fenchyl (from fenchyl 

Cl 0 H ( .‘ 2 -fenchanyl ) 

Chloromercuri 

CIHg- 

alcohol) 

' 

Cinnamal 

CeHjCHiCHCH: 

Fluoro 

F- 

Cinnamenyl cf. styryl 


Fiuoryl (from fluorene) 

Ci 3 H 9-(6 isomers) 

Ginnamyi 

CsHsCHiCHCO- 

Fluorylidene 

CtsHs: 

Cinnamylidene cf. 


Formamido 

HCONH- 

cinnamal 


Formazyl 

(C6H5N:N-)(C6H5* 

Cresotyl (from creso- 

(H 0 )(CH 3 )C 6 H 3 C 0 - 


NHN:)C- 

tinic acid) 

(2,3) 

Formyl 

H*CO- 



Fural (2 isomers) 

OCH:CH-CH:C-CH: 

Cresoxy cf. toloxy 



1 1 

Cresyl (10 isomers) 

(o,m,p) (HO) (CHj): 

Furfural cf. fural 



C 6 H 3 - 

Furfuryl cf. furyl 


Cresylene cf. tolylene 


Furfurylidene cf. fural 


Crotonyl 

CHsCHiCHCO- 

2-Furoyl cf. pyromucyl 


Cumal 

P-(CH3)2CHC6H4CH: 

3-Furoyl 

CHiOH-O-CHrC-CO- 

Cumenyl 

(CH3)2CHC6H4- 


1 1 

Oumidino 

(CH3)2CHC6H4NH- 

Furyl (2 isomers) 

0-CH:CH-CH:0- 

Cuminal cf. cumal 



1 1 

Cyano 

NC- 

Furylidene 3(2)-form 

CH:CH- 0 -CH 2 -C: (also 

Cyclobutyl 

CH 2 CH 2 CH 2 CH- 

[ 

1 1 


( t 


a2(3)-form) 

Cyclohexenyl (from 

CeHy- (3 isomers) 

Qe'-anyl (from geraniol) 

C10H17- 

cyclohexene) 


Glutamyl 

-0CCHNH2(CH2)2* 

Cyclohexyl (from 

CeHn- 


CO- 

cyclohexane) 


Qlutaryl 

-0C(CH2)3C0- 

Cyclohexyiidene 

CH 2 CH 2 CH 2 CH 2 * 

Glyceryl 

-CH 2 (CH-)CH 2 - 


1 

Giycoiyl 

HOCH 2 CO- 


CH 2 C: 

Glycyl 

HzNCHiCO- 


i 

Glyoxyl 

OCH-CO- 

Cyclopentenyl (from 

CsHt- 

Guaiacyl cf. o-anisyl 


cyclopentene) 


Guanido 

H 2 NC(:NH)NH-. 

Cycio pentyl (from 

CsHsr- 

Guanyl 

H 2 NC(:NH)- 

cycle pentane) 


1 Hendecyl 

CH3(CH2)io- 

Cycio propyl 

CH 2 CH 2 CH- 

Heptyl 

CH3(CH2)s- 


i i 

Hexadecyl cf. cetyl 


Cymyl (from cymene) 

C10H13- 

Hexyl 

CHj(CH 2 )s- 

2 -p-cymyl cf. carvacryl 


Hippuryl 

CsHsCONHCHzCO- 

3-P-cymyl of. thymyl 


Homopiperonyl 

(3,4)(CH202)C«H»- 

Desyl 

(CsHsXCeHsCOCH- 


CH 2 CH 2 - 

Diazo 

-N:N- 

Hydrozi 

-NH-NH-(both valen- 

Ciazoamino cf. azimino 



ces to same atom) 

Diazoxy 

-N(:0):N- 

Hydrazino 

H 2 NNH- 
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Name 


Formula 


Name 


Formula 


Hydrszo 

-NH-NH-(to different 

Hydrazono 

atoms) 

HzN-N; 

Hydroxamino 

HONH- 

Hydroximino cf. 


isonitroso 

Hydroxy (hydroxyl) 

HO- 

-idene (added to any rad- 

leal usually means 

a 

double bond at point 

of attachment) 

Imidazoiyl (from 

C3 H3 Nz- (4 isomers) 

imidazol) 

Imino (imido) 

HN; 

Indanyl (from indan) 

C9H9-(4 isomers) 

Indenyl (from indene) 

C9H7-(7 isomers) 

Indyl (from indole) 

Ca Hs N- (7 isomers) 

Indylidene 

C6H4'NH-CH2-C; 

1 1 

lodo 

3(2)-, etc. 

I- 

lodoso 

01- 

lodoxy 

Ozl- 

Isoallyl of. propenyl 


Isoamoxy 

(CH3)2CHCH2CH20- 

Isoamyl 

(CH3)2CHCH2CH2- 

Isoamylidine 

(CH3)2CHCH2CH: 

Isobutenyl 

(CH3)2C:CH- 

laobutoxy 

(CH3)2CHCH20- 

Isobutyl 

(CH3)2CHCH2- 

laobutyryl 

(CH3)2CHC0- 

Isocyano 

C:N- 

Isodiazo 

-NH*N: (to the same 

Isohexyl 

atom) 

(CH3)2CH(CH2)3-' 

laoindyl (from iaoindole)C8H6N- (4 isomers) 

Isoleucyl 

CH3CH2CH(CH3)* 

Isonitro 

CHNH2CO- 

HOON: 

Isonitroso 

HON: 

i^i-lsopentenyl 

(CH3)2CHCH:CH- 

Isophthalai 

:HC*C6H4-CH:(m) 

Isophthaiylidene of^ 


isophthalai 

Iso propenyl 

CH2:C(CH3)-' 

Isopropoxy 

(CH3)2CH-0- 

Isopropyl 

(CH3)2CH- 

Isopropylidene 

(CH3)2C: 

Isoquinolyi (from 

CsHsN- (9 isomers) 

isoquinoline) 

Xsothiocyano 

S:C:N- 

Isovaleryl 

(CHOiCHCHiCQ- 

Isoxaaolyl (from 

CiHzON- (5 isomers) 

isoxazoie) 

Kele 

O: (to same atom) 

Leoeyi 

(CH,)2CHCH2CHNH2 


CO- 


Malonyl 

Menthyl (from men- 
thane):as, 2-p>men- 
thyl 

Mercapto 

Mercuri 

1- Mesityl 

2- Mesityl 

Methene cf. methylena 
Methenyl 
Methionyl 
Methoxy 
Methyl 
Methylene 
Methylenedioxy 
Methylol cf. hydroxy- 
methyl 
Naphtha! 

Naphthaiimido (from 
naphtha! ic acid) 
Naphthenyl 
Naphthobenzyl 
Naphthoxy 
Naphthoyl 
Naphthyl (1 or 2) 
Naphthy!ene 
Naphthy!idene 


Nitramino 

Nitnlo 

Nitro 

ac/- Nitro cf. isonitro 
Nitroso 

Norcamphanyi (from 
norcamphane) 

Octyl 

Oxalyl 

Oxamido 

Oxamyl 

Oximido cf. isonitroso 
Oxycf. epoxy and keto 

Penta methylene 
Pentazyl 

Pentenyl (like butenyl) 
Pentyl cf. amyl 
Perimidyl (from peri- 
midine) 

Perthio 
Phenacyl 
Phenacylidene 
Phenanthryl (from 
phenanthrene) 


-OC-CHz-CO- 

CH3*CH(CH2)zCH- 

I 

(i-“C3H7)CH2CH- 

1 

HS- 

-Hg- 

(CH 3 ) 2 C 6 H 3 CH 2 - 
(1, 3, 5) 

(CH 3 ) 3 C 6 H 2 -( 2 , 4 , 6 ) 


HC: 

CH 2 CS 02 ) 2 : 

CH3O- 

CH3- 

H2C: 

- 0 -CH 2 * 0 - 


CioHrCH: 

CioH 6 (CO) 2 N- 

C10H7C; 

C10H7CH2- 

CtoHyO— 

C10H7CO- 

CI0H7- 

CioHe; 

C6H4CH2CH:CH-C: 

I I 

(1 (4)-), etc. 
02 N-NH- 
N: 

OzN- 


ON- 

C 7 H„- 

CH 3 (CHz)?” 
-OC-CO- 
HzNCO-CONH- 
HzNCO-CO- 


■“0-(u8od as a con- 
nective) 

-CH 2 (CH 2 ) 3 CH 2 - 

N:N-N:N-N- 

I I 

C5H9- 


CiiH 7N2*-(8 isomert^ 
S:S: 

CsHsCOCHz- 
CeHsCOCH: 
Ct4H9r-(5 isomers/ 
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Name 

Formula 

' Name 

Formula 

Phenanthryfene 

Cl 4 Ha: (several isomers) 

Pyridyl (from pyridine) C5H4 N- (3 isomers) 

Phenenyl 

CsHa: (s—,as—jV—) 

Pyridylidene 4(1 )- 

CH:CH*NH-CH:CH-C: 

Phenethyl 

CsHsCHzCHz- 


1 1 

phenetidino 

C2H5OC6H4NH- 

Pyrimidyl (from pyrim- C4H3N2- 

Phenetyl 

C2H5OC6 H4-- (o,m, or p) 

idine) 


phenoxy 

CeHsO- 

Pyromucyl 

0-CH:CH*CH:C-CO- 

Phenyl 

CsHs- 


1 1 

phenylazo 

CeHsNrN- 

Pyrrolidyl (from pyr- 

CaHbN- <3 isomers) 

Phenylcarbamido 

CeHsNHCONH- 

roiidine) 


Phenylene 

C6H4: (0, m, or p) 

Pyrroyl 

CH:CH-CH:CH- N^CO- 

Phony lonedisazo 

-N;NC6H4N:N-(o,m,p) 


1 1 

Phenylidene (p) 

CH:CH-CH2-CH:CH-C 

Pyrryl (from pyrrole) 

C4H4N- (3 isomers) 


I 1 

Quinolyi (from quin- 

C9H6N- (7 isomers) 


(also o-isomer) 

oline ) 


Phenyl ureido cf. 


Quinonyl (from quin- 

CaHaOz- 

phenylcarbamido 


one) 


Phosphazo 

-N:P- 

Quinoxalyl (from quin- 

CbHsNz— 

Phosphono 

H2O3P- 

oxaline) 


Phthalal 

:HC-C6H4-CH*. 

Sal icy 1 (0) 

HO-CaHa- 

phthalamido (o) 

H02C-C6H4‘C0NH- 

Salicylal (0) 

HO-CaH4-CH: 

Phthalidene (from 

CsHa-CO-O-C; 

Salicylyl (0) 

HO-CaHa^CO- 

phthalide) 

1 1 

Selenino 

(HO)OSe- 

Phthalidyi 

CsHa-CO-O-CH- 

Seieno 

Se: 


1 . 1 

Seienocyano 

NCSe- 

Phthalimido (o) 

C€H4(C0)2N- 

Selenono 

HOaSe- 

Phthalyl (o) 

-OC-CcHa-CO- 

Selenonyl 

— SeOz— 

Picryl 

(N02)3C« Hz- (2.4,6) 

Seienyl 

HSe- 

Pi pend yl (from piper- 


Semicarbazido 

HzNCONHNH- 

idine) 

C5H10N- (4 isomers) 

Silicono 

(HO)OSi- 

Piperonyl 

( C H2O2 ) Co H3 C Hz” 

Silicyl 

HaSi- 


(3.4) 

Silicylene 

HzSi: 

Ptperonyitdine 

(CH202)C6H3CH:(3,4) 

Stannyl 

HsSn— 

Pivalyl (from pivalic 

(CH3)3C-C0- 

Stearyl 

CH,(CH2),aCO- 

acid) 


Stibono 

(HO).OSb- 

Prolyl (from proiine) 

NH-CHzCHzCHjCH- 

Styrene 

-CH(fcsH5)CHr- 


1 1 

Styrolene cf. styrene 



co- 

Styryl 

CaHsCH.CH- 

Propargyl 

HC-C-CHz- 

Succinamyi 

H2NCOCH2CH2CO- 

Propenyl 

CHjCHiCH- 

Succinyi 

-OCCH2CH2CO- 

Propen ylidene 

CHaCH.C; 

Sulfamino 

HO3SNH- 

Propiolyl 

HCIC-CO- 

Sulfamyl 

H2NO2S- 

Propionyl 

CH3CH2CO- 

1 SulFhydryl ct. mercapto 

Pro poxy 

CHjCHzCHzO- 

Sulfino 

HO2S- 

Propyl (n) 

CH3CH2CH2- 

Suifinyi 

OS: 

Propylene 

-CH(CH3)CH2- 

Sulfo 

HO3S- 

Propyl 1 dene 

CH3CH2CH; 

Sulfonamide 

-SO2NH- 

Pwudoallyl cf. isopro- 


Sulfonyl 

-SO2- 

penyl 


Sulfuryl cf. sulfonyl 


“•-PSeudoCLimyl 

(CH3 )jC 6H2-(2,3,5) 

Tauryl 

H2NCH2CH2SO2- 

•-Pseudocumyl 

(CH3)3C6H2-(2,4,5) 

Teliuro 

Te: 

®‘P66udocumyl 

(CH3)3C6H2-(2,3,6) 

Tere phthalal (p) 

:HC-CaH4-CH: 

Pwudoindyl (from 

CaHfiN- (7 isomers) 

Tetramethyiene cf. 1, ^ 


pseudoindole) 


butylene 


Pyranyl (2^, 2 -t, 3^. 

C5H5O- 

Tetrazyl (from tet- 

CHN4- (2 isomers) 

etc.) 


r azole) 


Pyrazoiyi (from pyra- 

CsH 3N2*(4 tsonfiers) 

Thiazyl (from thiazole) C3H2NS- (3 isomers) 

zoie^ 


Thienyl (from thioDhene)C4H3S- (2 isomers) 
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NAMES AND FORMULAS OF ORGANIC RADICALS 


Name Formula 

__ _ 

Thiocarbonyl SC: 

Thiooyano NCS- 

Thiobydroxy of. mer- 

eapto 

TWol (S replacing O / Used In place of 
in OH) j "Thio" only when 

Thiono (S replacing O ^ required for 
In CO) ^ distinction 

Thionyl cf. sulfinyl 

Thujyl (from sabinane) CioHir- (attached at 
2 positions) 

Thymyl (from thymol) HC:C(CH3)‘CH;CH- 

1 

C(f— C 3 H 7 ):C“ 

Toloxy (o, m, or p) CH3C6H4C>- 

Toluino (o, m, or p) CH3C6H4NH- 

Toluyl (o, m, or p) CH3C6H4CO- 

<r-Toluyl C*HsCHaCO- 

Tolyl (o, m, or p) CH3C6H4- 

a-Tolyl cf. benzyl 

Tolylene CH3C6H3: (6 isomers) 

o-Tolylene cf. benzal 

Triazeno HzNHiH- 

Triazinyl (from triazlne)C3H2N3~ 

Triazo N:N«N- 

I 1 

Triazolyl (from tri- CiHiNs- 

azole) 

Trlmethylene -CHiCHzCHr- 

Tryptophyl (from try p- CnHnONz- 
to Phan) 


Name Formula 

Tyrosyl (from tyrosine) p-HOCcH4CH2CHNH2* 
CO- 

Undecyl cf. hendecyl 

(in sense CnHzs”) 

Uramino cf. carbamide 

Ureido (by some used -NHCONH- 

synonymously with 
carbamido) 

Valeryl CH3(CH2)3CO- 

Valyl (from valine) (CH3)2CHCHNH2CO- 

Vanillal (CH3O) (HO)C«H3CH: 

(3,4) 

Vanilloyl (CH3O) (HOCeHjCO- 

(3,4) 

Vanillyl (CH3O) (HOCeHjCHz 

- (3, 4) 

Veratral (C H30)2 Cs H3 C H : 

(3,4) 

Veratroyl (CH30)2C6H3CO-(3,4) 

Vera try I ( C H3O )2 C® H3 C Hz- 

(3,4) 

Veratryiideneef. veratral 

Vinyl HzCiCH- 

Vinylene -CH:CH- 

Vinylidene HzC.-C: 

Xanthyl (from x an- CisHsO- (6 isomers) 

thene) 

Xyloyl (from xylic acid) (CH3)2C«H3CO- 
(7 Isomers) 

Xylyl (dimethyl phenyl) (CH3)2C6H3- 
Xylylene -H2C*CeH4*CH2- 


NUMERICAL PREFIXES 

See also Greek Alphabet 


>^-Heml 

20 — Eicosa 

41 — Hen tetraconta 

1 — Mono 

21 — Henicosa 

42 — Dotetraconta 

t^-Sesqui 

22 — Docosa 

43 — Tritetraconta 

2-Di or Bl 

23 — Tricosa 

44 — Tetratetraconta 

3-Trl 

24 — Tetracosa 

45 — Pentatetraconta 

4 — Tetra 

25— Pentacosa 

46 — Hexatetraconta 

6— Penta 

26 — Hexacosa 

47 — Heptatetraconta 

6 — Hexa 

27 — Heptacosa 

48 —Octa tetraconta 

7— Hepta 

28 — Octacosa 

49 — Nonatetraconta 

8~Octa 

29 — Nonacosa 

50— Pentaoonta 

9^ Nona or Ennea 

30 — Triaconta 

51 — Hen pentaoonta 

lO^Deca 

31 —Hen triaconta 

52 — Dopentaconta 

1 1 — Undeca or Henadeca 

32 — Dotriaconta 

53 — Tri pentaoonta 

12-~Dodeca 

33 — Tritriaconta 

54 — Tetrapentaconta 

!3— Trideoa 

34 — Tetratrlaconta 

55 — Pentapentaoonta 

H^Tetradeca 

35 — POntatriaconta 

56 — Hexapentaconta 

IS^Pentadeca 

36— Hexatriaconta 

57 — Hepta pen tacoota 

13 Hexadeoa 

37 — Heptatriaconta 

58 —Octa pentaoonta 

17-Heptadeca 

38 — Octatriaconta 

59 — Nonapentaoonta 

18 -Ootadeca 

39 — Nonatriaconta 

60— Hexaconta 

19--Nonadeoa 

40 — Tetraconta 
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FORMULA INDEX 

For finding compounds listed in the table: PHYSICAL CONSTANTS OF OR- 
GANIC COMPOUNDS. 

The system used in this formula index is essentially the same as that employed in 
Bichter's Lexikon der Kohlensioff Verbindungen, The succession of the elements 
combined with carbon is as follows: H, O, N, S, F, Cl, Br, I. All the other elements 
are placed in alphabetical order according to their symbols. The arrangement de- 
pends (1) on the number of carbon atoms, (2) on the number of the other elements, 
which in addition to carbon, are contained in the compounds, (3) on the kind of 
elements, which in addition to carbon are contained in the molecule, in accordance 
with the order as stated above, and (4) on the number of atoms of each eleibient which, 
in addition to carbon, is contained in the compound. Thus 2 III means 4wo carbon 
atoms combined with three other elements; e.g,, C 2 H 2 O 2 F 2 2239, is a comround with 
2 carbon atoms and 3 other elements, and it is the 2239th compound in |he table tc 
which this formula index is a part. 


1 1 

CNCt 1591 

CH 4 O 2 N 4 4743 

CH 4 4061 

CNBr 1590 

CH402Si 5615 

CO 1239 

CNI 1592 

CH 4 O 3 S 4382 

CO 2 1237 

CSCI 2 5916 

CH 4 O 4 S 4384 

ON 1589 

CSCU 6089 

CH 4 O 8 S 2 4432 

CSz 1238 

CFCI 3 3286 

CH 4 N 2 S 5920 

CF 4 1244 

CFzCiz 2246 

CH 4 N 2 Se 5608 

CCI 4 1243 

CGI Bra 1472 

CH 5 ON 4279 

CBr 4 1242 

CCIaBrz 1983 

CH 5 ON 3 5609 

CI 4 1245 

CCI 2 I 2 1986 

CH 5 O 3 AS 4130 


CCIaBr 6143 

CH 5 O 4 N 3 6389 

1 II 

CCIal 6157 

CH 5 N 3 S 5919 

CHN 3714 

CBrIj 1004 

CH 6 ON 4 1236 

CHF 3 3287 


CH 6 O 3 N 4 3492 

CHCI 3 1477 

1 III 

CHsNCI 4106 

CHBrs 1016 

CHON 1576; 1679 

CHfiNaCI 3491 

CHI 3 3887 

CHOzNa 3302 

COzNCia 4697 

CH 2 O 3288; 3290 

CHOzTI 3303 

COzNBra 4688 

CH 2 O 2 3301 

CHOeNa 6300 

COcNaBr 1005 

CH 2 N 2 1577; 1772 

CHNS 5897 

COeNal 3908 

CH 2 N 4 5870 

CHFCI 2 3271 

- 

CH 2 S 3 6349 

CHClBrz 1361 

1 IV 

CH 2 F 2 4433 

CHCII 2 1363 

CHOzNBrz 1854 

CH 2 CI 2 4429 

CHClzBr 1970 

CHFCiBr 3266 

CHzBrz 4428 

CHClzI 2006 

CH 2 ONCI 1229 

CH 2 l 2 4434 

CHBrIz 928 

CHzOzNBr 966 

CH 3 N 3 4134 

CHBrzI 1849 

CHzOsSzNaz 3293 

CH 3 F 4240 

CHzOaNz 4323 

CHaOzSCi 4383 

CHjCl 4183 

CH204N2 2636 

CHaOaSNa 3295 

CHjBr 4147 

CH 2 FCI 3267 

CH304SNa 3292 

CH 3 I 4287 

CHzCtBr 1344 

CHsONzCI 6388 

CH 4 O 4100 

CH 2 CII 1393 

CHeONCl 4280 

CH 4 N 2 3297 

CHzBrI 950 

CHeONaCI 5610 

CH 4 S 4298 

CH 3 ON 3294 ; 3296 

CHa04NzS 4270 

CHsN 4106 

CH 3 OCI 4281 

CH 8 O 4 N 4 S 324 

CH 5 N 3 3488 

CHaOAs 4131 


CH 5 A 8 4132 

CHaOzN 1228; 4316; 4766 

2 1 

CHsP 4341 

CH 3 O 3 N 4316 

CzHz 130 

CHfiNi 4269 

CHaOaNa 4863 

C 2 H 4 3192 

CH 6 N 4 322 

CHaNS 5901 

C 2 H 6 2904 

1 248 

CH 3 NS 2 2819 

QzNz 1688 

COCI 2 1247 

CHaCIzAa 4214 

CzCU 5741 

COBra 1246 

CH 4 ON 2 3298; 3307; 6386 

CzCU 3564 

^0aN4 6863 

CH402N2 3842; 4314 

OzBrz 1796 
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FORMULA INDEX ORGANIC COMPOUNDS 


C2Br4 5721 
CzBrs 3562 
CzU 2382 
CzU 5812 

2 II 

CzHCI 1305 
C 2 HCI 3 6155 
C 2 HCIS 5054 
C 2 HBr 891 
C 2 HBr 3 6105 
C 2 HBr 5 5050 
C 2 HI 5 5072 
C 2 H 2 O 3933 
C 2 H 2 O 2 3478 
C2H203 3480 
C 2 H 2 O 4 5006-7 
C 2 H 2 N 2 3715 
C 2 H 2 N 4 5869 
C 2 H 2 F 2 2250 
C 2 H 2 CI 2 135-6; 1998 
C 2 H 2 CI 4 5739-40 
C 2 H 2 Br 2 131-3 
C2H2Br4 5719-20 
C 2 H 2 l 2 137-8 
C 2 H 3 N 49; 4195 
C 2 H 3 N 3 6080 
C 2 H 3 F 6439 
C 2 H 3 CI 6435 
C 2 H 3 CI 3 6151-2 
CzHsBr 6434 
C2H3Br3 6103 
C 2 H 3 I 6442 
C2H3l3 6237 
C 2 H 4 O 5; 3210; 6429 
C 2 H 4 O 2 36; 3470; 4242 
C2H403 3468 
C 2 H 4 N 4 2080 
C 2 H 4 N 6 1761 
C 2 H 4 S 2 2818 
C 2 H 4 F 2 2249 
C 2 H 4 CI 2 1993-4 
C 2 H 4 Br 2 1836-7 
C 2 H 4 l 2 2390-1 
C 2 H 5 N 6430 
CaHsF 3046 
CaHsCI 3015 
C 2 H 5 Br 2989 
C 2 H 5 I 3077 
C 2 HsNa 5622 
Ctl-UO 2478; 2946 
C2H602 3444 
CiHsNz 15 
CiHeS 2560; 3083 
C 2 H 6 S 2 3209; 4222 
CtHeCd 1186 
CaFUHg 4044 
CtHaSe 2553 ; 3071 
GiH«Te 2566 


C2H62n 6504 

C 2 H 7 N 2429 ; 2950 

C 2 H 7 NS 4258 

C 2 H 7 AS 2466; 2970 

C 2 H 7 P 2529; 3135 

C 2 H*N 2 2494-5; 3064; 3196-9 

C 2 OCI 4 6129 

C 2 O 2 CI 2 5011 

C 2 O 2 CI 4 6159 

C204Na2 5008 

C 2 O 6 N 4 6288 

C 2 N 2 S 1593 

C 2 FCI 3 3285 

C 2 FCI 5 3276 

C 2 FBr 5 3275 

C 2 F 2 CI 2 2245 

C 2 F 2 CI 4 2253-4 

CzFzBr^ 2252 

C 2 F 3 CI 6203 

C 2 F 3 CI 3 6206 

C 2 F 3 Br 3 6205 

C 2 CIBr 5 1423 

C2Cl2Br4 2073 

C2Cl3Br3 6170 

C2Cl4Br2 5736-7 


C 2 HOCI 3 1281; 1931 
C2HOBr3 876 
C 2 HO 2 N 5012 
C 2 HO 2 CI 3 6128 
C2H02Br3 6088 
C 2 HO 2 I 3 6232 
C 2 HFCI 4 3278 
C2HFBr4 3277 
C2HF2Br3 2255 
C2HF3Br2 6204 
C2HCIBr4 1465 
CaHClaBra 2075-6 
CzHCbBra 6150 
CzHzOCIz 1304; 1926 
CaHaOBfi 890 
CzHjOzFz 2239 
C 2 H 2 O 2 CI 2 1928 
C2H202Br2 1795 
C 2 H 2 O 2 I 2 2381 
C2H2NCI 1399 
CzHzNBr 954 
C 2 H 2 NI 3890 
C 2 H 2 N 2 S 3 5898 
C 2 H 2 FCI 3 3284 
C2H2FBr3 3282-3 
CaHiFzCU 2244 
C 2 H 2 F 2 Br 2 2242-3 
C 2 H 2 F 3 CI 6202 
C 2 H 2 ClBr 3 1471 
C 2 H 2 Cl 2 Br 2 1980-2 
C 2 H 2 Cl 3 Br 6142 
C 2 H 2 CI,A 8 1473 


C2H30N 3474; 4194 
C 2 H 3 OF 89 
C 2 H 3 OCI 81; 1293 
C 2 H 3 OCI 3 6154 
CzHsOBr 75 
C2H30Br3 6104 
C 2 H 3 OI 92 
C 2 H 3 O 2 N 3 6078 
C 2 H 3 O 2 F 3255 
C 2 H 3 O 2 CI 1299; 4187 
C 2 H 3 O 2 CI 3 1286 
C2M302Br 883 
C2H302Br3 877 
C 2 H 3 O 2 I 3874 
C 2 H 3 O 3 N 5016 
C 2 H 3 O 4 N 105; 4692 
C 2 H 3 O 6 N 3 6299 
C 2 H 3 NS 4387-8 
C 2 H 3 FBr 2 3268-9 
C 2 H 3 F 2 CI 2241 
C 2 H 3 F 2 Br 2240 
C 2 H 3 F 2 I 2251 
C 2 H 3 CIBr 2 1359-60 
C 2 H 3 Cl 2 Br 1968-9 
C 2 H 3 CI 2 I 2005 
C 2 H 4 OS 5885 
C 2 H 4 OCI 2 1997; 2008 
C2H402N2 2256; 3479; 6009 
C 2 H 4 O 2 N 4 603; 2851 
C 2 H 4 O 2 S 5905 
C 2 H 4 O 3 N 2 3105 
C 2 H 4 O 4 N 2 2630; 3463 
CzHaOsS 5675 
C 2 H 4 O 6 N 2 3462 
CzHaNzSz 2821 
C 2 H 4 N 6 CI 2 1949 
C 2 H 4 CIBr 1342-3 
C 2 H 4 CII 1390-1 
C 2 H 4 BrI 948-9 
C 2 H 5 ON 10; 14 
C 2 H 5 OCI 1400; 3076; 3194 
C2H50Br 3193 
C 2 H 5 OI 3208 

C 2 H 5 O 2 N 3097; 3437; 3472- 

4175; 4733 
C 2 H 5 O 2 N 3 859; 5017 
C 2 H 5 O 3 N 3096; 4735 
C 2 H 5 NS 5882 
CzHsSNa 5624 
CaHsCIzAs 3040 
CzHsONz 2513; 3438; 4414 
C2H60N4 2081 
CiHeOS 2563 ; 5904 
C2Hfi02N4 3689 
C 2 H 6 O 2 S 2562; 2905 
C 2 H 6 O 3 S 2661 ; 2906 
C 2 H 6 O 4 S 2559; 3069 
CaHfiOcSz 3206 
C 2 H 6 N 28 4390-1 
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FORMULA INDEX ORGANIC COMPOUNDS 


C2H6N4S 3494 
CzHeCIAs 1179 
CzHeCisAs 1181 
C2H7ON 8; 2907; 3074-6 
C2H7O2A8 1182 
C2H7O3AS 2971 
C2H7O4N3 4415 
C2H7N2CI 16 
C 2 H 8 O 3 N 4 323; 4269 
C2HSNCI 2430; 2952 
CzHsNBr 2951 
C2H9N2CI 2496 
CzHioONz 3199 
CzHioNzClz 3198 
C2HioN2Br2 3197 
C202N2Ag2 5620 
C2O2N2H0 4040 

2 IV 

C 2 HFCl 2 Br 2 3270 
C 2 H 2 ONCI 3 6126 
C2H20NBr3 6086 
C 2 H 3 ONCI 2 1927; 2032 
CzHsONBrz 1793-4 
C 2 H 3 O 2 NCI 2 2027 
C 2 H 4 ONCI 1294-5; 1422 
C 2 H 4 ONCI 3 1283 
C2H40NBr 879 
C 2 H 4 O 2 NCI 1416-7 
C2H402NBr 965 
C 2 H 5 O 2 SCI 3155 
C 2 H 5 O 3 SCI 3022 
C2H504SNa 13 
C2H703NS 5696 
C2H,204N6S 3493 
C2Ht404N8S 325 

3 I 

C 3 H 4 183; 225 
C 3 H 6 1621 ; 5459 
CsHg 5338 
C 3 O 2 1240 
C 3 S 2 1241 
C 3 CIS 4936 

3 II 

C 3 HCI 7 3506 
C 3 H 2 O 5349 
C 3 H 2 O 2 5348 
CjHzNz 4006 
CaHzBrz 1871 
C 3 H 3 N 161 
C 3 H 3 CI 5343 
CjHsBr 5342 
C 3 H 3 I 3903; 5344 
C 3 H 4 O 146; 226; 5341 
C 3 H 4 O 2 149 
C 3 H 4 O 3 6525 
C 3 H 4 O 4 4002; 4329 


C3H4O5 5695 
C 3 H 4 O 6 4055 
C3H4N2 3851; 5478 
C 3 H 4 CI 2 2058-61 
C3H4Br2 1869-70 
C3H5N 3029; 5363 
C3H5CI 202 ; 5345-6 
C3H5CI3 6166-7 
CzHsBr 199; 988-90 
CsHsBrs 6112 
C3H5I 208 

CsHfiO 56; 193; 5352; 5468-9 
C 3 H 6 O 2 55; 3048; 3436; 3454; 

3942; 4087; 5351 
C 3 H 6 O 3 2292 ; 2468; 3289; 

3380; 3456 ; 3682; 

3939-40; 4063; 4256 
C 3 H 6 O 4 3379 
C 3 H 6 N 2 5479 
C 3 H 6 N 6 4019 
CaHfiS 210 
C 3 H 6 S 3 3309 
C 3 H 6 CI 2 2050-3 
C3H6Br2 1863-6 
C3H6I2 2397-9 
C 3 H 7 N 194 
C 3 H 7 F 5406-7 
C3H7CI 5400-1 
C3H7Br 5388-9 
C3H7I 5417-8 
CaHsO 4230; 5368-9 
C3H8O2 3460; 4424; 5465; 6286 
C3H8O3 3381 
CsHsS 4238; 5424-5 
C3H8S2 6284 
CaHeSe 5448 

C 3 H 9 N 4226; 5371-2; 6248 

C 3 H 9 N 3 2491 

CaHgAI 231 

C 3 H 9 AS 6252 

C 3 H 9 B 872 

C 3 H 9 Bi 856 

C 3 H 9 P 6269 

C 3 H 9 Sb 6274 

C 3 H 10 N 2 5464; 6282 

C 3 N 3 CI 3 6172 


CsHOBrs 5048.1 
C3H2OCI4 5728-9 
CsHzOsNz 5036 
CaHzOsBrz 1875 
C3H204Br2 1851 
C3H204Ca 4003 
C 3 H 3 ON 5527 
CsHaOzN 1583 
C3H302CI 1306-7 
C 3 H 3 O 2 CI 3 4403 
C 3 H 3 O 3 N 3 1594 ; 3313 


C 3 H 3 O 3 CI 3 6158 
C 3 H 3 O 4 N 4762 
C 3 H 3 O 4 CI 1397 
C3H304Br 962 
C 3 H 3 NS 5878 
C 3 H 3 NCI 2 2056 
CaHsNaSa 5899 
C 3 H 4 ON 2 1581; 5480 
C 3 H 4 OCI 2 1444; 1929-30 
C3H40Br2 982 
CiH402N2 3879 
C 3 H 4 O 2 CI 2 1382; 2054-5 
C3H402Br2 1«67-8 
C 3 H 4 O 3 N 2 182 
C 3 H 4 O 4 N 2 5013 
C 3 H 4 N 2 S 377 

C 3 H 5 ON 148; 3027-8; 3196; 
3944 

C 3 H 5 ON 5 398 
C 3 H 5 OF 5361 
C 3 H 5 OCI 1301; 2879; 5360 
C 3 H 5 OCI 3 6168 
CaHsOBr 886 ; 892; 5359 
C 3 H 5 OI 2881 ; 5362 
C 3 H 5 O 2 N 3927; 4829; 4873; 

5526 

C 3 H 5 O 2 CI 1398; 1442-3; 3019; 
4184 

CsHsOzBr 955; 980-1; 4148 
C 3 H 5 O 2 I 3901-2 
C 3 H 5 O 3 N 3 5014 
C 3 H 5 O 4 N 328 
C 3 H 5 O 6 N 3 3429 
C 3 HSO 9 N 3 3428 
C 3 H 5 NS 3158-9 
C3H60N2'3212; 3216 
CsHeOSz 6448 
C3H60CI2 3393-4 
CsHeOBrz 3388-9 
CsHeOIz 3401 
C3H602N2 123; 4004 
C 3 H 6 O 2 S 5908; 5910 
C 3 H 6 O 3 N 2 3678 
C 3 H 6 O 4 N 2 2658-9; 4864 
C 3 H 6 O 7 N 2 3405-6 
CaHcCIBr 6279 

C 3 H 7 ON 61; 235; 3047; 4086; 

5353; 5356 
C3H7ON3 12 

C 3 H 7 OCI 4186; 5461-2; 6280 
C3H70Br 5460; 6278 
C 3 H 7 OI 6287 

C 3 H 7 O 2 N 158-60; 3291; 3943; 

4107; 4827-8; 6428; 
5600; 6392 
C3H702N3 3442 
C3H702CI 3395-6 
C 3 H 7 O 2 I 3402 
C 3 H 7 O 3 N 5427 ; 5611-4 
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FORMULA INDEX ORGANIC COMPOUNDS 


CsHtOjAs 197 
CsHrOsNa 5623 
C)H70 sN 3407-8 
C 3 H 7 NS 5917 
C 3 H 7 NS 2 3157 
C 3 H 7 N 6 CI 4020 
C»HsON 2 2572-3; 3183 
C»Ha02N2 5429 
CiHaOaS 4239; 5903 
CsHgNaS 2568; 3162 
C 1 H 9 ON 4111; 5339; 5416 
C 3 H 9 O 2 N 3385 
C 3 H 9 O 2 N 3 3489 
CsHgOiAs 5376 
C 3 H 9 O 3 B 6262 
CsHgOaP 6268 
C 3 H 9 O 6 P 3411 
C 3 H 10 ON 2 3384 
C 3 H 10 NCI 4227; 6249 
C3Hi203N6 3490 

3 IV 

C 3 H 2 ONCI 3 1284 
CgHsONSg 5560 
C 3 H 3 O 2 NS 2369 
C 3 H 4 ON 2 S 5907 
C3H402NCi3 1285 
CsHsOgNCIa 2031 
C 3 HSO 3 NCI 2 2028 
CsHgONzS 122 
CzHgOzNCI 1420-1 
CzHaNSzNa 2477 
C 3 H 7 ONS 5921; 6450 
C3H702NS 1625 
C3H704SNa 64 
C3H706PNa2 3412 
CsHiOgNCI 5601 

3 V 

CiHtOaNSC1 1626 

4 I 

C 4 H 2 1679 
C 4 H 6 1018-9; 1166-7 
CgHi 1147-9; 1595; 4210 
C 4 H 10 1021-2 

4 II 

C 4 H 2 O 3 3996 

C 4 H 2 O 4 134 

C 4 H 4 O 3327 

C 4 H 4 O 2 5871 

G 4 H 4 O 3 5657 

O 4 H 4 O 4 3314; 3475; 3995 

C 4 H 4 N 2 5477; 5482; 5513; 6661 

G 4 H 48 5923 

CaHsN 204-5; 1563; 5521 
G4HSN33863 


C 4 H 5 CI 1345 

C 4 H 6 O 1659; 2499; 4058; 4348; 
6436 

C 4 H 6 O 2 207; 1557-8; 1667; 

3304; 4095-6; 5655; 
6426-7 

C 4 H 6 O 3 37-8; 3934; 4366; 6440 
C 4 H 6 O 4 106; 2521 ; 3066; 3455; 
5652-3 

C 4 H 6 O 5 2261; 3473; 3997-8; 
4000 

C 4 H 6 O 6 5688; 5690-1 
C 4 H 6 O 8 2367 
C 4 H 6 N 2 4257 
C 4 H 6 S 2852 

C 4 H 7 N 1175-6; 5404-5; 5524 
C 4 H 7 CI 1566-7; 4060 
C4H7Br3 6100-1 
C 4 H 7 I 1568 

C 4 H 8 O 1155; 1160; 1163; 1565; 
4059; 4104; 4232; 4422; 
5773; 6437-8 

C 4 H 8 O 2 43; 169; 1166-7; 2237; 
2935; 3207; 4349; 5408- 
9; 6285 

C 4 H 8 O 3 2912;3060;3397;3446; 
3753-7; 4076; 4229; 
4294 
C4H8O44253 
C4H8N2 9;4256 
C 4 H 8 S 319 O 
C 4 H 8 S 2 2228 
C 4 H 8 CI 2 1971-6 
C 4 H 8 Br 2 1821-5 
C 4 H 8 I 2 2389 
C 4 H 9 N 4102; 5523 
C 4 H 9 FIO 85 
C 4 H 9 C 1 1072-5 
C 4 H 9 Br 1057-60 
C 4 H 91 1095-8 

C 4 H 10 O 1034-7; 2911; 4353-4 
C 4 H 10 O 2 II 54 ; 1265; 2196; 

2329-32; 2415; 3061; 
3459 

C 4 H 10 O 3 3404; 3453; 4077 
C 4 H 10 O 4 2894 
C4HioN2 2225-6 
C 4 H 10 S 1103-5; 2214 

C4HioS 2 2166 
CaHioBe 845 
C4HioCd 1185 
C4HioHg 4043 
CaHioSe 2207 
CgHfoSoz 2208 
CgHioSn 5949 
C 4 HioTe 2219 
CaHioZn 6503 

C 4 H 11 N 1039-42; 2109; 2482; 
4350 


C4HnP2197 
C 4 H 12 N 2 2178; 5474 
C4H,2A82l178 
C 4 Hi 2 Pb 3958 
C 4 Hi 2 Si 5617 
C 4 Hi 2 Sn 5951 
C4H,3N3 2238 
C 4 OCI 10 5088 

4 III 

C 4 HNI 4 5817 
C 4 H 2 O 2 CI 2 3316 
C 4 H 2 O 3 CI 2 4442 
C4H203Br2 4441 
C 4 H 2 O 4 N 2 184-6 
C 4 H 2 O 4 CI 2 2007 
C4H204Br2 1840; 1850 
C 4 H 2 SI 2 2400 
C4H30Br 942 
C 4 H 3 O 3 N 4740 
C 4 H 3 O 4 N 3 4862; 6445 
C 4 H 3 O 4 CI 1384; 1396 
C4H304Br 941; 951 
C 4 H 3 O 5 N 3 4632 
C 4 H 4 O 2 N 2 6383 
C 4 H 4 O 2 CI 2 5658 
C 4 H 4 O 3 N 2 621 
C 4 H 4 O 3 N 4 1774 
C 4 H 4 O 3 CI 2 1300 
C 4 H 4 O 4 N 2 1686 
C4H404Br2 1877-8 
C4H404Na2 5654 
C 4 H 4 O 5 N 2 186-7 
C4H406Ca 5689 
C4H408Na2 2368 
C 4 H 4 O 10 N 2 4842 
C 4 H 4 N 2 S 2 3211 
C 4 H 5 ON 2880 
C 4 H 5 OCI 1562 
C 4 H 5 OCI 3 1158 

C 4 H 5 O 2 N 1587; 3032; 4196; 
5660 

C 4 H 5 O 2 N 3 386 
C 4 HSO 2 CI 1358 
C 4 H 5 O 2 CI 3 3179; 6153 
CaHsOzBr 925 
CaHsOz Bra 3178 
C 4 H 5 O 3 N 3 6384 
C 4 H 5 O 4 CI 1464 
C4H504Br 997 
C 4 HSNS 219-20; 378 
C4H60N2 4360 

C4H602N2 3035; 3315; 3439» 
4267-8 

C4Ha02N4 139 
C4H602S2 85 

C 4 H 6 O 2 CI 2 1448; 1978-9; 1988; 
3039 

C4H602Br2 1826-7; 3036 
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FORMULA INDEX ORGANIC COMPOUNDS 


C 4 H 6 O 3 N 4 181 

C 4 H 6 O 4 S 5911 

C4H606Ca 3469 

C 4 H 6 NCI 1361 

C 4 H 6 N 2 S 329 

C4H60i2N4 2895 

C 4 H 7 ON 57; 1660; 3758; 3936 

C 4 H 7 ON 3 1540 

C 4 H 7 OCI 1173-4; 1401; 4223 

C 4 H 7 OCI 3 6145 

C4H70Br3 6102 

C 4 H 7 O 2 N 1662; 4888 

C 4 H 7 O 2 N 3 3177 

C 4 H 7 O 2 CI 1347-50; 1377; 3016; 
5402-3 

C 4 H 7 O 2 CI 3 1159; 1282 
C4H702Br 917-8; 936; 2990 
C 4 H 7 O 2 I 3078; 3886 
C 4 H 7 O 3 N 90; 4880; 5015; 5651 
C 4 H 7 O 3 N 3 74 
C 4 H 7 O 3 CI 4075 
C 4 H 7 O 4 N 589-90; 3098; 3852 
C 4 H 7 O 5 N 5693 
C 4 H 7 NS 5450-1 
C 4 H 8 ON 2 223 
C 4 HeOS 3156 
C 4 H 8 OS 2 3087 
C 4 H 8 OCI 2 1977; 1995-6 
G4H802N2 2490; 2522-3; 4091; 
5656 

C 4 H 8 O 2 S 3160-1 

C 4 H 8 O 3 N 2 588; 2947; 3476; 

4001 ; 4891 
C 4 H 8 O 4 N 2 5692 
C 4 H 8 O 4 IM 6 5005 
C 4 H 8 O 7 N 2 2230 
C 4 H 8 N 2 S 221 
C 4 H 8 SCI 2 1985 

C 4 H 9 ONII 6 I; 1168-9; 2235; 

2416; 2933; 4233 
C4H9ON3 63; 5354-5 
C4H9OCI 1151-3; 1362 
C4H90Br 939 

C 4 H 9 O 2 N 86 ; 277-80; 1108-9; 

3057; 3059; 4118; 

4416; 4690-3; 5398 
C 4 H 9 O 2 N 3 1539 
C 4 H 9 O 2 CI 2260; 4254 
C 4 H 9 O 3 N 1107; 4694-5; 5932-4 
C 4 H 9 O 4 N 4689 
C 4 H 9 O 5 N 4859 
C4H9NS 5884 

C4H,oON2 2191; 5453; 6276 
C4H,oOS 2217 
C4H,o02S 2216; 5900 
C4H,o03S 2215; 2567 
C 4 H 10 O 4 S 2213 
C4HioO«N4 6390-1 
C4H,oS2Hq 4051 


C 4 HnON 1023-4; 2443; 2957 
C 4 H 11 O 2 N 1020; 2090 
C 4 H 11 O 3 N 6230 
C4Hii03As 1048 
C4Hn04P 2198 
C 4 H 12 ON 2 3771 
C 4 H 12 OA 82 1183 
C 4 H, 2 NCI 2110; 5822 
C 4 Hi 2 NBr 5821 
C 4 H 12 NI 5826 
C 4 H 12 SAS 2 1180 
C 4 H 13 ON 5823-5 
C4H,4N2Cl2 5475 
4 IV 

C4H204N3Na 6446 
C 4 H 2 O 3 N 2 CI 2 1951 
C4H203N2Br2 1810 
C 4 H 3 O 2 NS 4843 
C 4 H 4 O 2 NCI 5659 
C 4 H 4 O 2 N 2 S 5887 
C 4 H 6 ONCI 3764 
C 4 H 7 O 2 NCI 2 171 
C 4 H 7 O 3 N 2 I 179 
C 4 H 10 O 2 NCI 3058 
C 4 H 14 O 4 N 4 S 3 4391 
C 4 H 14 O 6 N 8 S 2082 
C 4 H 16 O 4 N 6 S 4260 

4 V 

C4H304SAuNa2 4447 
C4H]604N8Ci2Ca 6387 

5 I 

CsHe 1618; 6415 
CsHs 4154-5; 4168; 5064-5; 

5086-7 

C5H10 498-502; 1619; 4198 
C5H12 5083-5 

5 II 

C 5 H 2 O 5 1556 
C 5 H 4 O 2 3317-8; 5518 
C 5 H 4 O 3 1511; 3339-40 
C 5 H 4 O 4 140 
C 5 H 4 N 4 5473 
C 5 H 5 N 5483 
CsHeO 4245 

C5H602 3137; 3332; 5340; 6428 
C 5 H 6 O 4 1510;3370;3928;4243; 
6425 

CsHeOs 59 
C 5 H 6 O 8 1659 

C 5 H 6 N 2 360-2; 3377; 5463 
CsHeS 4389 
C 5 H 7 N 192; 4362-4 
CsHgO 1620; 2427; 3136; 3213 
CsHsOa 68 ; 189-90; 2424-6; 

2942-3; 3846; 3968; 
4193 


CsHsOa 67; 1672; 3150; 3967; 
4088 

C 5 H 8 O 4 2502-3 ; 3082; 3376; 

4236; 4430; 5520 
CsHaOs 1514; 3398; 3773-4; 

3815; 3929 
CsHsOt 6228-9 
C 5 H 8 N 2 2534 

CsHdN 1083; 4365; 6246; 6405; 

6413 
C 5 H 9 N 3 36^ 

C 5 H 10 O 21i0; 2949; 3189; 4103; 
4234; 4355; 4357; 6243; 
6400 ; 6407 

C 5 H 10 O 2 li86; 1088-9; 3138; 

4369-71; 5081; 5365- 
6 ;; 5775; 6245; 6277; 
63j99; 6406 

CsHioOs 2188; 3063 ; 3079; 

3843-5; 4182; 5413; 
5467 

C 5 H 10 O 4 3056; 3382 
CsHio05 570; 3991-2; 5564; 

6480 

CsHioOfi 573 
CsHioNa 2143 
CsHfoCIa 2033-41 
CsHioBrz 1856-8 
CsHioIz 2396 
CsHnN 5322 
CsHnCI 442-8 
CsHnBr 427-31 
C5H11I 459-63 

C 5 H 12 O 404-11 ; 3142-3; 4161-2 
C5H,202 503-4; 2172 
C5H,203 3403; 4177; 5069 
C5H,204"5066 
C 5 H 12 O 5 156; 572; 6478 
CsHuS 467-9; 4167 
CsHnN 412-8; 4156-7; 4216 
C 5 H 14 N 2 1184 

S III 

C 5 H 3 ON 3345 
C 5 H 3 O 2 CI 3344 
C 5 H 3 O 3 CI 1385 
CsHsOjBr 943 
C 5 H 3 O 5 N 4741 
CsHsNBra 1872-4 
C 5 H 4 OS 5925 
C 5 H 4 O 2 N 4 6449 
C 5 H 4 O 2 S 5926-7 
C 5 H 4 O 3 N 4 6393 
C 5 H 4 NCI 1450-2 
CsH 4 NBr 991-2 
C 5 H 5 ON 3812-4 
CsHsOCI 3335 

CsHsOsN 2362-3; 3322^3: 

3341-2; 5522 



FORMULA INDEX ORGANIC COMPOUNDS 


CsHbOsN 6231 
CsHcOS 3337; 5924 
CsH« 02N2 4410-3 
CsH«NCl 5484 
CSH 7 ON 3333 
CsHtOzN 3030 
CSH 7 NCI 2 5485 
C 5 Ha 02 N 2 66 
CsHaOzCIa 45 
C 5 H 8 O 3 N 2 1678 
CsHaOaCU 1984 
CsHsOCI 6404; 6412 
CsHsOzN 1674 ; 4890; 5335 
C 5 H 9 O 2 CI 1077-8; 1445-7; 

3020-1 

CsHaOzBr 983-4; 1006-7; 2995- 
6 

CsHgOaN 3808-9 
CsHbOsCI 2923 
C 5 H 9 O 4 N 3371-2 
CSH 9 O 5 N 3772 
C 5 H 9 NS 1131-6 
C 9 H 10 ON 2 4898 
CsHjoOSa 2163-4 
CjHioOsNz 3374-5; 4886 
CsHioNzSa 1249 
C5H,|0N2173; 4356 ; 4358; 

6244; 6401-2; 6408-9 
CsHiiONi 1164; 4234 
CsHnOzN 387-9; 391-5; 473-4; 

846; 1067-8; 3184; 
4790-3 

CsHiiOsN 472; 2922 
CsHh 04N 4789 
CsHnNS 6275 
CsHiiNSt 2162 
CsHii N 3 CI 2 3668 
CsHuONz 1138-9; 2222-3; 

5845 

CsHizOzNz 5000 
CsHuNzS 2220 
C 5 H 13 ON 4584 
CsHiaOzN 243; 2444 
CsHuNzSz 2449 
CsHisOzN 1488 

6 IV 

CsHsOjNS 5505 
CsHaOzNzS 121 
CsHaOaNCb 1288 
CBH 10 O 4 NCI 3373 
CsHiiO2NS4062 
CsHizOzNCi 390; 847; 2945 
CiHuONCI 1489 

6 I 

CbHc 656; 2768 
1599: 1600 


CeHio 1609; 2769; 3573-4 

CsHiz 1601 ; 3665-61 ; 4209 

CsHm 3603-7 

CeOe 1604 

CeCle 3563 

CeBre 3561 

Cele 3589 

S II 

CeHCls 5053 
CeHBrs 5049 
CeHIs 5071 
CgHzCU 5733-5 
C6H2Br4 5715-6 
C6H2I4 5809-11 
C6H3CI3 6134-6 
CeHaBrj 6095-7 
C6H3I3 6233-5 
C6H4O2 5541-2 
C6H4O4 2364 
C6H4O6 5808 
C6H4CI2 1952-4 
C6H4Br2 1811-3 
C6H4I2 2386-8 
C6H5N3 252 ; 6079 
CeHsF 3258 
CeHsCI 1324 
CeHsBr 902 
CaHsI 3879 
CsHsO 5118 
CcHaOz 2312-4; 4244 
CeHeOa 150; 4246; 6216-9 
C6H6O4 4443; 5802-3 
CeHeOe 141; 3588 
CcHeS 5915 
CcHeSz 2820; 2822 
CeHeCIc 668-9 
CeHeBre 666 
CeHeSe 5607 
CsHtN 513; 5300-2 
CeHyP 5219 
CeHsO 2488 

CaHsOz 2285; 5625; 5798 
CsHbOa 209; 2487; 2501; 3945 
CaHeOe 96; 586-7; 6123 
CsHbOt 1515-6; 5578 
CeHsNz 155; 2533 ; 5196; 5256; 

5258; 5260 
C6H8N4 4425 
CeHsS 5928-31 
CeHgN 2535-8 ; 3149 
C6H9N3 6059-60; 6062 
C6H9N11 4018 

CsHioO 191; 206; 1606; 4053; 
4225 

CeHioOz 65; 216; 1564; 3024-6; 
3086 

C#HioOj 2937; 3417; 3765-6; 
4296 ; 6357 


C6H10O4 153; 2193; 2554-8; 
2940; 3154; 3214; 

3445; 3926: 4235; 

4251-2; 5422-3 

CeHioOs 622; 1267; 1661 ; 2500; 
3443; 3872; 3948; 

3966 ; 3969; 5630 
CeHioOe 2564-5; 3070; 3361; 
3368 

CeHioOg 4438-40; 5577 
C6H10N4 5079 
CeHioS 1684 
CeHioSa 222 

C6 HiiN 453; 1217-8; 1680; 

2104 

CeHiiNs 5048 
CeHnCI 1613 
CeHiiBr 1612 
CsHnl 1614 

CeHizO 1212; 1605; 2099; 

3144-5; 3614-5; 4163-6 
CeHuOz 454-5; 1029-32; 1206- 
11; 1663; 2101; 2481; 
3006-7; 4404; 4420-1; 
5350; 5441-2 

C6H12O37; 1266; 3073; 3759- 
60; 5419-20 
C6H12O4 2924; 3413 
CeHizOs 1608; 3312; 4423; 

5558 ; 5561 

CeH^Oc 1602-3; 3616-20 
C6H12O7 3359 ; 3946 
CaHtzNz 3681 ; 3932 
C6H12N4 3599 
C6H12S3 5879-81 
CsHizClz 2001-2 
CeHizBrz 1842-7 
CeHizIz 2393 
CeHuN 326; 4344-7 
CeHijCl 3644-7 
CeHisBr 3641-3 
CeHial 3650-1 

CbHmO 2783-5; 3000-2; 3624- 
38; 4120-1 

C8Hi402 4; 1071; 2139; 2346; 

3598 ; 3662; 4332; 

5312-3 

CsHmOj 1232; 2808; 3471 

C 6 H 14 O 46 I 99 

CgHuOs 2259 ; 5557 

CbHt406 3608-9; 3611 

CeHuS 2799-800; 3005; 3652 

CeHuSt 2782 

CeHuHg 4046 

CeHuZn 6505-6 

CsHisN 2772-3; 3639-40; 6180 

CaHisAI 230 

CeHfsAs 6183 

CeHisB 871 
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FORMULA INDEX ORGANIC COMPOUNDS 


CgHjsBi 865 

C6H,5P6189 

CsHtsSb 6198 
CeHisNa 3596 
CgHieSi 6196 
C 6 H 18 N 4 6201 
CfiHzeOe 5313 
CeOCts 3565-6 
C 6 O 2 CI 4 5746 
Ce02Br4 5726 


6 III 


CfiHOCIs 5057 
CeHOBrs 5051 
CfiHOzCIs 6169 
CfiHzOCU 5743 
C 6 H 2 O 2 CI 2 2070-1 
CfiHzOzCU 6742 
CeHzOftNz 4586 
C 6 H 2 O 9 N 4 5857 
CfiHzNCIs 5052 
C 6 H 3 OCI 3 6162-4 
C6H30Br3 6108 
CeHsOIa 6238 
C 6 H 3 O 2 CI 3 6156 
CfiHaOzBra 6114 
CeHaOeNa 6292-4 


C 6 H 3 O 7 N 3 6307-10 
CeHaOflNa 6312 
C 6 H 3 NCI 4 5730-2 
CbH3NBr4 5714 
C 6 H 4 OCI 2 2042 
C6H40Br2 1859-62 
C6H402CI2 2003-4 
C 6 H 4 O 3 N 2 4896 
C 6 H 4 O 4 N 2 2602-4 
C 6 H 4 O 5 N 2 2646-7; 2649-52 
C 6 H 4 O 6 N 2 2660-1 ■ 

C 6 H 4 O 6 N 4 6289 
C 6 H 4 NCI 3 6130-3 
C6H4NBr3 6089-93 
C6H4N2CI2 5544 
C 6 H 4 FCI 3263-5 
C6H4FBr 3262 
C 6 H 4 FI 3272 
CsH4CIBr 1340-1 
C 6 H 4 CII 1387-9 
C 6 H 4 BrI 945-7 
CeHsON 4876 
CeHsOCi 1427-9 
CeHsOBr 972-4 


CbHsOI 3898-900; 3910 
CeHsONa 5119 

CsHsOzN 4646; 5486; 5488 
5496 ; 5546 
C 6 H 5 O 2 CI 1386; 1460 
CeHsOzBr 944 
^HsOzI 3912 


CeHsOaN 3791-2; 4799; 4802- 
3; 4900 

C 6 H 5 O 3 N 3 1767 
CeH504N 4836 
C 6 H 5 O 4 N 3 2587-92 
C 6 H 5 O 5 N 3 5303 
CeHsOeNs 6311 
CeHsNCIz 1932-7 
CeHsNBrz 1798-802 
CeHsNIz 2385 
CeHsNzCI 1765 
C6H5N2Br3 1768 
CeHsCIHg 4037 
CeHsClzP 5270 
CeHsClaSi 5618 
CeHfiONz 4875; 5493 
CeHeOS 5909 

CeHeOzNz 4618-20; 5212; 5545 

CaHeOzS 672 

CcHeOzSi 5616 

CeHfiOjNz 4610-6 

C 6 H 6 O 3 N 4 4417-9 

CeHsOaS 675 

C6H6O4N42657 

C 6 H 6 O 4 S 5123-5 

CeHeOsNz 5490 

CeHeOcSz 664 

C6H6O9S3 686 

CeHeNF 3256 

CeHeNCI 1309-11 

CsHsNBr 893-5 

CeHeNI 3875-7 

CsHsNzClz 2044 ; 2048 

CsHsNjClg 1287 

C 6 H 7 ON 113; 345; 347; 349; 

4082; 5200-1 
C 6 H 7 ON 3 4897 
CeH702N 372 
C 6 H 7 O 2 N 3 4813; 4815 
C 6 H 7 O 3 AS 5158 
C 6 H 7 O 4 A 8 3797 
C 6 H 7 N 2 CI 1433 
C 6 H 7 N 2 CI 3 2049 
C 6 H 7 N 2 Br 975 
CeHsONz 1723; 1725-7 
CeHgOzCIz 154 
C 6 H 8 O 3 N 2 521 
CeHsOsNaz 2268 
CsHsOiaNfi 4011 
CeHsNCi 520 
CsHgNBr 519 
C 6 H 9 ON 3 6068 
C 6 H 9 O 2 N 3 1574 ; 3669 
C 6 H 9 O 2 CI 3 6144 
C 6 H 9 O 3 N 6055 
C 6 H 9 O 3 N 3 4197; 5267 
C 6 H 9 O 3 CI 3017-8 
C6H903Br 2991 
C 6 H 9 O 4 N 88 


C6H9N2CI 5197 
C6H9N2CI3 1434 
CeHioOzBra 3037 
CeHioOzSz 2165 
CaHioOeCa 3941 
C 6 H 10 N 2 CI 2 5257; 5259; 5261 
CeHiiON 1607 
CeHnOCI 1216 
CsHiiOzN 2956 
CeHiiOzCI 449-60; 1076 
CsHnOzCta 6124-5 
CsHiiOzBr 920; 2992-3 
CeHnOaN 1111 
C6Hn04N3 1517; 2262 
CeHnNS 490-3 , 

CeHiiNaCiz 6069 
CsHnNaCU 606? 

CsHizOCIz 1991-2 
CgHizOzNz 152; 2194 
CeHizOzClz 1925; 6207 
CeHjzOaNz 3477 
C6H12O4N2 2631 
C6H,2N2S4 5843 
CsHuNsCU 6063 
CsHnON 1213; 1664; 2100 
CsHnONs 2181; 4359 
CsHnOzN 282-7; 439-41; 2236; 

3496; 3663; 4749- 

51 ; 5454 
CeHisOzCI 1292 
C6H13O3N3 1521 
CeHuOsN 3311 
CeHiaOeN 3369 
C6H13NS2 5875 
C6Ht40N2 494-5; 2790-1 
CeHuOzNz 3986 ; 3988 
C6H14O2N4 575 
CsHmOzS 2802-3 
CsHmOsS 2801 
C6Hi404S 2798 
CeHisON 2112 
CeHisOP 6190 
CsHisOzN 2767 
C6H15O3N 6178 
C6H15O3AI 229 
CeHisOaB 6186 
C6H15O3P 6192 
C6H,504P 6188 
CeHisSP 6191 
CeHieOSi 6194 
CaHieNCI 6182 
CaHieNBr 6181 

e IV 

C6H2ONCI3 2072 
CeHzOeNaCI 5306 
C6H3O2NCI2 2022-6 
C6H3O2SCI3 1956 
C6H303NCi2 2029-30 



FORMULA INDEX ORGANIC COMPOUNDS 


CsHsOsNBrz 1855 
CsH304N2CI 1364-9 
G«H304N2Br 930-1 
GfHaOsNzCI 1372 
CsHsOsNaNa 2648 
CiH40NCI 5543 
C«H403NF 3274 
CftH402NCi 1412-4 
CcH402NBr 960-2 
C 6 H 4 O 2 NI 3893-5 
CsH40zNNa 5547 
C6H402N2CI2 2021 
C«H403NCI 4698-706 
C 6 H 4 O 3 NK 4801 
C6H403NNa 4800; 4804-5 
CiH403N2S 1769-71 
C 6 H 4 O 3 SCI 2 1955 
C4H404S12 5626 
C$H404S2Cl2 663 
C6H405N3Na 5304 
CaH406S2Na2 665 
C 6 H 4 O 7 N 2 S 2605 
CeHsONBrx 1797 
CeHsOCIHg 4034-5 
C 6 HSO 2 N 2 CI 1407-10 
C 4 HSO 2 SCI 678 
CfHsOzSNa 673 
CeHsOsNHfl 4038 
CeHsOsSCI 1326 
CsHsOsSBr 903-4 
CeHsOsSNa 676 
C 6 H 5 O 4 SCI 1430 
C6Hs04SNa 5126 
CsHsOsNS 4654-5 
CfHsOttNS 4806-7 
CsHsOeSaCi 1325 
CsHcOzNCI 5487; 5489 
CfH602N2Cl2 1408; 1411 
CeH404AaNa 3798 
CsHeOsNAs 4810 
CcHaOsNzS 4621-2 
C 4 H 7 O 2 NS 677 
CiHrOiNS 523-5; 674 
GSH 7 O 4 NS 353-5 
CfH706NS2 517-8 
CeHrNSCIz 1308 
CfH7NClBr 896 
CftHtONCI 346; 346; 350 
CtHiOtNCI 373 
OfHsOaNzS 527 
CfHtOiNiCI 4814; 4816 
CsHtOsNAs 515 
CsHaOsNiS 5198; 5262 
CtHaNzCIBr 976 
CiHfoONtClz 1724 
CfHtoOiNiCl 3671 
CgHio04N2Cl2 5804 
CiHifOaNtBr 1009 
CfHiiOsNtCit 3670 


CsHuONBr 2131 
C 6 H 12 O 4 N 2 S 2 1627 
CeHisOzNzCi 2865; 3990 
C 6 H 15 O 2 N 4 CI 576 
CeHieOzNzCiz 3987; 3989 
CeHifiOjNCi 6179 
C 6 H 20 O 4 N 6 S 2491 

6 V 

CeHzONCIBrz 1876 
C 6 H 2 O 4 SI 2 H 0 5628 
C6H304Sl2Na 5627 
C 6 H 307 N 2 SNa 2606 
C6H402SCIBr 905 
C 6 H 4 O 4 NSCI 4657 
C6H404SCINa 1431 
C6H405NSCi 1415 
C6H405NSBr 963 
C6H405NSNa 4656 
CfiHsOjNSClz 1938 
CfiHeOaNSNa 526 
C6H603N2SCi2 2045 
C 6 H 7 O 2 NCIA 8 4013 
CeHioOsNzSCiz 5263 

7 I 

C 7 H 8 5960 
C 7 H 10 2286-8 

C 7 H 12 1598; 3510; 3558; 4207-8 
C 7 Hi 4 1596 ; 3554-6; 4199 
C 7 H 16 3512-9 

7 II 

C 7 H 4 O 74 OI 6 
C 7 H 5 N 716; 5178 
C 7 H 5 N 3 1766 
C 7 HSCI 3 735 
CrHeO 642 

C 7 H 6 O 27 II; 3347 ; 3733-5; 

6001 

C 7 H 6 O 376 I; 2310-1; 3350-1; 

3742; 3746-6 
C 7 H 6 O 4 2315-20 
C 7 H 6 O 5 6220-3 
C 7 H 6 N 2 267-9; 708; 1578 
C 7 H 6 S 5888-9 
CjHeClz 635; 1339 
CrHfiBrz 634; 912; 1880 
C 7 H 7 N 3 263; 788 
C 7 H 7 F 3279-81 
C 7 H 7 CI 796; 1466-8 
CrH^Br 793; 999-1001 
C 7 H 7 I 813; 3905-7 
C 7 HiO 637 ; 782; 1546-7 
CjHeOz 2370-4; 3750-2; 4079- 
81 ; 4998 

CjHtOa 3050-1 ; 3331 ; 4361 ; 
6396 

C/HgNz 649 


CtHsS 816; 5894-6 

C 7 H 9 N 783; 3146-8; 3981-4; 

4125; 5995 ; 5997; 5999 
C 7 H 10 O 2 5772 
C 7 H 10 O 3 1668 

C 7 H 10 O 42469 ; 2498; 2504; 

2939 ; 5700-1 
C 7 H 10 O 5 58; 2195; 3084 
C 7 HioN 2 808; 1682; 4336; 4338; 
4340; 6311; 6003; 

6005; 6007; 6022; 

6024; 6026 
C 7 H 11 N 3 6069 
C 7 H 12 O 1597; 4204-6 
C 7 H 12 O 2 200; 3042; 3677 
C 7 H 12 O 3 3081 ; 3085; 3587; 

5367; 6774 

C 7 H 12 O 4 IIO 2 ; 2184-5; 2489; 

3054-5; 4097-9; 4237; 
5309-10; 5449; 6466; 
6281 

C 7 H 12 O 5 3383 
C 7 H 12 O 6 2160; 5536 
C 7 H 13 N 3648 

Cr Hi *0 2786-7; 3003-4; 3521; 

3557; 4122-3; 4200-3 
C 7 H 14 O 2 397-403; 1123-5; 

3185-6; 3520; 3649; 
4173; 5392-5 

OtHuOj 1099-1100; 2780; 3793 
C 7 HUO 4 2926; 3392; 4178 
C7Hi405 2411 
C7H|40« 4250; 4286; 4297 
C7H14O7 3358 ; 4012 
C 7 H 15 CI 3546-7 
C 7 Hi 5 Br 3545 
C7H15I 3549 

C 7 H 16 O 2961-2; 3527-43 
CzHigOz 3511; 5458 
C 7 H 16 O 3 3049; 3391 
C 7 H 16 O 7 5090 
C 7 H 16 S 3525 
C 7 H 17 N 3544 

7 III 

O 7 H 3 O 2 CI 3 6137-41 
CrHaOzBra 6098-0 
C 7 H 3 O 2 I 3 6236 
C 7 H 3 O 7 N 3 6291 
CrHsOgNs 6295 
C7H40CI2 1334-6 
C7H40Br2 910 
C7H40Br4 5717 
C 7 H 4 O 2 N 2 4667-9 
C7H402CI2 1959-64 
CrHgOzBrg 1814-9 
C7H403N2 1773; 4811 
C 7 H 4 O 3 I 2 2394-5 
C 7 H 4 O 4 S 5679 



FORMULA INDEX ORGANIC COMPOUNDS 


C7H40sN 2 2600-1 
C7H40sBr2 1941 
C 7 H 4 O 6 N 2 2607-11 
C7H4O7N2 2662 
C 7 H 4 NCI 1330 
C 7 H 4 NBr 909 
C 7 H 5 ON 644; 3748; 6177 
C 7 H 5 ON 3 663 
C 7 H 5 OF 767 
C 7 H 5 OCI 755; 1318-20 
C 7 HSOCI 3 6146-9 
CrHsOBr 753 
CrHsOBra 6094 
CrHsOI 762 
C7H502N3 4662 
C 7 H 5 O 2 F 3259-61 
C7H502Ci 1327-9; 1461 
CrHsOiBr 906-8 
C 7 H 5 O 2 I 3880-2 
CrHsOzNa 712 

C 7 H 5 O 3 N 4637; 4639-40; 4877- 
9 

CrHsOaBr 993 
C 7 H 5 O 3 I 3904 ; 3911 
CrHsOsNa 3744 
C 7 H 5 O 4 N 4663-4; 4666 ; 6497- 
502 

CrHsOsN 4703-60 

07H50«N3 2594; 6313-7 

C 7 HSO 7 N 3 6290; 6298 

C 7 H 5 O 8 N 3 6306 

C 7 H 5 O 8 N 5 5873 

O 7 H 5 NS 5241 

C 7 H 5 NS 2 4033 

C 7 H$NCl 2 5168 

C 7 H 6 ON 2 709 

C7H60Br2 1831 

C^H^OS 5891 

C 7 H 8 OS 2 2823 

C 7 H 6 O 2 S 5918 

C7H603N2 4642-4 

O 7 H 6 O 4 N 2 2666-71 ; 4604-9 

C 7 H 6 O 5 N 2 2593; 2616-7 

CrHfiOsS 5676-8 

C/HUOeS 5681 

C 7 H 6 N 2 S 273 

CrHeCIBr 913-4; 1337-8 

C 7 H 7 ON 264-6 ; 643-4; 713; 

3299; 4903-5 
OyHyOF 3257 
C 7 H 7 OCI 1314; 1354-7 
CrHyOBr 897-8 
C 7 H 7 OI 3878 

C 7 H 7 O 2 N 264-6 ; 710; 3348-9; 

3736; 3738-40; 4844- 
6 ; 4881; 5167; 5213 
CtHtOzNs 4739 

C7H703N 374-6; 4623-5; 4678- 
80; 4710 


C 7 H 7 O 3 N 3 4658-60 
C 7 H 7 O 4 N 3352; 4742 
C 7 H 7 O 5 A 8 651 
C 7 H 7 OSP 730 
C 7 H 7 NS 5902 
C 7 H 7 N 3 S 734 
C 7 H 7 CIH 0 4039 

C 7 H 8 ON 2 257-61; 688 ; 760; 

3308; 4887; 5253 
C 7 H 8 O 2 N 2 1700-5; 3684; 4767- 
9; 4849-58 
C 7 H 8 O 2 S 5964 
C 7 H 8 O 2 N 352 
C7Ha03N2 4601-3 
C 7 H 8 O 3 N 4 1250 
C 7 H 8 O 3 S 5966-8 
5962 

CtHbNCI 1469-70 
C 7 H 8 NBr 1002-3 
C 7 H 8 N 2 S 5244 

C 7 H 9 ON 292-3; 295-9; 534-6; 

810-1; 4115; 6028-30 
C 7 H 9 ON 3 5236-7 
C 7 H 9 O 2 N 3 6064-6 
C 7 H 9 O 3 N 1584 
C 7 H 9 O 3 A 8 787 
C 7 H 9 N 3 S 5243 
C 7 H 10 ON 2 1687 
C7Hio04Br2 2155 
C 7 H 10 NCI 5996; 5998; 6000 
C7Hn04Br 2133 
C 7 H 1 JO 6 N 4763 
C 7 HnN 2 CI 6023; 6025; 6027 
C 7 H 12 O 3 CI 2 2057 
C 7 H 12 N 2 CI 2 4337; 6004 ; 6006; 
6008 

C 7 H 13 ON 112 
C7Hi302Br 2997-8 
C 7 H 14 N 3 CI 3 6070 
C 7 H 15 ON 2931 ; 3522-3; 4124 
0;Hi50N3 5314 
C 7 H 15 O 2 N 1140-1; 3551; 4744- 
8 

C7Hi60N2 2806-7 
C 7 H 16 O 4 S 2 5683 
C 7 H 17 ON 2117-8 
C 7 H 17 O 2 N 2113 

7 IV 

C 7 H 3 O 5 N 2 CI 2613 
C 7 H 3 O 6 N 2 CI 1370-1 
C7H306N2Br 932 
C 7 H 4 ONCI 1333 
C7H40CIBr 911 
C 7 H 4 OCII 3883 
C 7 H 4 O 3 NCI 4673-5 
C7H404NBr 964 
C7H404NNa 4665 
C 7 H 4 NSCI 1332 


C 7 HSO 2 NCI 2 4635-6 
C7H502NBr2 1804; 4634 
C 7 H 5 O 2 NI 2 2383 
C 7 H 5 O 3 NS 5579 
C 7 H 5 O 3 NH 0 4057 
C 7 H 5 O 4 N 2 CI 2615 
C7H506SNa 5682 
C 7 H 6 OIMCI 1321-3 
CzHeONNa 3300 
C 7 H 6 O 2 NGI 1315; 4682-4 
CrHeOaNBf 4681 
C7H606S2M«2 5963 
CTHrOaSCf 5974-5 
C 7 H 7 O 2 SN 6 5965 
C 7 H 7 O 3 SNI 5969 
C7H704NS;5671-3 
C7H7O5NSU847 
C7H8ONCI5I312 
C7H90NCIt 1313 
C 7 H 9 O 2 NS 5970-1 
C 7 H 9 O 3 NS 379-83 
C 7 H 9 O 4 N 2 A 8 1230 
C7Hio02N2Cl2 1705 
C 7 H 10 O 2 N 4 S 5666 
C 7 H 12 ON 2 CI 2 1688-9 
C 7 HJ 2 O 2 N 3 CI 3 6066 
C 7 H 12 O 4 N 2 S 6009 
C 7 HuONBr 4580 
OrHuOaNsSz 2854 
D7Hi80NBr 6264 
07 Hi802NCI 83 
C 7 Hi 602 NBr 82 

7 V 

C7H403NSNa 5580 
C 7 H 6 O 4 NSCI 4848 
C7H7d2NSCl2 2074 

7 VI 

C7H702NSCINa 1290 

8 I 

CaHe 5146 
CsHs 5646 

CsHio 2973; 6454; 6457; 6462 
CeHiz 2289-91 
CsHu 1530; 2493; 4991 
CsHie 1617; 1923; 2471-3 

4984-90 
CsHia 4944-58 

8 II 

C8H403 5282 
C 8 H 4 N 2 5288-9 
CbHsCIs 5055 
CsHeO 1538 
CsHaOz 5278-80; 5290 
CsHeO) 162-4; 758; 5323 
CftHaOa 165-8; 5274 ; 5276-7 
5327 
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FORMULA INDEX ORGANIC COMPOUNDS 


CsHeOs 3802-7 
CsHeOe 3719 
C8H«N2 5534; 5548 
C^HeS 5912 

CsHtN 800; 3864 ; 5992-4 
CbHtCI 1462-3 
CsHyBr 994-6 

CaHaO 51 ; 5139; 5648; 5985-7; 
6443-4 

CaHaOa 531-2; 754; 807; 2549- 
51 : 3319; 3721-3; 4138; 
4379; 5141-2; 5982-4 
CaHaOj 114; 3777; 3794-6; 

3832-41 ; 4008; 4067-9; 
4248; 4274; 4380; 

5130; 5325; 5550; 

6418; 6421 

C 8 H 8 O 4 1656; 2280-3; 3673; 

4247; 5001; 6211; 6417 
CaHaOs 4249 
CaHeNa 274; 799; 4136-7 
CaHaClz 6494-6 
CaHaBrj 1882; 5647; 6491-3 
CaHaN 218; 639 
CaHaCI 1378-80; 1474-6; '5191 ; 

6488-90 { 

CaHaBr 937-8; 1010-5; 6485-7 
CaHal 3909 ^ 

CaHioO 3114-6; 4145; 4399- 
401; 5111; 5186-7; 

6016-8; 6465-70 
CaHioOz 530; 1543; 2375-80; 
2406-8; 2927-9; 4072; 
5136; 6479; 6497-19 
CBH 10 O 3 I 56 I; 3238; 3338; 

5411; 5515; 6422 
CaHfo04 1683; 3399; 5796 
CaHioOa 5662 
CaHfoNz 11 
CaHioS 3132; 4402 
CaHiiN161; 319-21; 1524-6; 
2450; 2965; 4396-8; 
5188-9; 5443-5; 6471- 
5; 6477; 6482-4 
CaHizOz 2475 
CaHizOs 3033 

CaHi204 2174; 2183; 3034; 

3583-6 ; 5702 
CaHizOs 2192 

CaHuNz 305-7; 2527; 3127-8; 

3597 ; 6500-2 
CaHizN 1126 
CaHuO 2403; 3141; 4262 
CaHuOz 78; 224; 1081-2; 1610; 
5650 

CaHuOz 1033; 1170-1; 2423; 
2938 ; 5421; 5783 


C8H14O4 465-6; 2211-2; 2224; 

2428 ; 2792-3; 2944; 
3465; 5649; 5779; 

5842 

CaHuOs 2182; 2229 

C8Ht406 2218 
CaHisN 1226 

CaHifiO 195; 1222; 2963-4; 

3062 ; 4266; 5391 
CaHieOz 483-5; 1062-4; 1150; 

1177; 1220-1; 2470; 
2770; 3009; 3548; 

3621-3; 4263; 5315; 
5455-7 

CgHifiOj 464; 1094; 3761-2 
C8H,604 6; 170; 1233; 2925 
CaHnF 4978 
CaHirCI 4975-6 
CaHiyBr 4973-4 
CaHal 4980 

CaHisO 1898-9; 4264; 4961-9 
CaHiaOz 4943 

CgHisOj 2232-3; 2936; 3387 

CaHiaOs 5768 

CaHiaS 1914-6 

CaHiaSz 1897 

CaHiaHg 4042 

CaHiaN 1884-6; 4970-2 

CaHzoNz 5832 

CgHzoAsz 579 

CaHzoGe 3357 

CaHzoPb 3957 

CaHzoSi 5619 

CgHzoBn 5950 

CaHzzNs 5770 

C803Br4 5725 

C8O3I4 5816 

8 III 

C8H2O4CI4 5745 
CaHaOsN 4823 
C8H40 zCIz 5283-6 
C 8H4O4N2 4761 ; 4825-6 
C8H4O6N4 2614 
C8H4N2CI2 2062 
CaHsON 756 

CaHsOzN 645; 1585; 3919; 

5287 

CgHsOzBra 6109 
CaHsOzN 3922 
C8H5O4N 4824 
C8H5O4CI 1441 
C8Hs04Br 978-9 
C8H504Na 5275 
CaHsOsN 4676 
CgHsOeN 4819-22 ; 5506-9 
CaHaONz 3850; 3935 
CaHfiOBrz 967 

CaHfiOzNz 779; 3923; 4685-7 


CaHeOaNz 2653 
CaHsOyNz 2632 
C 8 H 6 O 8 N 4 188 
CaNeNCI 1586 

CbHtON 2908; 3870; 4010; 

5021 ; 6019-21 
CbHtOCI 1302-3; 5145 
CaHyOBr 887-8 
CbHtOzN 2686; 4838-41 ; 4874 
CbHtOzNz 359 
CBH 7 O 2 CI 4071; 4185; 5169 
CsHyOzBr 4149-51; 5166 
C 8 H 7 O 2 I 4288-90 
C 8 H 7 O 3 N 392 I; 4594-5; 5018; 
5272 

C 8 H 7 O 3 CI 1432 

C8H703Na 4009 

C 8 H 7 O 4 N 4317-9; 4808-9; 6398 

C 8 H 7 O 5 N 3 2586 

CaHyOeNs 6323-5 

C 8 H 7 NS 838; 2909; 6041-3 

C 8 H 7 NS 2 4299 

CaHaOzNz 778; 5281 

CbHbOzHq 4036 

CaHaOjNz 4588-90; 6385 

C 8 H 8 O 4 N 2 2673-81 ; 4812 

CaHaOs Nz 2645 

CaHaOaNa 4445 

CaHaON 17; 53; 238-9; 4135; 

4241; 5140; 5988-90 
CaHaOCI 1424-6 
CaHsOBr 969-71 
CaHgOI 3896-7 

C 8 H 9 O 2 N 33-5; 356-7; 796; 

3095; 4108-10; 4736- 
7; 4865-70; 5131; 

5194 

CaHaOs N 3800; 4112-3 4796-8 
CaHsOsN 351 
CaHgNS 5240; 5883 
CaHsNzCI 275 

CaHjoONz 107-8; 111; 844; 

4883; 4885; 6048-50 
CaHioOzNz 358; 4720-2 
C 8 H 10 O 2 N 4 1569 
CbHioOzS 3133 
CgHioOsNz 4796 
CaHioOaS 2974; 4395; 6456; 

6458 ; 6463 
CaHio04Br2 2154 
CaHioNBr 929 
CaHioNzS 839-40; 6045-7 
CgHioOioCa 3999 
CaHiiON 1544; 2445-6 ; 2930; 

2958-60; 3799; 5105- 
7 

CaHnOzN 514; 2404 
CaHnOsN 5510 
CaHiiOaCl 2140-1 
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C8Hii04Br 2132 
CsHiiOeCIa 1289 
CsHiiNaS 6044 
CsHizOaNz 2124 
CBHiz04Br2 2156 
C8H14O5N4 6208 
CsHtsOCI 1225 
CaHisOzN 79; 4889 
CsHisOzBr 2994 
CgHisOsN 1665 
CbHigObNz 3965 
CsHieOaOlz 5771 
P8H16O4N2 3215 
CaHnON 1223 

C8H17O2N 288; 4437; 4786-8; 

4982 

CaHnOzBr 1026 
CbHitOsN 4981 
CsHibOzS 1918 
C8H1BO3S 1917 
C8H18O4S 1913 
C8H18O4S2 6326 
C8H19O2N 1084 
CbHzoOSi 6195 
C8H2o04Si 3152 
CsHzoNCI 5755 
CsHzoNBr 5754 
CbHzoNI 5757 
CaHziON 5756 
CbHziOsN 5753 

8 IV 

C8H4ONCI 3920 
C8H4O2N2CI2 1967 
C8H402N2Br2 1820 
CbHsONzCI 1394 
CaHeONClj 6127 
CsHsONBra 6087 
CeHeOzNzS 3325 
CaHTOzNBrz 4212 
CbHbONCI 1296-8 
CsHaONBr 880-2 
CsHaONI 3873 
CsHaONNa 5621 
CgHsONzS 774 
CsHgOzSCi 6461 
CaHsOaSNa 6456 ; 6459; 6464 
CaHioONCl 240 
C8H10O4NAS 577 
CbHioOsNAs 128 
CaHnONzCl 109 
CaHiiOzNS 5979 
CaHiiOaNS 2451-2; 2966 
CaHiiOaNzNa 2125 
C 8 Hn 04 N 2 A 8 582 
CaHnNzSCI 841 
CaHiiONCI 5109 
C8H12O2N2CI2 1728 
CaHijOaNCI 5511 


C8H14O4N2S 308 
CaHiaOzNCI 100 
CaHiaOzNBr 99 
CaHiaOzNI 101 

S V 

C 8 He 04 NSNa 21 
C8H904NAsNa 578 
CaHgOANzAsNaz 583 
CaHioOaNSNa 2967 

9 I 

CgHa 3855 

C9H10 3095; 5223-5 

CgHtz 3166-8; 5378-9; 6253-5 

C9H16 2492; 4325 

C9H18 3578; 3581; 4930 

C9H20 4910-7 

9 II 

CgHaOz 1490; 1534-5; 3854; 

5220 
CsHaOa 6369 
C9H6O4 1628; 2898; 6239 
C9H6O5 5291 
CgHeOs 683-5 
C9H6O7 5128 
C9H7N 6538; 5540 
CgHaO 1501 ; 3698-9 
CgHaOz 72; 591 ; 1497-8; 1500 
CgHaOa 69; 70-1; 738; 1531-3; 
1537 

C9H8O473; 115; 759; 2333-5; 

3674; 6397 
CsHaOs 5583 
CgHaNz 365-71 

C9H9Br3 6106 

C9H9N 2284; 3709; 4282-5 
C9H,o0 211; 214; 1507; 3129; 
3706;4089; 4146; 6431- 
3 

CgHioOz 781 ; 1552-3; 2458-63; 

2914; 2975-8; 3683; 
3704; 3810-1; 4065; 
4335; 4392-4; 5132; 
5221; 6010-2; 6441 
C9H10O3 2405; 2915-7; 3053; 

3072; 3151; 3188; 

3481; 3711-3; 3776; 
4300-1; 6361; 6424 
C9H10O4 3052; 3230; 3466; 

4078; 6423 
C9H10O5 3321 ; 5686 
CgHnN 196; 5797 
CgHnBr 953; 986-6; 5222 
C9H12O 2526; 2986 ; 3122-3; 

3173-5; 3705; 5430-5; 
5438; 626&-6 
C9H12O2 3449; 4064 


C9H12O3 147; 1090; 3334; 3410; 

5266; 5517 
C9H12N2 62 
C9H12S 3176 

C9H13N 654; 2465; 2569-71; 

3170-2; 4228; 5040-1; 
5374-5; 6250-1 
C9H14O 9268-9 
C9H14O3 2948 

C9 Hi 404 2142; 2175; 2179; 

2186 

C9H14O5 87; 2103 
C9H,406 1201-2; 3418 
C9H14O7 6263 
C9H,4N2 697 
C9H16O2 201 

CgHiaOj 1101; 3139-40; 5777 
C9H16O4 696; 2161 ; 2169; 2176; 
2789 

CaHieOa 60 
C9H17N 1633; 5047 
CsHiaO 1900-1 ; 4265; 5043 
C9H1BO2 432-5; 1142-5; 3108; 

3526; 4174; 4979; 

5042; 5396 
C9H18O3 1892-4 
CgHiaOs 2094 
C9H1BN2 1895 
C9H19N 4114 
CgHigCI 4928 
CgHigBr 4927 
CgHial 4929 
C9H20O 4918-25 
C9H20O3 6193 
C9H20O4 3012 
C9H2rN 4926; 6348 

9 III 

CgHsOzCI 1353 
C9H5O4N 4817-8 
C9H5NCI2 2063-9 
C9H6O2N2 4831-5 
CgHaOzBrz 1829 
CsHsNCI 1453-9 
C9H7ON 742; 3820-6 
C9H7OCI 1505 
C9H7O2N 4291-3 
C9H702Br 921-4 
C9H702Na 1499 
C9H7O3N 3871 
C9H7O4N 4707-9 
C9H704Br 76 
C9H7O4I 93-4 
C9H704Li 117 
C9H704Na 119 
C9HaON2 1582 
C9HBO2N2 4141-2 
CaHaOzBra 1830 
C9H8O3I2 3041 
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C 9 H 0 O$N 2 4752 
CsHsOeNz 3043 
C»H90N 1502 ; 3703 
C 9 H 9 OCI 3708 
CgHsOBr 4333 

CsHgOzN 289-91; 4899; 5586 
C 9 H 9 O 2 CI 797 
C 9 H 9 O 3 N 125-7; 3664 
C 9 H 9 O 4 N 2539; 3099-101 ; 4677; 
5195 

C 9 H 9 O 6 N 3 6318-20 
C 9 H 9 O 7 N 3 2672 
C 9 H 10 O 3 N 2 4597; 4766 
C 9 H 10 O 4 N 2 2635; 4591 
CsHioOsNz 4860 
C 9 H 11 ON 26 - 8 ; 780; 2435-6; 

2457; 2972; 3306; 
3707; 4086; 5358 
CfHnOBr 987 

C9Hn02N 18-20; 97-8; 2440-1; 

2963-5; 4302; 4711- 
3; 4764; 6148-50; 
6254 

GsHnOsN 6367 
C 9 H 11 O 4 N 2361 
C9Hi20N2 330; 3134 
C 9 H 12 O 2 N 2 5112 
C 9 H 12 O 3 S 3169 
CsHtiOzN 2882 
C 9 H 13 O 3 N 157; 5512 
C 9 H 14 O 3 N 4 1251 
C 9 H 14 NI 6267 
C9Hi 602N2 217; 4906 
CsHtrON 2107; 6056 
C»Hi70CI 5046 
C 9 H 17 O 5 N 5033-4 
C9Ht7N4l 3600 
C 9 H 19 ON 5044-5; 6414 
C9Hi902N 4784-5 
C 9 H 2 oON 2 1922; 5767 
C9H2o04S2 5872 
C 9 H 20 N 2 S 1921 
C9H2i03N 6347 

C9H22N2$2 2120 

9 IV 

C 9 HsONBr 2 1846 
C 9 H 7 O 4 NS 3828 
C9HB03NNa 3666 
C 9 H 9 O 2 N 3 S 2 5670 
CgHgOaNCIz 2077 
C 9 H 903 NBr 2 1881 
C9H90sNl2 2401-2 
C 9 HioONBr 889 
C 9 H 10 O 2 N 28 5242 
CgHiiOsSCi 1383 
C 9 HnOtN 8 5977-8 
CaHuOzNCI 4582 
C 9 Ht 4 CbNCI 1523 


CsHisOzNaS 2890 
CgHisOsNzBr 84 
C9H240N2I2 3691 

9 V 

C 9 H 5 ONCII 1392 
C 9 H 6 O 4 NSI 3888 
CsHsOzSHgNa 4052 

19 I 

CioHs 4458 
CioHio 2278; 3120 
C 10 H 12 2089; 5786 
CioHm 1049-52; 1622-4; 2126- 
8 ; 2483-6; 3582; 4351- 
2; 5827-9 

CioHi 6 870; 1189; 3232; 3972- 
3; 5092-3; 5318; 5576; 
5684; 5704-5; 5709 
C 10 H 18 II 88 ; 1258, 1630-2; 

2514-5; 4023; 5317 
C 10 H 20 1650-3; 3579 
CioHzzI 635-8 

19 II 

C 10 H 5 CI 3 6160-1 
CioHeOz 4520-1; 4523 
CtoHeO) 3786-9 
C 10 H 6 O 4 1536 ; 3328; 4477-8 
C 1 OH 0 O 5 3343 
CioHeOs 680-2 
CioHeCiz 2009-18 
CioHeBrz 1852 
C 10 H 7 F 3273 
C 10 H 7 CI 1402-3 
CioH 7 Br 956-7 
C 10 H 7 I 3891-2 
CioHsO 4489-90 
CioHsOz 2348-57 ; 4192 
CioHsOs 743; 4406 
C 1 OH 0 O 4 510; 638; 1504 ; 3336; 
3346; 5604 

C 10 H 8 N 2 2810-3; 6051-3 
C 1 OH 0 S 5913-4 
CioH«CU 4473 

C 10 H 9 N 4367 ; 4369-70; 4372; 

4374-5; 4529-30; 5229 
C 10 H 10 O 626 

C 10 H 10 O 2 198; 741 ; 4191 ; 5175- 
6 ; 5581-2 

CioHioOa 637; 771 ; 2980; 4139; 
5094 

C 10 H 10 O 4 763; 815; 2530-2; 

3067; 3236-7; 3716; 
4017; 4090; 5239; 

5552 

CtoHioOs 837 ; 4993 
CfoHioOe 3502 

CioHioNz 2809; 4563 ; 4565; 
4571-9 


CioHnCI 4188 
CioHiiBr 4152 

C 10 H 12 O 51 1 ; 2901 ; 2987; 5377, 
5439-40; 5787-90 
CtoHi202 829; 1280; 3118-9; 

3163-5; 3218; 3223; 
4126; 5185; 5380-5; 
5831; 5943; 6256-61; 
6481 

C 10 H 12 O 38 I 4 ; 1529 ; 2968; 

5412; 5415; 6446-7; 
6419 

C 10 H 12 O 4 3187; 6226-7 
CioHizOs 3414; 6240-2 
CfoHfzNz 6363 
CioHiaN 3930; 5792-5 
C 10 H 13 CI 1572 
CioHnBr 915; 926 
C 10 H 14 OIII 6 ; 1119-20; 1255; 

1261; 1571; 2466; 

5436-7 ; 5938 

C 10 H 14 O 2 1070 ; 2091-3; 5937 
C 10 H 14 O 3 457; 1200 
C 10 H 14 O 4 2188; 3400 
CioHisN 1046-7; 1256 ; 2121; 
6818-20; 5946 

C 1 OH 10 OII 9 I; 1257; 1512; 

2275; 3233; 5320; 

6472 ; 6936-6 
CioHieOz 685 

C 10 H 16 O 4 1197-9; 2108; 2788 

CioHisOs 2105 

C 1 OH 10 O 0 1673 

CioHisNz 303; 5606 ; 5839 

CioHteClz 1192-4 

C)oHi 7 CI 864; 5319 

CioHisO 860; 1260; 1518; 2274; 

2516-8; 3217; 3234-6; 
3974; 4026; 5471; 

5706-8 

CioHisOz 1190 

CioHisO} 2102; 6403; 6410 

C 1 OH 10 O 4 1905-6; 2106; 2187; 

2203-4 ; 2796-7 ; 3450 ; 
3550 ; 5605 

C 1 OH 10 O 0 2804-5 ; 6200 
C 10 H 19 N 862; 1203-4; 1207 
CioHzoO 1206; 1259; 1519; 

4024-5; 4326; 6414 
CioHzoOz 496-7; 1065; 1205; 

1219; 3010; 3553; 

4331; 4959-60; 5703 
C 10 H 20 O 4 1069 
C 10 H 21 N 2145; 4029 
C 10 H 21 CI 1646 
CjoHjiI 1647 

C 10 H 22 O 1640-4; 1740-1; 2519- 
20 ; 3106 

CfoHzzOz 1634; 1654 
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C 10 H 22 O 3 5410; 5703 
CioH220s 5769 
C 10 H 22 S 1751-2 
CioH 22 S 2 1753-4 
C 10 H 23 N 1645; 1734-6 

10 III 

CioH 402 Cl 2 2020 
CioH40eN4 5854-6 
C 10 H 5 OCI 5 5056 
CioHsOBra 6107 
CioHsOeNs 6301-4 
C 10 H 5 O 7 N 3 6305 
'C 10 H 5 O 10 N 5503-4 
CioHsOCIa 2019 
CioHeOBrz 1853 
C 10 H 6 O 2 N 2 5514 
CioHsOsS 4524 
C 10 H 6 O 4 NZ 2637-40 
CT 0 H 6 O 4 CI 4 3068 
CioHeOsNz 2641-3 
CioH 6 NBr 3 6113 
CioHrOCI 1404-6 
CioHyOBr 958-9 
C10H7O2N 4772-3; 4892-4; 5533 
C10H7O3N 95; 3937; 4775-9 
CioHeONz 4896 
C 10 H 8 O 2 N 2 4780-3; 4830 
CioHaOzS 4465-6 
CioHeOaS 4470-1 
C,oH804N2 3329-30 
C 10 H 8 O 4 S 4498; 4502-5; 4507; 

4510 

C 10 H 8 O 5 N 4 5305 
CioHaOeSz 4461-4 
C 10 H 8 O 7 S 2 4491 
CioHaOgNz 2633 
CioHaOsSz 2359 
CioHaNCi 1395 
CioHsNI 3889 

CtoHaON 91 ; 332-4; 336; 3816- 

9; 4083; 4179-80; 

4567 

C 10 H 9 O 2 N 3865 
CtoH904N 4320-2 
CioHgOeN 2512 
CtoHioONz 5202 
CioHioOzNz 2414; 2464; 2981-2 
CioHioOzBrz 4213 
C 10 H 10 O 5 NZ 4598 
CioHioOsNc 1541 
C 10 H 10 NCI 4531-2 
CioHitON 3111; 5134 
CioHnOCi 2524 
CioHnOzN 40; 1670 
C 10 H 11 O 2 N 2 4581 
CioHnOzBr 3121 
CioHiiOjN 110 ; 129; 744-6; 

1669; 3110 


CioHuNzCI 4564; 4566 
C 10 H 12 ON 2 216 
C 10 H 12 O 2 N 2 1676-7 
CioHizOsNz 1681; 4734; 4871 
C 10 H 12 O 4 N 2 4596 
CioHfzOsNa 2665 
CioHijON 102-4; 1172; 2417- 
22; 2913; 2934; 

5203; 5386; 5874 
CioHtsOCi 1346; 5939 
CioHiaOBr 916 
CioHnOI 5940 

C 10 H 13 O 2 N 23-5; 2448; 3125; 

4714; 4902; 5373 
CioHiaOzCI 5135 
C 10 H 13 O 3 N 4405 
C,oH, 304N3 2619 
CioHiaNzCI 6364 
C 10 H 14 ON 2 318; 4882 
CioHuOBrz 1828 
C 10 H 14 O 2 N 2 4717-9; 5115 
C 10 H 14 O 3 N 2 5370 
CioHmOsS 5452 
C 10 H 14 O 4 S 5942 
CioHi 4 NBr 927 

C10H15ON 1262; 2115-6; 2877- 
8 ; 3124; 3675 
CioHisOCI 1352 
CtoHisOBr 919 
CioHisOzN 5181; 6476 
C10H15O3N 2346; 4696 
CioHieOaNz 2776; 2999 
C10H18O4S 1196 
C,oH, 604 Br 2 2781 
C,oH| 70 rsi 281; 1195 
C 10 H 17 N 2 CI 304 
CioHje05N4 6209 
CioHiaNzCiz 5840 
C10H21O2N 1649; 4715-6 
C10H2JO3N 1648 
C10H22O2S 1756 
CioHzzOaS 1755 
CioH230N 1887 


10 IV 

CioHsOsNzNa 2642 
CioHsOsSNa 4522 
CtoHeOzNCt 1418-9 
CfoH604SNa 4512 
CioH607S2Ca 4492 
CioH^OzSzKz 4493; 4495 
CioHeOrSzNaz 4494; 4496 
CtoHeOeNzS 3240 
C10H7O2NS 4475 
CioHtOzSCI 4468-9 
CioH703SNa 4472 
C10H7O4SK 4500; 4509 
CioH704SNa 4501 ; 4511-2 


CioHsONzS 641 
CioHsOzNBr 940 
CioHsOzNzS 773; 5589 
CfoHaOzNS 4467 
C 10 H 9 O 2 NCI 2 42 
CioHsOjNS 4541; 4643-53 
CioH904fyJS 337-40 
CioHgOeiNSz 4533-5; 4637 
CioH907liJS2 342; 344 
CioHgOgNSs 4554 
CioHtoONCI 335 
CioHioO|NCl 41 
CioH,oO|NBr 884 
C 10 H, 009^^48 5665; 5667 
CioHio 04^2S 5680 
CioHisOgMzBr 5390 
CioHisOj^SCl 1449 
CioHisOj^zCI 5116 
CioHisOjNS 2122 
CtoHisOaiNzS 853 
CtoHi706N3S 3378 

10 V 

CioH408NS3Na3 4476 
CtoH408N2SNa2 3241 
CioHsOsNSzNaz 4901 
CioHaOaNSsNas 4555 
CioH706NS2Na2 4540 
CioH707NS2Na2 343 
CioHaOsNSNa 4542 
CioH804NSNa 341 
CioHaOeNSzK 4536; 4538 
CioHaOeNSzNa 4539 

11 I 

C 11 H,e 4304-5 

CnH ,6 421-4; 2221; 4168-bf»' 
5074 
C 11 H 20 6382 
Cl 1 H 22 6373-4 
C 11 H 24 6370 

11 II 

CnHeOio 671 

CnHzN 4487-8 

CnHsO 4482-3 

Cii HaOz 4306; 4480-1 

CnHaOj 3778-85; 4275 

C 11 H 9 N 5226-8 

CiiHioO 4311-2 

CnHioOz 3131 

Cn H 10 O 4 3696-7; 3971 

C 11 Hn N 832; 2540-1 ; 2544. 

2546-8; 4309-lC^ 

6035-7 

C 11 HizOz 52; 528; 3023; 6151<i9 
CiiHuOg 739; 6416 
Ch Hi204 636 ; 834; 2941 ; 3226 
C 11 H 14 O 1117-8; 6247 



FORMULA INDEX ORGANIC COMPOUNDS 


CiiHm02 794; 1053-4; 3065; 

3222; 3224; 5347 
CiiHmOs 1091-3; 6944 ; 6507 
Cl I HieO 476 ; 478-9 ; 1056; 

1079-80; 1115; 5078 
CiiHieO] 2231 

C 11 H 17 N 419-20; 4216-8; 5073 
C 11 HifOj 3356 
Cii HisNz 480 
C 11 H 20 O 2 6376 
C 11 H 20 O 3 5778 

C 11 H 20 O 4 1904 ; 2134-6; 2158; 

2202; 6283 
C 11 H 21 N 6381 

C 11 H 22 O 1743-4; 3107; 4324; 
6376; 6378 

C 11 H 22 O 2 436-7; 3113; 4172; 

5397; 6377 
CiiH2203 1737-8 
C 11 H 22 O 6 4386 
CHH 24 O 6371-2 
C 11 H 24 O 3 3390 

11 III 

C 11 H 7 ON 4558-9 
CnH70CI 4486 
Ct|H704N 4774 
CnH 7 NS 4670 
CnH90N 4484-5 
CitH902N 4308; 5528-32 
C 11 H 9 O 3 N 4278; 6537 
CiiHtoONa 3324 
CiiHnON 3013 
CiiHnOzN 3867 
C 11 H 11 O 4 N 3102-4 
CtiHi20N2 565; 2497 
CiiHi 202N2 3126; 6365 
CiiHtaNI 5539 
C 11 H 13 O 4 N 29; 2205 
CiiHi 30«N3 6296 
CfiHisON 2111; 5364 ; 6411 
C 11 H 15 O 2 N 1043; 1045 
CfiHfsOaN 3949; 4064 
CiiHi«03N2 1038 
C 11 H 16 O 3 S 1137 
CiiHi 604N2 571; 5565 
CfiHtgOsN^ 505 
C 11 H 19 ON 3 1513 
C 11 H 19 N 2 CI 302 
CiiHzsON 6379-80 
C 11 H 23 O 2 N 3038; 4861 
CiiHisON 1888-9 

U IV 

CiiHnONzBr 901 
C11H11O2N2S5668 
Cl t H| 5 O 3 N 2 Br 1 061 
Oil H|702N$ 5973 
Cii Hi704N2Na 508; 4583 


CiiHisOaNzS 854 

11 V 

CiiHioOzNaSNa 5669 

12 I 

CiaHg 3 

CiaHio 2; 2695 

Cl 2 Hi 2 2507-9; 3089-90 

Ct2Hi6 5179 

Ci2H,8 2777-8; 3590; 4119; 

6184-5 

CuHaz 2083; 2864 
C 12 H 24 2863; 6122 
C 12 H 26 2856-7 
C 12 CI 10 1629 

12 II 

C 12 H 6 O 3 4474 
C 12 H 6 O 12 667 
C 12 H 6 CI 4 5738 
CizHgO 2763 
Ci2Ha04 4459-60; 5037 
Ci 2H8N2 5101-4 
Ct2H8S2 5877 
Ci2H*F2 2247-8 
CnWk 1989-90 
Cl 2 Ha Bra 1833 
CiaHgN 1231 
C 12 H 9 CI 1291; 1373-5 
CiaHgBr 878; 933-4 
C 12 H 9 I 3884-5 
C 12 H 10 O 2719; 4313; 5216-8 
CizHioOz 48; 2338-43; 3770; 
4526-8 

CizHio 04 2817 ; 5321; 6635 
CizHioNz 599; 2279 
CizHioS 2749 
CizHioSz 2715 
CizHioIz 2729 
CizHioHg 4047 
CizHioPz 5271 
CizHioSe 2742 

Cl zHnN 830-1; 2698; 5153-5 

CizHnNa 247-9; 1762 

CizHizO 3093-4 

CizHizOz 203 

CizHizOa 3775; 6516 

CjzHizOiz 3580 

CuHizNz 313-4; 1710-4; 2726; 

2727; 3685 
C 12 H 12 N 4 1696-9 
CizHuN 2505-6; 3091-2; 6270- 
3 

C 12 H 13 N 3 262; 1717-8 
CizHiaNs 6058 
CizH|403 3219; 5778 
C 12 H 14 O 4 669; 1122; 2199-201; 
5784 


C 12 H 14 N 4 1722; 2269-70 
CizHieO 481-2; 1616-6; 4181 
C 12 H 16 O 2425 ; 1113-4; 507ft, 
6945 

C|2H|603 458 ; 486-7; 584; 

1106; 3117; 3487 
C 12 H 16 O 8 1270 
C^^H^sO 426; 452; 477; 4066 
CizHiaOz 1112; 3654 
CizHiaOa 5265 
CizHiaOa 2146-51 
CiaHiaOa 2162 
C 12 H 19 N 2775 

C 12 H 20 O 286 I; 3354; 3975' 

5710 

C 12 H 20 O 4 1903 
C 12 H 20 O 6 1666; 2096; 3432 
C 12 H 20 O 7 6187 

C 12 H 22 O 2 1520; 4027-8; 4407 
C 12 H 22 O 3 1214 

C 12 H 22 O 4 1745; 1910-2; 2171 
2210; 2552; 2771 
'-'tzHzzOs 1902 
C 12 H 22 O 6 1919-20; 2410 
C 12 H 22 O 11 3947; 4007; 5663 
6054 

C 12 H 23 N 2085; 3956 
C,2H240 3952 

C 12 H 24 O 2 1066; 1639; 3008 
3950 

C 12 H 24 O 3 1162; 1165 
CizHzsCI 2861 

CizHzsBr 2860 
CizHzeO 2859 
C 12 H 27 N 6115-6 
C|2H3oSn2 5953 

12 III 

C 12 H 5 O 12 N 7 2764 
C 12 H 6 O 8 N 4 5847-9 
CuHe09N4 5851 
C| 2 HeOioN 4 5846 
C 12 H 7 O 3 N 4732; 5564 
C 12 H 7 O 4 N 5551 
CizHaOS 5129 
CizHaOBrz 1834 
C 12 H 8 O 4 N 2 2620-3 
CiaHaOsNz 2627-8 
C 12 H 8 O 5 IM 4 2598 
C 12 H 8 O 9 N 4 5492 
C 12 H 9 OCI 1436-8 
CizHgOBr 885; 935; 9/7 
C 12 H 9 O 2 N 3869; 4587 ; 4723-8 
C 12 H 9 O 3 N 4729-31 
C 12 H 9 O 4 N 3 2624-6; 4650-1 
Ci 2 H 904 N 5 2618 
C 12 H 9 O 5 N 3 2634 
C 12 H 9 O 8 N 5 5495 
C 12 H 9 NS 5138 
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CT 2 H 9 N 3 S 5922 

CiaHioONz 615; 2733; 3727-9; 

4884 

C 12 H 10 OS 2752 

C 12 H 10 O 2 N 2 609-11 ; 662; 4726- 
7 

CtzHioOzS 2750 
C 12 H 10 O 2 S 2 2716 
Ci 2 H,o 03 N 2 4593 
Ci2HioN2Cl2l957 
C 12 H 10 CIAS 2712 
Ci 2 HioCl 2 Se 2743 
Ci 2 HiiON 46-7; 3767-9 
Ci 2 HhOI 2728 
Ci2Hn02N 31-2; 3031 
Ct2Hn02N3 4661 
Ci2Hn04P 2735-6 
C 12 H 12 ON 2 1720 
C 12 H 12 O 3 N 2 5113 
Cl 2 Hi 2 NCI 2699 
Ci 2 Hi 2 N 2 S 5886 
C 12 H 12 N 2 CI 4 1958 
C 12 H 12 N 3 CI 250 
CiaHijOeN 3866 
Ct2H|303N 5476 
CuHuOfiN 2190 
Cl 2 Hi 3 N 2 Cl 315; 2726 
C 12 H 13 N 4 CI 1699 
C 12 H 14 O 2 N 2 2098; 2129 
C 12 H 14 OBN 4 232 
C 12 H 14 NI 4368; 4371; 4373 
C 12 H 14 N 2 CI 2 1715 
C 12 H 15 ON 770 
C 12 H 15 O 2 N 39 
Ci2H,506N3 6297 
C 12 H 16 OCI 2 1381 
C 12 H 16 O 3 N 2 3231; 5091 
Ci 2 H ,6 08N2 2528 
C 12 H 17 ON 77; 1215 
C 12 H 17 O 4 N 2474 
CuHnOsN 2116 
C 12 H 17 O 7 N 5110 
C|2Hi804N2 5559 
C 12 H 18 O 5 N 2 3366-7 
CtzHisON 2114 
Ci2H2o04Br2 1896 
Ci2H220i4Ca 3360 
CizH230CI 3955 
C 12 H 25 ON 3953 
C 12 H 27 O 2 N 3951 
Ci2H2703B 6117 
C 12 H 27 O 4 P 6121 
C 12 H 28 O 4 N 2 3200 
CizHzsNI 5866 
CuHsoOSiz 6197 
CizHaoNeClz 5685 

32 IV 

C 12 H 4 O 12 N 6 S 2766 


CizHsOaSCU 2043 
C 12 H 6 O 8 N 4 S 2 5850 
C 12 H 8 ON 2 CI 2 1950 
CizHaOzSBrz 1835 
C 12 H 8 O 3 SCI 2 5180 
C 12 H 8 O 4 N 2 S 2 2655-6 
C 12 H 9 O 3 SCI 5170 
Ci2H903SNa 2751 
C 12 H 10 O 4 N 2 S 3730 
CuHioOsNzS 2307; 4728 
CuHiiONS 5906 
Ci2Hi,O 3NS2701 
CizHiiOsNzNa 5114 
C 12 H 12 ON 2 S 2 2437 
C 12 H 12 O 3 N 2 S 696 
CizHizOeNzSz 695 
C 12 H 13 O 4 NS 2700 
C 12 H 14 ON 4 S 5893 
C 12 H 14 O 4 N 2 S 1716 
CizHieOzNCI 2413 
C 12 H 16 O 4 N 2 S 522 
CizHigOzNzBr 5470 
Ci2H2406N€Cu 1522 

12 V 

C 12 H 6 O 4 N 2 S 2 CI 2 1987 
Ci2H608S2l4Zn 5629 
Ci2H904N2SNa 3731 
Ci2H905N2SNa 2308 
C 12 H 14 O 2 N 2 CI 2 AS 2 5592 
CizHuOzNsSCI 5337 
C 12 H 18 ON 4 SCI 2 5876 
CtzHigOsNzNa 5002 

13 I 

CnHio 3246 
CuHu 2731; 5245-7 
C 13 H 26 6175 
C 13 H 28 6173 

13 II 

C 13 H 8 O 3248 
C,3H802 6451 
C 13 H 8 O 4 3227 
C 13 H 8 O 5 2891 
C 13 H 9 N 142; 4517-9 
CisHioO 724; 3247; 6447 
C 13 H 10 O 2 3320; 3749^5159-62; 
6453 

C 13 H 10 O 3 2321-8; 2711; 5133; 
5235 

Ci3H,o 04 4276; 6224-5 
CiaHioO® 5070 
C 13 H 10 N 2 690; 1234-5; 4334 
C 13 H 10 CI 2 726 
C 13 H 11 N 632; 2271 
Cl 3 Hi 2 O 691 ; 823-4 ; 4073-4 
C 13 H 12 O 2 2344; 3718 
CiaHizNa 646; 2721 


C 13 H 13 N 693; 786; 4219-20 
Cl 3 Hi 3 N 3 2723; 4211 
CisHmOs 625 
C 13 H 14 O 4 740 
C 13 H 14 O 6 5584 

C 13 H 14 N 2826 ; 1721; 4271-3; 
4431 

C 13 H 15 N 5496 
C 13 H 16 O 3 2983 
CisHibO 1611 
C 13 H 1 BO 3 3463 
C 13 H 18 O 4 1028 
C 13 H 20 O 3663; 3913-5 
C 13 H 20 O 8 5067 
C 13 H 24 O 4 2123; 2168 

CijHzsN 2862 

CuHzeO 2267; 4408 
Ci3H2602 4a; 3181; 4295; 

61.76 

C 13 H 28 O 6118; 6174 
C 13 H 28 O 3 1067 ; 3386 
C 13 H 28 O 4 5369 

13 III 

Ci 3 H 703 Br 3 6110 
CiaHsOCIz 1965-6 
CnHsOsNz 2612 
C 13 H 8 O 8 N 4 5852 
C 13 H 9 ON 145; 2714; 3249; 

4525 

C 13 H 9 OCI 1331 
C 13 H 9 O 2 N 4738 
C 13 H 9 O 3 N 4670-2 
C 13 H 9 O 5 N 4837 
C 13 H 9 O 5 N 3 4652 
CnH9NS,687; 2765 
C 13 H 10 O 3 N 2 4645 
C,3Hio04N2 2629 
C 13 H 10 NCI 4519 
CisHiiON 270-2; 631; 716; 

728; 3306 

C 13 H 11 O 2 N 3741; 5157 
C 13 H 11 OJJN 3 4638 
C 13 H 11 O 4 N 3 4649 
CisHnNS 5890 

C 13 H 12 ON 2 657-8; 767-8; 828; 

1706-8; 2759-60; 

3737 

C 13 H 12 ON 4 2709 
Ci3Hi202N2 4771 
Ci3Hi 202S 5252 
CnHizOsS 5248 
C 13 H 12 O 5 N 6 2654 
CiaHuNzS 6892 
C 13 H 12 N 4 S 2753 
C 13 H 13 ON 22 ; 784; 6791 
CisHisONs 246; 2744-7 
Ci3H,40N4 2710 
CisHmOsNz 5336 
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Cf»Hi 4 N 48 2754 
CfjHisON 2479 
CiiHisNaCI 827 
CijHieNl 2543; 2545 
C 13 H 17 ON 3 363 
C 13 H 1 SO 3 N 4 3602 
C 13 H 19 ON 2774 
C 13 H 20 O 2 N 2 4934-5 
Ci3H2902Br 4153 
C 13 H 27 ON 6177 

IS IV 

CisH^OsNjNa 4653 
CisHsOsSBr, 6111 
CuHioONCI 2708 
C 13 H 10 O 3 SCI 2 2047 
CnHiiOaSCi 1439-40 
Ci3Ht302NS 5972 
C 13 H 13 O 4 N 3 S 5328 
Ct3Hi40NCl 785 
C 13 H 1 SO 3 N 2 CI 3 567 
Ci 3 Hi 802 NBr 1008 
C 13 H 21 O 2 N 2 CI 4934 

IS V 

CiaHi60iNHgNa 5591 

IS VI 

Ci3Hi304N2SA82Na 5593 

14 I 

CuHio 538; 5095; 5954 

CuHta 2272; 5642-3 

C14H14 842-3; 2717-8; 2825-9 

C 14 H 1 C 3576 

C 14 H 22 5758-9 

C 14 H 26 5752 

CuHas 5751 

Ci 4 H«, 5748 

14 II 

CiaHaQs 2872 
Ci4Ha02 548-50; 5097 
CuHaOa 3724-6 
Ci 4H804 2297-304; 3747 
CuHtOs 6212-5 
Ci4Ha06 5799-801 
Ci4Hf08 5575 
Ci4HaCt2 1939-40 
Ci4H8Br2 1803 
CiaHaBr 968 

CiaHtoO 545; 561-2; 2730; 

5098-100 

C 14 H 10 O 2697 ; 2293-4; 2360; 
5019; 5096 

C14H10O3 714; 750-2; 2295-6 
C14H10O4 766 ; 2688-91 
CmHioOs 5585 
CiaHioOa 5687 


CuHiiN 542-3; 4092-4; 4514-6 
C 14 H 12 O 1660; 2273; 5144; 

5249-51 

C 14 H 12 O 2717 ; 789-92; 2697; 
4070; 6013-5 

C 14 H 12 O 3 694; 699; 809; 833; 
3482; 6038-40 

C 14 H 12 O 4 2347; 2358; 3486 
Ct 4 Hi 2 N 2 633; 5182 
CuHtaN 3011 

C 14 H 14 O 806; 2918; 4221 ; 5164 
C 14 HMO 2 2079 ; 2693; 3202; 

3701-2 

C 14 H 14 O 3 3931 
C]4H]408 5841 

C 14 H 14 N 264 ; 612-4; 1729-31; 
2696 

CuHuS 1791; 2842 
Ci 4 H, 4 S 2 805; 2836; 3204 
C| 4 Hf 4 Hg 4048-50 
CuHtsN 1783; 2830-2; 3044; 
4144 

CuHtsNa 309-12; 1764; 2431-2 
Ci4H,sP 3045 

Ci4H,6N2 1719; 2720; 3692-4; 

5955; 5959 
Ct4Hi7N 2189 
Ci4HiaO 451 

C 14 H 18 O 4 2130; 2794-5; 4231 

CuHisOe 2412 

Ci4Ht809 1269 

Ci4H2o06 5781 

Ci4H2zO 3918 

C 14 H 22 O 4 2087 

Ct4H2208 5785 

C 14 H 22 O 8 5764 

Cf4H23N 1891 

Ci4H2402 3355 

Ci4H24N2 300 

C 14 H 26 O 3 3524 

C 14 H 26 O 4 1748-50; 1883; 2167; 

2177; 2206; 3451 
C 14 H 26 O 6 1757 ; 2920 
C 14 H 27 N 4456 
CuHzaO 3182; 4451 
Ci4H2802 2858: 3080; 3552; 
4450 

Ci4H29Br 4457 
C 14 H 30 O 2264 ; 5750 
C 14 H 30 S 2266 

14 III 

Ci4H40i 2N4 1491 
CMMeOaClz 1941-8 
CMHeOaBrz 1805-9 
CuHeOeNz 2595-7; 2644 
C|4H702CI 1316-7 
CMHzOzBr 899-900 
C,4K704N 4627-8; 4794 


C 14 H 7 O 6 N 4599-600 
CmHsOsS 559 
CmHbOtS 177 
CuHaOfiSz 556 
Cf4H902N 244-5; 4626; 5273 
C 14 H 9 O 3 N 172-3; 327 
C 14 H 9 O 4 N 241-2 
C 14 H 10 O 2 N 2 1690-5; 5163 
C 14 H 10 O 2 S 2 1779 
Ci4H«o 04N2 600-2; 2663-4 
CuHioOsNz 616-8 
CuHioOeCa 3743 
CuHn ON 80 
C 14 H 11 OCI 5215 
CMHiiOBr 5214 
CmHuOzN 703-5; 1776; 5587 
CmHmOjN 746-8 
C 14 H 12 O 2 N 2 700-2; 5010 
C 14 H 12 O 3 N 2 546 
Ci4H,204N2 3686-8 
Ci4H,30N 84.1 ; 630; 775-7- 

5143 

Ci4Hi30CI 1376 
CmHibOzN 720-1; 825 
C,4Ht40N2 533; 4176 
C 14 H 14 OS 836; 2919 
C 14 H 14 O 2 N 2 598 
CUH 14 O 2 S 835; 2843 
Cl4Ht403S 1554 
C 14 H 14 O 4 S 2 3203 
C 14 H 15 ON 1786; 5137 
C 14 H 16 O 2 N 2 1759 
CuHieOeNz 352; 5201 
C 14 H 16 N 3 CI 2432 
CmHitOcN 3856 
C 14 H 18 ON 6 1709 
CmHibNzCIz 5956 
C 14 H 19 O 8 N 5108 
C 14 H 19 O 9 CI 44 ' 

Ci4H2t04N 2159 
C 14 H 23 ON 3 3916-7 
C 14 H 26 N 2 CI 2 301 
CmHztOCI 4455 
0|4Hz90N3 4409 
C 14 H 29 O 2 N 4452 

14 IV 

Ci4H608S2Na2 553-5; 557 
Ci4H705SNa 558; 560 
C 14 H 7 O 7 NS 4630-1 
Ci4H707SNa 178 
Ci4HioOCIBr 1435 
C 14 H 13 O 3 SCI 4189 
CmHuObNzSz 1732 
C 14 H 15 O 2 NS 5980-1 
C 14 H 16 O 2 N 3 A 8 2433 
Ci4H,603N3As 2434 
Ci4Hf606NzS2 5958 
Ci4Hi704N3Sz 6368 
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Ci4H,804N2S 5957 
Ci 4 H 2 oO*N 2 S 294; 4116-7 
C 14 H 22 O 2 NCI 5644 
C 14 H 22 O 4 N 4 S 4339 
C 14 H 23 O 2 N 2 CI 6366 

14 V 

Ci4Hi403N3SNa 4328 

14 VI 

Ci4Hi408N2S2A82Na2 5674 
IS I 

Cl 5 Hi 2 4127-8 
C 15 H 16 2985 
C 15 H 18 470 
C 15 H 24 1263 
CT 5 H 32 5060 

15 II 

C 15 H 8 O 4 551-2 
CisHsOfi 176; 2305-6 
Ci5Hto02 539-41; 640; 3243; 
4129 

C 15 H 10 O 3 2758 

C 15 H 10 O 4 1494-5; 4101 

C 15 H 10 O 5 727; 769; 772; 2874 

CisHioOfi 5805 

CisHioOy 5806-7 

CtsHiiN 5230-3 

C 15 H 12 O 627 

C 15 H 12 O 2 1781 ; 3763; 5172-4 
C 15 H 12 O 3 1492; 2258; 4140; 
6002 

C 15 H 12 O 4 120; 4143 
CisHuN 2510-1 
C15H13N3 5199 
C 15 H 14 O 1787 ; 2838 
C 15 H 14 O 2 2739; 5190 
C 15 H 14 O 3 2409; 2833-5 
C 15 H 14 O 4 4307 
C 15 H 14 O 5 3484; 5264 5594 
CisHieO 1573 
C 15 H 16 O 2 2694 
CisHieOj 3409 
CisHieOs 2899 
C 15 H 17 N 2984 
Ci5Ht7N3 2837 
CisHisO 471 
C15H18O3 5598 
C 15 H 20 O 2 3497 
C15H20O4 2170; 5597; 5599 
Ci$H 2 oN 4 5713 
OisHazOi^ 4385 
Cf5H240 5595 
C15H24O8 5765 
OisHz^Oa 867; 869 
3421 


Ci5H2802 4032 
C 15 H 28 O 4 2157 
C 15 H 30 O 2265 
CisHsoOa 4303 
CisHiiBr 5063 
C 15 H 32 O 5062 
C 15 H 33 N 6074-6 

15 III 

CisH 904N 4770 
CisHnOsN 4633 
C|5Hn04N 4641 
CisHizONa 2722 
Ci5Hi20Br2 628-9 
C 1 SH 12 O 2 N 2 2724 
C 15 H 12 O 3 N 2 3326 
C 15 H 12 O 5 N 2 3353 
Ct5Hi2N2S 317 
C 15 H 13 ON 30 
C 15 H 14 O 2 N 2 4005 
C 15 H 15 ON 812; 2442 
C 15 H 15 O 2 N 2761; 5588 
C 15 H 1 SO 2 N 3 4376 
C 15 H 16 ON 2 2467; 2847-9 
C 15 H 16 N 2 S 2844-6 
C 15 H 17 N 4 CI 4585 
Ci5H2502Br 863 
CtsHsiON 5059 
C 15 H 33 O 3 B 6077 

15 IV 

CisHeOsNCi 4629 
C 15 H 11 O 4 NI 4 5947 
Ci5Hii04N3S 679 
Ci 5H,40N2CI 144 
CtsHuOzNaNa 4377-8 
C 15 H 20 ONI 2480 
C 15 H 25 O 2 NS 5976 
CisHzsOzNzCi 5032 

16 I 

CieHio 3245; 5481 
Ci 6 H ,2 5204-5 
Ci 6 H ,4 2453-5; 2526; 2969 
CieHifi 2277 
Ci«H26 1739; 5068 
Ci«H 3 o 3571-2 
CieHjz 3570 
C 16 H 34 3569 

16 II 

CisHfoNz 4513 
C 16 H 12 O 3 5324 
CieHizOs 874 
CieHizOe 3498 
C 16 H 12 O 7 5656 
eHuN 5206-7 
C 16 H 13 N 3 660-1 
C 16 H 14 O 2 798 


CicHuOj 718; 2257 ; 2979; 

3485; 5991 
C 16 H 14 O 42748 ; 3447 
CiaHuOs 875 

CieHuO* 3500; 3559; 3672; 

5326 

CisHmNz 3242 
C 16 H 16 O 2 719; 1782 
CieHisOj 180 
CieHieOe 1264 
CisHisO 1121 

CieHiaOz 3448 

CieHiaOs 2692 
CieH, 804 3^157 
CifiHiaOe 3710 
CieHisOti^ 3310 
CisHiaNz 2738 
CieHisN 2988 
CieHzoOio 1268 
C 16 H 20 N 2 6830 
CieHzi N 3 5833 
Ct6H2204 1908 
CieHzzOa 2096 
CiftHzzOa 1628 
CisHzzOn 3362-3 

Ci 6H2404 2086 
CieHzaOz 1742 
CieHzaOz 3680; 5029 
CieHjoO 4446 
CigHioOz 3849 
C 16 H 30 O 3 1224 
CisHaiN 5028 
C 16 H 32 O 5023 

C 16 H 32 O 2 2263; 3088; 5022, 

5749 

Ci6H32b4 2234 
CieHasBr 1276 
C 16 H 33 I 1277 
C 16 H 34 O 1275; 2684 
C 16 H 34 O 3 456 

16 III 

CieHioOzNz 3857; 3862 
C 16 H 10 O 4 N 2 850 
CieHnOzN 5234 
C |6 Hi I O 3 N 3 4648 
C 16 H 12 O 2 N 2 3863 
CieHisOisNs 1542 
C 16 H 14 O 3 N 2 1509 
CieHisOjN 3848 
CieHisOzNz 1671; 1780 
C 16 H 17 ON 3 124 
C 16 H 17 O 2 N 5165 
CieHiaOzNz 606-8 
C 16 H 1 BO 3 N 2 851 
CisHzoNsCi 253 
C 16 H 27 O 5 N 3 737 
6 H 31 OCI 5027 
C 16 H 33 ON 5024-5 
I 6 H 36 NI 5727 



S72 


FORMULA INDEX ORGANIC COMPOUNDS 


16 IV 

Ci«H902Nl2 2384 
CieHioOsNzS 3861 
CieHioOsNzSz 3660 
C 16 H 11 O 10 N 3 S 5491 
Ci6Hi209N4S 5494 
C 16 H 13 O 3 NS 5208 
C 16 H 13 O 3 N 3 S 331 
CieHtsOsSzCa 6460 
CieHigNsSCl 4427 
CieHigONsS 4426 
C 16 H 24 O 2 NCI 764; 2119 
244,7 

C 16 H 27 O 2 N 2 CI 276; 736 

16 V 

CieHsOsNzSzIMaz 3858 
Ci6H909N4S2Na3 5694 
CieHgOioNsSzNaz 4647 
Ci6Hn04N2SNa 4994-5 
Ci6Hi404N2A82Na2 581 

17 I 

C,7H,4 817-8 
CitHzs 3180 
C 17 H 36 3508 

17 II 

CnHiiN 547 
C 17 H 12 O 5210-1 
CnHtzOz 4556-7 
CnHtzOs 4568-9 
Ci7Ht40 819-20; 1506; 1775; 
5209 

Ci7Ht4N2 689 
C 17 HJ 5 N 6031-4 
C 17 H 15 N 3 5961 
CnHieOz 5192 
C 17 H 18 O 3 3220 ; 5387 
CnHieOs 4277 
C 17 H 18 O 7 3229 
C 17 H 19 N 3 143 
Ci7H2t N 3 592 
C 17 H 22 O 3 866 
Ci 7 H 22 N 2 5834 
C 17 H 24 O 2 4030; 4977 
Ct7H2403 4031 
C17H28O4 868 
C 17 H 32 O 3 5780 
C 17 H 34 O 2685; 4015 
C 17 H 34 O 2 4014; 4330; 6061 
Ci7H380 3509 

17 111 

C 17 H 9 O 4 N 174 
Ci7Hn05N 3801 
CnHizOsNz 2599 
C 17 H 11 ON 765 
CitHzoONz 2137; 4436 


C 17 H 20 O 3 N 2 2687 
C 17 H 20 O 5 N 2 5117 
C 17 H 20 O 6 IM 4 5563 
C 17 H 22 ON 2 4435 

17 IV 

Ci7H,90N2CI 5519 
C 17 H 24 O 3 N 3 CI 3 364 

17 V 

C!7Hn OioNSzNaz 175 

16 I 

CisHiz 650; 1493 
Ci8Hi 4 2703-5 
CiaHig 5555 
CibHzo 2476 
C 18 H 30 3575; 5867 
CiaH34 4 9 42 
CiaH36 4941 
CisHsb 4938 

18 II 

CjaHioOz 1496 
CiaHi204 1658 
CibHizNz 2814-6 
CibHmO 821 
CibHmOs 1503 
Ci8Hi404 3790; 5020 
18 Hi 5 N 6328 
C 18 H 15 N 3 659 
CibHisAs 580 
mbHi 5 B 1 857 
Jib Hi 5 P 6342 
JisHisSb 563 
JieHisOz 1508 

J 18 H 16 O 4 1785; 1788; 3924-5 
CibHisOt 6394-5 
/ibHibNz 6336 
CiaHnNj 2438-9 
CibHibOz 2883-4; 2886-8 
CieHisOa 1055 
ieHi804 1790; 2921 
CibHibOb 1792 
J 18 H 20 O 2 2209 
JibHzzOz 2903 
C 18 H 23 N 3 4133 
08 H 24 O 2 2900 
C 18 H 24 O 3 2902 
J 18 H 26 O 4 1746-7 
JibHzbOiz 3610; 3612 
J 18 H 28 O 4 2873 
J 18 H 30 O 2 3977 
J 1 BH 30 O 4 2084 

C 18 H 32 O 2 1279; 2871; 3976; 
5639 

C 18 H 32 O 3 5569 
IBH 32 O 4 5641 
isHazOe 3434-5 


C 18 H 32 O 7 6119 
C 18 H 32 O 16 5549 
C 18 H 34 O 2 2870; 3495; 4992 
C,8H3403 5566; 5568 
C 18 H 34 O 4 1909; 3452 
C 18 H 34 O 6 2097 
C 18 H 35 N 5638 
CiaHaeO 5633 

CiaHaeOz 1274; 2683; 3112 

5631 

C 18 H 36 O 3 3829-31 
C 18 H 36 O 4 2365-6 
C 18 H 37 I 4940 
CiaHaaO 4939 
C 18 H 39 N 6210 

18 III 

C 18 HioOg N z 3859 
CibHizONz 670 
C 18 H 12 O 4 N 2 3205 
C 18 H 14 O 2 N 4 1778 
CiaHMOgCa 116 

Ci8Hi4 08 Mg 118 

C 18 H 15 O 3 P 6343 
C 18 H 15 O 4 P 6341 
CisHisCISn 5948 
CisHtsCIzBi 858 
CisHTsClzSb 564 
CibHibOz N z 508; 5171 
CiaHirOsNa 5120 
Ci8Ht804N2 5590 
CI8H2204N4 5193 
CiaHzyOsN 1227 
CigHssOaNa 5567 
C 18 H 35 OCI 5637 
C 18 H 37 ON 5634 
CibHsbOzN 5632 

18 IV 

C 18 H 12 O 4 CI 3 P 6165 
Ci8H|304Cl2P 2046 
C 18 H 14 O 4 CIP 2713 
C 18 H 15 OS 3 P 6350 
CiaHjsOaSP 6346 
C 18 H 1 BO 6 N 2 S 3827 
CfaHieOeNzCa 3665 
C 18 H 23 O 2 N 2 CI 2910 
C 18 H 28 O 4 N 2 S 655 
C 18 H 32 O 5 N 2 S 5031 
Ci8H320ioN2Ca 5035 

18 V 

Ci8Hi403N3SNa 4056; 4996 

19 I 

9H,5 6339 
Ci 9 H ,6 802-3; 6337 
’ 19 H 40 4908 
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19 II 

Ci9Hi202 4479 
C 19 H 13 N 5147 

C 19 H 14 O 2741 
C 19 H 14 O 2 652; 5255 
Ci9Hi403 593 
C 19 H 14 O 5 2766 
Ci 9 H, 5 N 725 
C 19 H 15 CI 6333 
CigHisBr 6330 
C 19 H 16 O 6331 
C 19 H 16 O 3 3963 
C 19 H 16 N 2 729 
Ci 9H,7N 384-6; 804 
CtsHtvNs 6334-5 
C 19 H 18 O 2824 
CigHisOs 1758; 3221 
Ci9H,8N2 1733 
Ci9H,9N3 6071-3 
C 19 H 22 O 3 5004 
C 19 H 28 O 2 1657; 5711-2 
C 19 H 30 O 2 509 
C 19 H 36 O 2 4327 
CigHsaO 2682; 4261 
C 19 H 38 O 2 4381 ; 4909 

19 III 

Ci9Ht306N3 6322 
Ci9Ht307N3 6321 
C 19 H 14 O 5 S 5127 
Ci 9 Hi 502 N 212 
C 19 H 17 O 2 N 3130 
Ci9H,8N3CI 5039 
Ci9Ht90IM3 5038 
Ci9H2o04N2 568 
C 19 H 21 O 5 N 6420 
C<9H2402Br2 865 

19 IV 

Ci9Hio05SBr4 5724 
Ci9Hio05Sl4 5815 
C 19 H 10 O 13 N 4 S 5858 
C 19 H 14 ONCI 3980 
CigHjeOzNCI 213 

29 I 

C 20 HU 2574-5; 5156 
C 20 H 18 2756-7 
C 20 H 38 5293 
020 H 40 5297 

C2oH42 1017; 2868; 5294 

20 II 

C 20 H 12 O 3 3244 
C2oHi205 3250; 3720 
C2oHi40 4560-2 
C2oHu02 2336-7; 5292 
C 20 H 14 O 4 2737; 6121 ; 6553 
C2oHt405 3254 
CzoHuNa 604-5 


C 20 H 14 S 2583-4 
C 2 oHi 4 Hg 4045 
C 20 H 15 N 2576 
CzoHisNa 251; 1763 
CzoHieOz 6327; 6338 
CzoHieOa 5573 
C 20 H 16 O 4 5122 
O 20 H 16 N 2 3690-1 
C2oH, 6N4 4872 
CzoHjgO 6332 
CzoHisOz 529; 3717 
C 2 oH, 9 N 1784 
C 20 H 20 N 2 2839-40 
C 20 H 21 N 3 3962 
C 20 H 24 O 4 1555 
C 20 H 26 O 3 2209 
C 20 H 26 O 4 2088 
C 20 H 30 O 2 1 
C 20 H 30 O 6 1027 
C 20 H 32 N 2 3961 
C 20 H 36 O 2 3014 
C 20 H 38 O 2 3109 
C 20 H 40 O 5298 
C 20 H 40 O 2 574; 3153 
C 20 H 42 O 2869; 5295 

20 III 

C2oH805Br4 2875-6 
CzoHsOsIa 2896-7 
CzoHioOaClz 3252 
C2oH,o04Cl4 5744 
C2oHio04Br4 5722 
C2oHto04l4 5813 
CzoHioOjClz 1999; 2000 
CzoHioOsBrz 1838-9 
CzoHtoOsIz 2392 
CzoHioOsNaz 3251 
C 20 H 14 ON 2 619-20 
CzoHjflONz 722-3 
C 20 H 20 O 5 N 2 566 
C 20 H 20 N 3 CI 5571 
C 20 H 21 ON 3 5570 
C 20 H 22 O 4 N 2 5307 
C 20 H 33 ON 4454 
C2oH4iONa 5296 

20 IV 

ioH605Br4Na2 2876 
C2oH605l4Na2 2897 
C2oH804Br4Na2 5723 
C2oH804l4Na2 5814 
C2oHi408S2Ca 4499; 4506; 4508 
C 20 H 30 O 2 N 3 CI 1025 
IzoHjzOiNzS 3676-7 

20 V 

CzoHgOaBrzHgNaz 4041 
C2oH80ioS2Br4Na2 998 
CzoHnOioNzSaNas 3732 


21 I 

C 21 Hi 6 822; 2580-2; 4190 
C 21 H 20 51 83 
C 21 H 42 3504 
C 21 H 44 3503 

21 II 

C 21 H ,4 0 2577-9 
C 21 HieNz 3978 
C 21 HibO 2078; 2740 
C 21 HibNz 233; 3700 
C 21 HzoOe 1575 
C 21 H 20 O 9 227 
C 21 H 21 N 6084 
C 21 H 21 N 3 51 2 
C 21 H 24 O 4 2153 
C 21 H 30 O 2 6333-4 
C 21 H 30 N 2 6761 
C 21 H 32 O 2 4084 
C 21 H 32 O 11 3365 
C 21 H 36 O 2 6329-32 
C 21 HsbOb 3423 
C 21 H 40 O 3 6782 
C 21 H 42 O 4 3415-6 

21 III 

C 21 HisON 698 
C 21 Hi503N 6081 

C 21 HisONz 2585 
C 21 HigOsS 1650-1 
Czt H 20 O 4 N 2 228 
C 21 H 21 O 3 P 6354-5 
Czi H 21 04 P 6351-3 
Czi H 24 O 5 N 2 2779 
C 21 HzbONz 5760 

21 IV 

C2iHi405SBr4 5718 
CziHicOsSBrz 1832 
C 21 Hz, O 3 SP 6356-8 

22 I 

C22H,4 1777; 5299 
C22H46 2855 

22 II 

CzzH, 5 N 3 5572 
CzzHieOs 6082-3 
CzzHisCi 4999 
C22 H,b04 1548; 1789; 2841 
C 22 H 20 O 4 1549 
CzzHzzOb 5306 
C 22 H 28 O 3 5596 
C 22 H 32 O 3 507 
C 22 H 34 O 2 2932 
C22H4o02 624 
C 22 H 42 O 2 873; 1110 ; 2892 
C 22 H 42 O 3 1127-8 
C22H4204 1924; 3201 
C 22 H 44 O 2893 
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Ci 4 HztOjN] 801 26 IV 

C 24 H 25 ON 3 749 C26H4206NNa 3441 

C 24 H 28 ON 2 5836 C 26 H 45 O 7 NS 5697 


C22H4402 623; 1129-30 
C22H4404 2309 

22 III 

C22Hi60N4 6664 
C 22 H 21 O 2 N 5603 
C 22 H 23 O 4 P 2707 
C22H4o04Ns 3601 

22 IV 

C 22 H 24 O 4 N 2 S 2642 

28 I 

C23H4t6171 

28 II 

C2iHt7N 50 
C23H,80 2732 
C23H2206 1655; 6674 
C23H2207 6699 
C23H2 cN2 3964 
C23Hz 7N3 5844 
C23H320e 6645 
pt»H4402 476 
C23H4«0 2850 
C 23 H 44 O 2 488-9 

28 III 

C 23 H 23 N 2 I 2144 
C23H2502N3 5838 
C23H25N2CI (ZnCl 2 ) 3993 
C 23 H 26 ON 2 5836 

28 IV 

C23H2s03N3CI 1760 

24 

C 84 H 18 6329 
C24Hso 5747 

24 II 

Ct4Hi«07 3263 
024H2 oO^ 3420 
C24H2oN 2 2706; 5863 
C24H2oPb 3959 
C84H2o8n 5952 
0i4H2tO4 4931-2 
Ca4H2tN2 5837 
Ct4H4oOx 5238 
C 24 H 40 O 4 1479 
Ct 4 H 4 oOs 1487 
O 24 H 44 OS 3425 
C 24 H 46 OS 3964 
Ct4H4tQ2 3970 

24 III 

0i4Hi»O4p 2762 
Ci4Hi»0$N 1676 
Ca4HtfrBrAs 5869 


C 24 H 28 N 3 CI 5077 
C 24 H 29 ON 3 5076 
C 24 H 41 ON 5636 

24 IV 

C 24 H 14 O 2 N 2 S 2 3868 
C 24 H 26 O 4 N 4 S 316 

24 V 

C24H2o06N2S2Ba 2702 

26 I 

C 2 sH 2 o 5864 
C 25 H 52 5058 

25 II 

C 2 SH 21 N 3 5862 
C 25 H 22 O 3 2885 
C 2 SH 26 O 9 3226 
C25H3o04 4933 
C25H3|N3 3595 
C 25 H 50 O 2 3847 

25 III 

C 2 sM 2 oON 2 5865 
C 25 H 2 SN 2 I 5316 
C 25 H 27 N 2 I 5003 
C 25 H 30 N 3 CI 3593 
CzsHaiONs 3592 

25 IV 

C29H290N2I 2144 

26 I 

C26Ht8 2734 
C26H20 5861 
C 26 H 22 5860 
C 26 H 52 1271 
C 26 H 54 3567-8 

26 II 

C2«H2oO 731 
C26H220 692 
C 26 H 22 O 2 732; 2853 
C26H22N4 706-7 
C24H420ii 3364 
C 24 HS 0 O 4 3458 
CacHszOa 1272; 4983 
C 26 HS 4 O 1273 

26 III 

H 31 O 4 P 1907 
CMH 33 N 3 CI 2 3594 
QmH 4 jOcN 3440 


26 V 

026H44O7NSNa 5698 

27 I 

C 27 H 18 6362 
C 27 H 56 3507 

27 II 

C 27 H 26 O 7 6085 
C 27 H 36 O 4 595 
C 27 H 38 O 4 594 
C27H44O3 5602 
C27H44O4 1478 
C27H4«0 1480-2 
C27H480 2276 
C 27 H 50 O 6 3424 

27 III 

C 27 H 34 ON 2 5762 

27 IV 

C27H2805SBr2 1879 
C 27 H 34 O 4 N 2 S 5763 

28 I 

C28H58 4937 

28 II 

C28H,804 4497 
O 28 H 20 N 2 234 
C28H3o04 5941 
C 28 HJ 4 O 15 3560 
C28H440 1187; 2889; 3979 
C28H5403 4453 
C 28 H 54 O 4 2227 

28 III 

C 28 H 24 O 7 N 2 4997 
C28H330nN5 1044 

28 IV 

C2eH3i03N2CI 5766 

29 I 

C29H60 4907 

29 II 

C 29 H 48 O 2 1483 

29 III 

C 29 H 35 N 2 I 1580 

SO I 

C 30 H 40 4021 
CaoHct 6057; 4021 
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CsoH480j 4444 
C 30 H 48 O 3 849 
C 30 H 50 O 2 848; 1486 
C 30 H 58 O 4 3461 
C 30 H 62 O 4449 

30 III 

C3oH2304p 5184 
C 30 H 39 O 4 P 6120 

Sll 

C 31 Hw 3505 

31 II 

C 31 H 46 O 2 4342 
C 31 HezO 5030 
C 31 H 62 O 2 4022 
C3t H 64 O 4449 

31 III 

C3tH430N3 3191 

321 

C 32 H 66 2866 

32 II 

C 32 H 52 O 2 2867 
CjzHezOa 5026 
C32H6402 1278 

32 III 

C32H360eN4 851 
C32H3608N4 852 

32 V 

CiaHzzOeNeSzNaz 1527 

33 I 

C 33 H 68 6359 

33 II 

C 33 H 62 O 6 3422 
Cs3H6602 4448 


C 34 H 70 5868 

34 II 

C 34 H 50 O 2 1484-5 
C 34 H 66 O 4 3464 

34 IV 

C34H3305N4Fe 3499 

34 V 

C34H2606N6S2Na2 733 
C34Hz60i4N6S4Na4 3228 
C34H3z04N4ClFe 3501 

35 I 

C 35 H 72 5080 

35 II 

C 3 SH 28 O 2 647-8 
C 3 SH 40 O 12 3239 
C 35 H 52 O 4 4343 
C 35 H 70 O 5640 

3$ I 

CmHta 3613 

3011 

C 36 H 70 O 3 5635 

36 III 

C 36 H 27 O 4 P 6360 
C 38 H 43 O 4 P 1146 

36 IV 

C36H6208N4S 1890 

37 V 

‘37H2709N3S3Na2 6345 


38 II 

C 38 H 30 O 2 6340 
C 38 H 74 O 4 3467 

38 III 

CssHszNaCi 516 

39 II 

C39H740e 3426 

40 I 

C 40 H 56 1250-4; 3985 

40 II 

C40H50O2 5062 
C40H56O 1500 
C40H56O2 6452 

42 IV 

C 42 H 84 O 9 NP 3960 

4$ II 

C45H860« 3427 

51 II 

C 51 H 98 O 6 3431 

52 III 

C5zH540izN4 3994 

87 II 

C57Hio40e 3430 
C57Hno08 3433 

63 II 

CesMizzOe 3419 

69 IV 

C69H75N6Cl7Znz 3993 

76 IV 

C 76 H 64 O 4 NCS 6344 
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MELTING POIIVTS OF ORGANIC COMPOUNDS 

The compounds below are arranged in the order of the ascending values of the 
melting points, an arrangement intended to serve as an aid in the identification of 
organic compounds. The values given may be uncertain by one or more units in the 
last figure and consequently are not to be used as fixed points for calibration. See 
special table for Calibration of Thermometers and Thermocouples. The numbers listed 
under a temperature-interval heading refer to the compounds with corresponding 
numerical listings in the table Physical Constants of Organic Compounds. Thus, under 
the temperature interval 186° to 190° C. is listed No. 31 which is acetamino~oL~naphthol 
m. p. 187°C. 


Below -140° C. 

498; 499; 872; 1022; 1147; 1149; 1239; 1772) 
2246; 2904; 3192; 3574; 3604; 3656; 3933; 
4061; 4154; 4209; 5084; 5338; 5459; 6203; 
6435; 6439 

-130° to -139° C. 

183; 202; 500; 501; 502; 1018; 1021; 1072; 
1074; 1248; 2478; 3015; 3517; 3655; 3659; 
3660; 3661 ; 3957; 5083; 5346; 5425; 6434 

-120° to -129° C. 

5; 193; 990; 1148; 1156; 1621; 2783; 2911; 
3083; 3271; 3515; 3606; 4155; 4199; 4298; 
4957; 4958; 5083 ; 5368; 5400; 6248 

-110° to -119° C. 

81; 199; 406; 988; 1035; 1057; 1058; 1059; 
1103; 1176; 2245; 2415; 2911; 2946; 2989; 

3210; 3280; 3513; 3514; 3516; 3518; 3554; 

3556; 3607; 3657; 4154; 4161; 4917; 4946; 

4950; 5388; 5401 ; 5424; 5950; 6180; 6404 

-100° to -109° C. 

225; 415; 1019; 1036; 1040; 1095; 1096; 1148.1 ; 
1238; 1240; 1247; 1400; 1609; 1885; 1916; 

1923; 2778; 2782; 3062; 3077; 3096; 3631; 

4238; 4424; 4827; 4914; 4916; 4947; 4948; 

4949; 4956; 4984; 5086; 5087; 5372 

-90° to -99® C. 

66; 75; 208; 427; 442; 455; 871; 1031; 1089; 
1097; 1142; 1160; 1174; 1599; 1600; 1619; 

1898; 1993; 2208; 2214; 2429; 2499; 2973; 

3006; 3167; 3185; 3186; 3288; 3357; 3512; 

3578; 3603; 3606; 3973; 4087; 4100; 4105; 

4147; 4169; 4183; 4242; 4357; 4420; 4429; 

4733; 4828; 4953; 4960; 4986; 5345; 5360; 

6363; 5365; 5378; 5379; 5392; 5408; 5417; 

6418; 5458; 5960; 6348; 6400; 6405 

-80° to -89° C. 

130; 135; 146; 151; 204; 220; 459; 1041; 1049; 
1064; 1104; 1123; 1173; 1216; 1246; 1378; 

1679; 1618; 1684; 2127; 2473; 2484; 2493; 

2560; 2935; 2950; 3007; 3019; 3142; 3158; 

3166; 3279; 3285; 3558; 4088; 4164; 4170; 

4171; 4232; 4269; 4349; 4422; 4735; 4911; 

6352; 5369; 5371; 5389; 5418; 6121 

-70° to -79° C. 

37; 397; 404; 421; 432; 447; 454 ; 483; 989; 
1029; 1034; 1050; 1104; 1125; 1217; 1265; 
1379; 1622; 1636; 1825; 1886; 1914; 2051; 

2240; 2472; 2769; 3048; 3049; 3138; 3279; 

3418; 3421; 3449; 3474; 3557; 3658; 4156; 

4182; 4355; 4965; 4991; 6300; 5366; 5441; 

6455; 6155 

-00° to -09® C- 

89; 1042; 1083; 1141; 1163; 1380; 1477; 1569; 
1623; 1624; 1740; 1821; 1980; 2172; 2483; 

2485; 2502; 2569; 2773; 2784; 2965; 3009; 

3029; 3108; 3168; 3194; 3266; 3628; 3648; 

3708; 4262; 4287; 4352; 4697; 4910; 4985; 

5046 ; 5773; 6426 


-50° to -59° C. 

132; 136; 412; 724; 781 ; 886; 1039; 1051 ; 1052; 
1132; 1171; 1183; 1237; 1281; 1344; 1563; 

1595; 1620 1631; 1864; 1870; 1970; 2133; 

2184; 2242; 2407; 2471; 2486; 2792; 3269; 

3459; 3624; 4053; 4125; 4163; 4166; 4214; 

4289; 4387; 4392; 4428; 4944; 5318; 5380; 

5710; 6159; 6255; 6399; 6403; 6407; 6448 

-40° to -49° C- 

49; 319; 994; 1167; 1179; 1180; 1214; 1218; 
1301; 1324; 1467; 1606; 1613; 1638; 1663; 

1735; 2128; 2138; 2180; 2184; 2193; 2749; 

2772; 2937; 3010; 3113; 3114; 3257; 3258; 

3263; 3521; 3637; 3944; 4174; 4195; 4694; 

4980; 5146; 5317; 5357; 5483; 6254; 6255; 

6285; 6457; 6504 

jQo fQ —39° C« 

537; 796; 843; 902; 1000; 1098; 1157; 1209; 
1466; 1565; 1588; 1632; 1635; 1679; 1824; 

1857; 1865; 1883; 1973; 1994; 2053; 2109; 

2121; 2126; 2195; 2772; 2786; 2863; 2975; 

3003; 3026; 3047; 3084; 3318; 3406; 3445; 

3527; 3529; 3530; 3543; 3637; 4122; 41841 

4384; 4711; 4737; 4919; 4959; 4962; 5111; 

5466; 5646; 5739; 5786; 5923; 5997; 6122; 

6152; 6198; 6206; 6262; 6349; 6382; 6399; 

6406; 6427 

-20° to -29° C. 

68; 91 ; 211 ; 306; 470; 642; 735; 800; 916; 926; 
933; 948; 986; 999; 1014; 1028; 1053; 1075; 
1140; 1152; 1162; 1185; 1233; 1243; 1340; 

1346; 1361; 1377; 1381; 1402; 1442; 1459; 

1462; 1474; 1475; 1635; 1783; 1823; 1880; 

1905; 1910; 1953; 1981; 2106; 2176; 2195; 

2202; 2211; 2213; 2559; 2718; 2771; 2879; 

3008; 3016; 3030; 3035; 3057; 3084; 3089; 

3265; 3272; 3377; 3393; 3411; 3423; 3424; 

3462; 3519; 3544; 3683; 3846; 3879; 3958; 

3968; 4025; 4196; 4201; 4237; 4265; 4282; 

4372; 4407; 4430; 4729; 4736; 4765; 4891; 

4920; 4964; 5054; 5068; 5105; 5224; 5241; 

5351; 5375; 5429; 5828; 5895; 5993; 5995; 

6017; 6042; 6103; 6116; 6119; 6143; 6167; 

6253; 6282; 6370; 6454; 6503 

-10° to -19° C. 

55; 57; 137; 190; 230; 409; 493; 535; 544; 635; 
716; 782; 845; 915; 936; 1012; 1060; 1256; 
1310; 1314:1343: 1391 ; 1473; 1538; 1596; 1952; 
2101; 2109; 2123; 2183; 2230; 2399; 2481; 

2507; 2517; 2636; 2796; 2831; 2906; 3080; 

3090; 3109; 3163; 3170; 3223; 3272; 3444; 

3453; 3463; 3520; 3547; 3629; 3638; 3639; 

3647; 3705; 3714; 3756; 3846; 3955; 4010; 

4080; 4126; 4138; 4172; 4181; 4229; 4265; 

4266; 4304; 4311; 4403; 4788; 4844; 4961; 

4973; 5011; 5085; 5249; 5341; 5538; 5741; 

5751 j 5885; 5905; 5992; 5995; 6157; 6166; 6471 

0°to -9°C. 

65; 68; 133; 231 ; 321 ; 482; 513; 735; 753; 755; 
793; 917; 946; 953; 980; 996; 101 1 ; 1 023; 1166; 
1178; 1186; 1208; 1221 ; 1224; 1255; 1309; 1334; 
1363; 1387; 1501 ; 1591; 1748; 181 2; 1900; 1907; 
1928; 2046; 2075; 2097; 2174; 2239; 2468; 2707; 
2713; 2762; 2768; 2856; 2864; 3017; 3115; 3159; 
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MELTING POINTS OF ORGANIC COMPOUNDS 


3161 ; 3256; 3262; 3273; 3344; 3430; 3597; 3733 
3855; 3976; 4026; 4200; 4219; 4257; 4317; 4367 
4380; 4455; 4839; 4844; 4918; 5322; 5414; 5482 
5719; 5720; 5827; 6150; 6173; 6199; 6375; 6378 
6482 

r> to 10° c- 

7; 155; 531 ; 532; 534; 643; 656 ; 753; 755; 762 
807; 945; 956; 971; 972; 995; 1015; 1016; 1092 
1136:1184; 1255; 1333; 1387; 1427; 1436; 1468 
1470; 1511 ; 1543; 1601 ; 1640; 1811 ; 1837; 1858 
1928; 2083; 2097; 2174; 2206; 2210; 2237; 2389 
2393; 2396; 2428; 2450; 2468; 2501 ; 2547; 2742 
2827; 2907; 2914; 2943; 2968; 3067; 3088; 3093 
3095; 3151 ; 3196; 3199; 3217; 3218; 3233; 3296 
3301 ; 3424; 3428; 3504; 3570; 3627; 3956; 4063 
4097; 4108; 4144; 4295; 4370; 4434; 4457; 4623 
4646; 4688; 4796; 4868; 5060; 5061 ; 5107; 5179 
5568; 5582; 5643; 5748; 5752; 5897; 5910; 5974 
6243 

11° to 20° C- 

10; 36; ^sTsi ; 85; 149; 569; 678; 894; 898 
1003; 1005; 1112; 1129; 1136; 1220; 1276; 1302 
1318; 1319; 1336; 1346; 1348; 1349; 1383; 1546 
1558; 1617; 1645; 1743; 1985; 2085; 2089; 2092 
2147; 2153; 2188; 2200; 2217; 2218; 2224; 2234 
2237; 2331 ; 2428; 2533; 2554; 2825; 2907; 2909 
2914; 2915; 2939; 2953; 2956; 3023; 3088; 3107 
3214; 3336; 3381 ; 3428; 3478; 3524; 3528; 3569 
3571 ; 3572; 3940; 4096; 4241 ; 4302; 4303; 4324 
4326; 4369; 4382; 4456; 4673; 4713; 4838; 4845 
4865; 4887; 4941 ; 4992; 5027; 5042; 5061 ; 5063 
5136; 5196; 5221 ; 5283; 5348; 5433; 5439; 5463 
5513; 5525; 5581 ; 5658; 5749; 5758; 5759; 5797 
5853; 5894; 5908; 5910; 6078; 6112; 6118; 6135 
6154; 6178; 6201 ; 6246; 6349; 6371 ; 6372; 6462 
6477; 6484 Y 

- 21° to 30° C. 

61; 62; 106,^452; 471; 481; 488; 489; 507; 511 
530; 569; 724; 789; 808; 813; 823; 861; 949 
980; 1001; 1024; 1037; 1079; 1129; 1130; 1274 
1277; 1332; 1339; 1365; 1367; 1413; 1425; 1426 
1469; 1545; 1584; 1605; 1849; 1919; 1932; 1956 
1983; 1989; 2085; 2090; 2147; 2165; 2227; 2254 
2263; 2278; 2386; 2406; 2466; 2526; 2552; 2719 
2731 ; 2802; 2822 ; 2859; 2914; 2927; 2944; 3053 
3099; 3112; 3129; 3219; 3274; 3336; 3422; 3452 
3506; 3508; 3511 ; 3577; 3643; 3883; 3897; 4006 
4071 ; 4073; 4079; 4083; 4085; 4089; 4108; 4146 
4248; 4330; 4395; 4408; 4451 ; 4679; 4693; 4740 
4840; 4866; 4938; 4942; 5154; 5196; 5268; 5353 
5431 ; 5432; 5434; 5474; 5513; 5540; 5548; 5637 
5772; 5797; 5820; 5891 ; 5901 ; 5994; 6043; 6052 
6174; 6178; 6200; 6349; 6376; 6377; 6443; 6469 
6485 

31° to 40° C. 

73; 79; 212; 243; 254; 531 ; 615; 643; 653; 756 
786; 798; 818; 831; 832; 893; 927; 930; 969 
973; 1024; 1119; 1205; 1350; 1365; 1373; 1412 
1428; 1443; 1453; 1455; 1457; 1458; 1465; 1505 
1507; 1545; 1547; 1670; 1756; 1787; 1859; 1935 
2009; 2022; 2055; 2084; 2089; 2096; 2148; 2190 
2265; 2267; 2332; 2387; 2400; 2498; 2552; 2615 
2683; 2725; 2767; 2803; 2868; 2877; 2892; 2893 
2930; 2956; 3050; 3094; 3153; 3169; 3182; 3201 
3234; 3255; 3319; 3383; 3422; 3426; 3451 ; 3466 
3488; 3503; 3577; 3843; 3849; 3876; 3883; 3894 
3898; 3899; 3907; 3934; 3936; 3967; 4006; 4015 
4028; 4065; 4150; 4191 ; 4239; 4305; 4314; 4329 
4330; 4336; 4374; 4381 ; 4388; 4394; 4487; 4624 
4637; 4674; 4703; 4710; 4723; 4750; 4767; 4797 
4808; 4848; 4908; 4940; 4983; 5023; 5028; 5166 
5312; 5313; 5323; 5353; 5518; 5633; 5706; 5707 
5708; 5750; 5755; 5795; 5909; 5912; 5991 ; 6016 
6038; 6040; 6056; 6165; 6174; 6245; 6347; 6357 
6440; 6450; 6461 ; 6487; 6495; 6507 


41° to 50° C. 

10; 147; 274; 307; 329; 563; 626; 632; 636; 675 
714; 724; 761; 770; 799; 866; 883; 887; 888 
911; 914; 918; 960; 1007; 1119; 1121; 1181 
1189; 1229; 1242; 1275; 1282; 1286; 1299; 1300 
1320; 1338; 1355; 1367; 1413; 1429; 1443; 1456 
1457; 1500; 1508; 1535; 1577; 1578; 1615; 1633 
1659; 1668; 1711 ; 1789; 1790; 1791 ; 1792; 1795 
1798; 1918; 1930; 1934; 1937; 2013; 2025; 2042 
2055; 2087; 2091 ; 21 1 1 ; 2201 ; 2226; 2387; 2400 
2425; 2457; 2506; 2510; 2564; 2669; 2712; 2716 
2725; 2791 ; 2821 ; 2823; 2534; 2836; 2855; 2871 
2977; 3025; 3026; 3031 ; 3^0; 3102; 3116; 31 19 
3133; 3157; 3187; 3235; 3^1 ; 3299; 3384; 3402 
3426; 3427; 3431 ; 3488; 3565; 3596; 3598; 3698 
3704; 3753; 3754; 3901 ; 3960; 3951 ; 3952; 3954 
4024; 4090; 4279; 4301 ; 4333; 4446; 4486; 4506 
4526; 4529; 4580; 4636; 4537; 4676; 4682; 4683 
4712; 4762; 4764; 4799; 4543; 4905; 5029; 5062 
5094; 5118; 5123; 5134; 5|37; 5153; 5155; 5169 
5204; 5212; 5235; 5247; 5265; 5285; 5312; 5313 
5364; 5416; 5485; 5517; 5334; 5638; 5639; 5728 
5733; 5756; 5761 ; 5874; 5875; 5896; 5917; 5943 
5973; 5999; 6028; 6095; 6128; 6148; 6168; 6171 
6176; 6190; 6244; 6273; 6288; 6341 ; 6356; 6392 
6424; 6450; 6468; 6472; 6498; 6502; 6507 

51° to 58° C. 

88; 102; 267; 268; 410; 563; 568; 612; 613; 802 
823; 877; 878; 888; 916; 929; 1067; 1229; 1278 
1286; 1303; 1354; 1357; 1367; 1376; 1472; 1590 
1615; 1764; 1792; 1834; 1860; 1868; 1937; 1954' 
2023; 2098; 2253; 2476; 2521 ; 2527; 2539; 2549 
2659; 2665; 2668; 2685; 2698; 2717; 2736; 2870 
2921 ; 2934; 3031 ; 3291 ; 3307; 3321 ; 3347; 3408 
3410; 3431 ; 3433; 3458; 3821 ; 3864; 3892; 3893 
3908; 3939; 3951 ; 4030; 4081 ; 4090; 4140; 4175 
4261 ; 4299 ; 431 3; 4333; 4453 ; 4506 ; 451 7; 4556 
4559; 4580; 4625; 4762; 4807; 4846; 4853; 4897 
4904; 4935; 4998; 5055; 5058; 5074; 5155; 5183, 
5238; 5251 ; 5254; 5266; 5325; 5383; 5477; 5515 
5566; 5569; 5661 ; 5734; 5747; 5756; 5839; 5938 
6014; 6128; 6134; 6162; 6168; 6190; 6346; 6401 
6494 

56° to 60° C. 

11 ; 53; 61 ; 102; 247; 248; 360; 439; 536; 580 
624; 625; 632; 741; 780; 811; 817; 821; 828 
834; 928; 930; 957; 961; 1002; 1043; 1070 
1165; 1271 ; 1282; 1299; 1354; 1368; 1369; 1376 
1389; 1395; 1403; 1418; 1490; 1500; 1586; 1593 
1611 ; 1660; 1802; 1827; 1831 ; 1860; 2160; 2323 
2346; 2348 2408 2544 2669 2670; 2674 2682 
2703; 2714; 2755 2756; 2833 : 2842; 2969; 2979 
3054; 3075; 3101 ; 3125; 3407 ; 3415; 3427; 3482 
3507; 3522; 3567; 3662; 3680 : 3699; 3736; 3759 
3765; 3856; 3875; 3908; 3996 : 4014; 4087; 4261 
4272; 4283; 4285; 4313; 4379 : 4450; 4556; 4559 
4570; 4639; 4721 ; 4731 ; 4772 ; 4789; 4798; 481 1 
4841 ; 4889; 4890; 4935; 4939 ; 4998; 5050; 5079 
5129; 5181 ; 5183; 5192; 5203 ; 5216; 5251 ; 5278 
5382; 5398; 551 5; 5541 ; 5702 : 5721 ; 5790; 5824 
5939; 5954; 6011 ; 6018; 6022 1 6051 ; 6056; 6128 
6299; 6441 

61° to 6S° C. 

27; 61 ; 330; 361 ; 440; 566; 627; 663; 675; 719 
741; 743; 758 ; 780; 873; 895; 912; 968; 974 
981; 1045; 1068; 1227; 1283; 1284; 1299; 1306 
1404; 1418; 1422; 1433; 1583; 1586; 1768; 1785 
1828; 1867; 1868; 1933; 1978; 2010; 2014; 2026 
2188; 2252; 2348; 2374; 2413; 2426; 2524; 2546 
2564; 2568; 2650; 2666; 2669; 2670; 2694; 2715 
2720; 2756; 2869; 2895; 2922; 2959; 3054; 3289 
3295; 3431 ; 3433; 3438; 3461 ; 3468; 3486; 3509 
3568; 3576; 3699; 3759; 3875; 4014; 4021 ; 4070 
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4098 ; 4272 ; 4323 ; 4343 ; 4431 ; 4483 ; 4635 ; 4657 ; 
4686; 4712; 4721 ; 4724 ; 4864 ; 4907 ; 4937 ; 4943; 
6022 ; 5026 ; 5044 ; 51 75 ; 5206 ; 5229 ; 5231 ; 5258 ; 
5290 ; 6398 ; 5436 ; 6641 ; 6823 ; 6964 ; 6978 ; 6007 ; 
6011 ; 6026; 6136; 6147; 6161 ; 6163; 6270; 6272; 
6294 ; 6379 ; 641 9 ; 6468 ; 6466 ; 6497 

^ 700 e. 

14! 27; 44: 103; 281 ; 314; 367; 371 ; 667; 584; 
599; 675: 691 ; 704; 758; 767; 879; 1017; 1093; 
1274; 1291 ; 131 1 ; 1326; 1341 ; 1356; 1404; 1406; 
1437; 1497; 1634; 1683; 1672; 1687; 1725; 1766; 
1 784 ; 1 921 ; 1 965 ; 201 1 ; 2026 ; 2064 ; 2072 ; 2088 ; 
2120; 21 31 ; 21 52 ; 21 56 ; 2292 ; 2370 ; 2405 ; 2424; 
2440 ; 251 2 ; 253 1 ; 2540 ; 2600 ; 26 1 3 ; 2667 ; 2692; 
2695; 2733 ; 2735 ; 2752 ; 2758 ; 281 0 ; 2813 ; 2860; 
2866; 2669 ; 2929 ; 2972 ; 2976; 301 1 ; 31 10; 3204; 
3220 ; 341 0 ; 3433 ; 3438 ; 3495 ; 3498 ; 3505 ; 3654; 
3751 ; 3761 ; 3767 ; 3769 ; 3877 ; 3927 ; 4323 ; 4468 ; 
4488; 4510; 4527; 4576; 4654; 4705; 4768; 4873; 
4876 ; 4909 ; 6088 ; 51 02 ; 51 59 ; 51 64 ; 5478 ; 5541 ; 
5631 ; 6676; 5743 ; 5788; 5818; 5940; 6976; 6001 ; 
6026; 6029; 6067; 6130; 6149; 6161 ; 6164; 6250; 
6270; 6290; 6467; 6476 

71- to 75* C. 

44; 108; 138; 256; 281 ; 314; 369; 370; 528; 805; 
865: 879; 905; 931; 1122; 1170; 1262; 1297; 
13li; 1406; 1430; 1437; 1629; 1657; 1573; 1634; 
1 672 ; 1 781 ; 1 784 ; 1 882 ; 1 920 ; 1 936 ; 1 979 ; 2024 ; 
2093; 2120; 2216; 2223; 2292; 2414; 2436; 
2561 ; 2676 ; 2737 ; 2762 ; 2757 ; 2761 ; 2866 ; 2871 ; 
291 8 ; 2972 ; 3055 ; 31 30 ; 3204 ; 3220 ; 3306 ; 3323 ; 
3343 ; 341 9 ; 3420 ; 3433 ; 3447 ; 3464 ; 3496 ; 361 3 ; 
3825; 3943 ; 41 80; 4312; 4320; 4448 ; 4618; 4673; 
4675 ; 4678 ; 4684 ; 4705 ; 4726 ; 4739 ; 4831 ; 4869 ; 
4903; 4906; 5048.1; 5080: 5159; 6210; 5217; 
5290; 5373; 5631 ; 5632; 5635; 6647; 5819; 5868; 
6883; 6016; 6039; 6145; 6265; 6266; 6276; 6359; 
6379; 6465; 6470 

76- to 80- C. 

19; 23; 104; 171 ; 221 ; 260; 281 ; 309; 313; 574; 
623 ; 649; 688; 742; 759 ; 819; 857; 865; 879; 
885; 905; 919; 931; 1112; 1159; 1273; 1331; 
1378; 1430; 1438; 1662; 1723; 1781 ; 1801 ; 1861 ; 
1979;2107;2116;2137;2220;2273; 2382; 2404; 
2446 ; 2448 ; 261 9 ; 2676 ; 271 1 ; 2807 ; 2832 ; 31 03 ; 
31 30 ; 31 88 ; 3400 ; 3409 ; 341 4 ; 3420 ; 3467 ; 3468 ; 
3496; 3497 ; 361 3 ; 3757 ; 3760 ; 3825 ; 3831 ; 3847 ; 
3853; 4051 ; 4151 ; 4221 ; 4251 ; 4318; 4458; 4469; 
4567; 4674; 4595; 4677; 4719; 4726; 4739; 4773; 
4888 ; 5048.1; 5102; 5142; 5210; 5217; 5228; 
5286; 5356; 5373; 5764; 5798; 5829; 5868; 5871 ; 
5883; 5979; 6032; 6055; 6104; 6132; 6145; 6146; 
6177; 6226; 6263; 6276; 6326; 6342; 6353; 6428; 
6492; 6501 

81-to85-C. 

14; 19; 40; 148; 170; 171; 223 ; 281; 364 ; 366; 
385; 465; 659; 672; 718; 742: 754: 803; 824; 
885; 940; 959; 1272; 1307; 1312; 1372; 1414; 
1418; 1481; 1710; 1781; 1782; 1800; 1801; 1852; 
1 862 ; 1 876 ; 1 986 ; 2043 ; 2066 ; 2069 ; 2074 ; 2086 ; 
2382 ; 2391 ; 2404 ; 2445 ; 2453 ; 2496 ; 2673 ; 2677 ; 
2708 ; 2945 ; 3242 ; 3248 ; 3409 ; 341 5 ; 3484 ; 371 1 ; 
3727 ; 3768 ; 3830 ; 3870 ; 3874 ; 3902 ; 3970 ; 41 35 ; 
4143;4192;4221 ; 4454; 447 1 ; 451 5; 4561 ; 4568; 
4595; 4634; 4685;4739; 4836;4857; 4882; 5030; 
5053 ; 5067 ; 51 52 ; 51 80 ; 5200 ; 521 1 ; 5308 ; 6347 ; 
5484; 5543; 5675; 5738; 5872; 5881 ; 5914; 5964; 
5977; 6037; 6091 ; 6109; 6125; 6145; 6177; 6316; 
6337; 6418; 6500 


86- to 90- C. 

18; 258; 269; 271 ; 281 ; 377; 441 ; 573; 658; 754; 
784; 795; 804; 812; 881 ; 934; 963; 1025; 1111; 
1242; 1296; 1364; 1366; 1374; 1460; 1607; 1782; 
1813; 1826; 2015; 2069; 2150; 2442; 2479; 2489; 
2565; 2603; 2616; 2635; 2645; 2679; 2704; 2708; 
2763; 2945; 3070; 3105; 3211; 3221 ; 3322; 3476; 
3477; 3484; 3611 ; 3667; 3715; 3750; 3790; 3844; 
3851 ; 3889; 3926; 4022; 4049; 4074; 4092; 4115; 
4127; 421 1 ; 4212; 4220; 4252; 4273; 4449; 4470; 
4592; 4695; 4701 ; 4739; 4834; 4883; 5024; 5053; 
5059; 5170; 5176; 5209; 5230; 5279; 5284; 5347; 
5354; 5423; 5543; 5549; 5564; 5640; 5641 ; 5675; 
5696; 5702; 5731 ; 5732; 5834; 5964; 6003; 6010; 
6091 ; 6094; 6096; 6145; 6271 ; 6332; 6420; 6463 

91- to 95- C. 

2; 3; 22; 42; 281 ; 333; 366; 369; 390; 466; 476; 
494; 607; 633; 697; 750; 812; 822; 925; 934; 
947; 977; 1172; 1192; 1215; 1242; 1280; 1330; 
1352; 1486; 1510; 1544; 1604; 1721 ; 1872; 1875; 
2067 ; 2248 ; 2385 ; 2442 ; 2581 ; 2582 ; 2593 ; 2623 ; 
2632 ; 2671 ; 2678 ; 2679 ; 2838 ; 2955 ; 3043 ; 3068 ; 
3070 ; 31 83 ; 3221 ; 3303 ; 3322 ; 3470 ; 3523 ; 3550; 
361 1 ; 361 6 ; 3722 ; 3766 ; 3774 ; 3790 ; 381 4 ; 3829 ; 
3900; 3964 ; 4022 ; 4099 ; 41 31 ; 41 89 ; 421 1 ; 4284; 
4471 ; 451 0 ; 451 6 ; 451 8 ; 4569 ; 4588 ; 4597 ; 4671 ; 
4680; 4695; 4813; 4852; 6101 ; 51 1 5; 51 70; 5182; 
5248 ; 541 5 ; 5449 ; 5588 ; 5590 ; 5603 ; 561 6 ; 5636 ; 
5678; 5760; 5834; 5837; 5980; 6012; 6030; 6031 ; 
6033; 6084; 6090; 6145; 6191 ; 6234; 6237; 6337; 
6358; 6491 

96- to 100- C. 

8; 11; 24; 48; 120; 162; 228; 237; 252; 281; 
310; 318; 333; 640 ; 686; 721; 743; 820; 880; 
925; 977; 1025; 1120; 1138; 1213; 1280; 1326; 
1358;1461 ; 1486; 1516; 1580; 1604; 1762; 1794; 
1 829 ; 1 890 ; 1 927 ; 2065 ; 2309 ; 2338 ; 2366 ; 2385; 
2421 ; 2581 ; 261 7 ; 2632 ; 2693 ; 2740 ; 2820 ; 2960; 
2971 ; 31 1 1 ; 31 34 ; 31 54 ; 3202 ; 3240; 3243 ; 3276 ; 
3324; 3376 ; 341 2 ; 3470 ; 3480 ; 3523 ; 361 1 ; 3612 ; 
3616; 3722 ; 3748 ; 3772 ; 3773 ; 3775 ; 3962 ; 3998 ; 
4064 ; 4067 ; 43 1 9 ; 4436 ; 4465 ; 4489 ; 4671 ; 4597 ; 
4681 ; 4802 ; 4849 ; 4855 ; 5045 ; 5081 ; 6095 ; 51 01 ; 
51 1 5 ; 51 30 ; 6240 ; 641 5 ; 5422 ; 6555 ; 5609 ; 5677 ; 
5715; 5760; 5791 ; 5869; 5989; 6005; 6033; 6053; 
6054 ; 6089 ; 61 08 ; 61 31 ; 61 33 ; 61 45; 6226 ; 6240 ; 
6296 ; 6308 ; 631 4 ; 6446 ; 6447 

101- to 105- C. 

11; 41; 48; 54; 84,1; 156; 209; 281; 672; 661; 
686: 738; 840 ; 904; 1102; 1213; 1223; 1287: 
1288; 1409; 1506; 1580; 1713; 1733; 1955; 
2044; 2063; 2068; 2081 ; 2225; 2276; 2285; 2312; 
2340 ; 2371 ; 2487 ; 2508 ; 2523 ; 2577 ; 2649 ; 2806 
2853 ; 3206 ; 3298 ; 3303 ; 3348 ; 3351 ; 361 1 ; 361 6 ; 
3700; 3707 ; 3931 ; 3942 ; 3953 ; 3964 ; 401 7 ; 4049; 
4086;4176; 4256;4271 ;4291 ; 4386; 4414; 4452; 
4466 ; 4562 ; 4587 ; 4696 ; 4670 ; 4696 ; 4742 ; 4777 ; 
4783 ; 4850 ; 4945 ; 5007 ; 51 1 5 ; 51 31 ; 51 51 ; 5205 ; 
5256; 5309; 5310; 5358; 5512; 5584; 5594; 5836; 
5879; 5890; 5968; 5972; 5982; 6034; 6059; 6060; 
6089; 6120; 6258; 6296; 6315; 6380; 6446; 6447; 
6496 

106- to 110- C. 

26; 54; 74; 84; 142; 233; 238; 246; 259; 270; 
281; 328 ; 363; 368; 565; 591; 596 ; 628; 658; 
692; 723; 766 ; 791 ; 809; 879; 967 ; 978; 1020; 
1044; 1190; 1223; 1287; 1295; 1386; 1410; 1460; 
1656; 1666; 1713; 1733; 1874;2012;2019;2129; 
2225; 2269; 2272; 2285; 2313; 2340; 2509; 2534; 
2562; 2572; 2580; 2583; 2605; 2841 ; 2952; 2958; 
3180; 3245; 3359; 3566; 3723; 3734; 3770; 3812; 
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391 6 ; 3991 ; 4046 ; 4068 ; 41 1 3 ; 4276 ; 4306 ] 4359 
4438; 4503; 4504; 4510; 4557; 4560; 4594; 4613 
4640; 4667; 4806; 4835; 4850; 4854; 4894; 4998 
5020; 5025; 5207; 5232; 5453; 5497; 5634; 5836 
5886 ; 5921 ; 5959 ; 5983; 6046; 6258; 6296; 6297; 
6298; 6402 

Ul*’ to U5^ C. 

17; 69; 142; 215; 246; 565; 687; 698; 705; 725; 
760; 763; 790; 809; 870; 909; 944; 952; 1004; 
1020; 1168; 1187; 1396; 1483; 16S6; 1713; 1775; 
1 853 ; 1 874 ; 201 8 ; 21 29 ; 2222 ; 2228 ; 231 3 ; 2367 ; 
2375 ; 2509 ; 2627 ; 2647 ; 2675 ; 281 1 ; 2835; 2841 ; 
2978 ; 3072 ; 3082 ; 31 62 ; 3246 ; 3362 ; 3687 ; 361 1 ; 
3712; 3728 ; 3776 ; 3885 ; 401 1 ; 4094 ; 4 1 09 ; 41 37 ; 
421 3 ; 4290 ; 4307 ; 4359 ; 4603 ; 451 0 ; 4521 ; 4630 ; 
461 3 ; 461 9 ; 4698 ; 4725 ; 4795 ; 4803 ; 4899 ; 501 5 ; 
51 33 ; 51 60 ; 5232 ; 5280 ; 6292 ; 5520 ; 5542 ; 5831 ; 
5882 ; 5884 ; 5906 ; 5942 ; 5948 ; 5983 ; 6046 ; 61 1 1 ; 
6114; 6275; 6296 ; 6301 ; 6313; 6333; 6350; 6360; 
6411; 6421; 6422; 6499 

to UO** C. 

384; 518; 533; 645; 725; 771; 790; 889; 921; 
1168; 1187; 1193; 1196; 1285; 1294; 1405; 1407; 
1419; 1499; 1514; 1581 ; 1698; 1713; 1873; 2007; 
201 6 ; 2047 ; 2062 ; 2071 ; 2247 ; 2373 ; 2375 ; 2431 ; 
2461 ; 2586 ; 2602 ; 2675 ; 2878 ; 3072 ; 3246 ; 3259 ; 
3326 ; 3472 ; 3494 ; 361 0 ; 361 7 ; 3675 ; 3728 ; 3735; 
3887 ; 3949 ; 3979 ; 3992 ; 4008 ; 4055 ; 4094 ; 421 3 ; 
4334 ; 4390 ; 4503 ; 451 0 ; 4521 ; 4525 ; 4563 ; 4572 ; 
4575;4591 ;4601 ;4641 ;4658;4661 ;4668;4687; 
4699 ; 4706 ; 4734 ; 4858 ; 5004 ; 5021 ; 5099 ; 51 01 ; 
5143; 5201 ; 5280; 5305; 5385; 5542; 6549; 5553; 
5626 ; 5652 ; 5657 ; 5681 ; 571 4 ; 5730 ; 5796 ; 5833 ; 
5367 ; 5882 ; 5884; 5942 ; 5981 ; 6080; 6092; 6093; 
6097; 6218; 6233; 6275; 6291 ; 6307; 6309; 6361 ; 
6363; 6421; 6499 

to 125° c. 

272; 347; 533; 660; 674; 711; 815; 901; 921; 
1164; 1294; 1665; 1730; 1786; 1850; 2029; 2030; 
2048 ; 2071 ; 21 85; 2322; 2342; 2349; 2372; 2467; 
2550;2579;2601 ;2620;2652;2681 ;2700;2748; 
2828 ; 2845 ; 321 5 ; 3225 ; 3254 ; 3259 ; 3260 ; 3302 ; 
3339 ; 3702 ; 371 6 ; 371 8 ; 3752; 3815; 3866 ; 3945; 
4047 ; 4235 ; 4321 ; 4409 ; 4441 ; 4471 ; 4490 ; 4507 ; 
4520; 4565; 4581 ; 4593; 4603; 4658; 4676 ; 4753; 
5078 ; 5099 ; 51 44 ; 5201 ; 521 4 ; 5237 ; 5252 ; 5324 ; 
5334; 5526; 5546; 5557; 5577; 5642; 5652; 5660; 
5697; 5880; 5961 ; 6080; 6086; 6158; 6302; 6310; 
6323; 6391; 6453; 6479 

126° to 130° C. 

20; 1 11 ; 197; 249; 273; 31 1 ; 312; 365; 542; 619; 
644; 657 ; 674; 713; 750 ; 874; 943 ; 951 ; 958; 
962; 1061 ; 1164; 1169; 1435; 1665; 1709; 1714; 
1 71 7 ; 1 758 ; 2324 ; 2347 ; 2369 ; 2388 ; 241 8 ; 2449 ; 
2459 ; 251 1 ; 2558 ; 2579 ; 2587 ; 2750 ; 2894 ; 2999 ; 
3200 ; 321 5 ; 3254 ; 3473 ; 3485 ; 3575 ; 3694 ; 371 3 ; 
3717 ; 3777 ; 3795 ; 381 3 ; 3854 ; 3993 ; 3995 ; 3997 ; 
4002 ; 4227 ; 4361 ; 4409 ; 441 5 ; 4425 ; 4442 ; 4520 ; 
4581 ; 461 5 ; 4702 ; 4756 ; 4775 ; 4781 ; 4847 ; 4851 ; 
4874; 4896; 5194; 6202; 6215; 5282; 5333 ; 6376; 
5644; 5646; 6568; 5577; 5652; 5660; 5662; 6679; 
5683; 5697; 5825; 5862; 5873; 5880; 5926; 5944; 
5955; 61 13; 6137; 6228; 6256; 6292; 6328; 6416 

isrt0l35°c. 

25; 47; 50; 96; 115; 233; 257; 262; 273; 299; 
542 ; 606; 710; 717; 836; 874; 922; 924; 1061; 
1194; 1322; 1397; 1498; 1503; 1513; 1616; 1696; 
1706; 1719; 1759; 1779; 1957; 2017; 21 59; 2309; 
2310; 2347; 2417; 2460; 2474; 2578; 2633; 2651 ; 
2696; 2727; 2916; 3041 ; 3212; 3340; 3359; 3363; 
3619: 3685; 3694; 3741 ; 3749; 3854; 3867; 3993; 


3995 ; 4002 ; 401 2 ; 4093 ; 41 33 ; 4227 ; 4274 ; 4292 ; 
4415; 4446; 4623; 4628; 4615; 4700; 4727; 4833; 
4856; 5282; 5319; 5493; 5605; 5625; 5662; 5825 
5862; 6088; 6166; 6160; 6216; 6225; 6335; 6386; 
6396; 6409 

136<» to 140» C. 

59; 96; 101 ; 115; 257; 529; 592; 637; 703; 717; 
729; 874; 884; 951; 1038; 1139; 1482; 1503; 
1657; 1701; 1733; 1829; 1861; 1962; 2119; 2181, 
2310; 2339; 2345; 2352; 2|64; 2365; 2375; 2419; 
2625; 2532; 2578; 2589; 2890; 2633; 2641 ; 2721 ; 
2727; 2732; 2798; 2839; 2816; 3240; 3346; 3367; 
3369; 3370; 3457; 3500; 3801 ; 3701 ; 3738; 3842; 
3916; 3966; 4460; 4582; 4602; 4610; 4664; 4672; 
4771 ; 4856; 5173; 5220; 5860; 5370; 5384; 5486; 
5649; 5735; 5809; 5817; 5i57; 5902; 5927; 5937; 
5971 ; 6002; 6217; 6224; 6f39; 6317; 6325; 6409 

141° to l4l° C. 

58; 82; 95; 213; 264; 298i512; 564; 598; 614; 
689; 728; 775; 825; 858; 961 ; 1 139; 1321 ; 1327; 
1502; 1701 ; 1722; 1855; 1962; 1966; 2003; 2257, 
2321 ; 2345; 2360; 2409; 2422; 2458; 2557; 2628; 
2637; 2646; 2721 ; 2776; 2798; 2873; 3058; 3104; 
3162; 3231 ; 3240; 3308; 3312; 3313; 3341 ; 3350; 
3367; 3380; 3691 ; 3737; 3794; 3832; 3966; 4000; 
4048 ; 41 1 2 ; 41 1 3 ; 4234 ; 4268 ; 4270 ; 4371 ; 4460 ; 
451 3 , 4582 ; 461 1 ; 4633 ; 4643 ; 4661 ; 4664 ; 4779 ; 
4780; 4782; 4807; 4824; 4884; 5167; 5291 ; 532C, 
5384; 5550; 5561 ; 5649; 5676; 5677; 5727; 5817; 
5841 ; 5937 ; 6044 ; 6 ?.49 ; 6058 ; 6072 ; 61 26 ; 61 72 ; 
6217; 6224; 6241 ; 6334; 6336; 6339; 6388; 6493 

146° to 150° C. 

34; 97; 99; 180; 213; 227; 229; 296; 506; 561; 
699 ; 727 ; 745 ; 775 ; 835 ; 837 ; 84 1 ; 844 ; 906 ; 1 269 ; 
1287; 1432; 1441 ; 1480; 1484; 1502; 1592; 1657; 
1669; 1776; 1814; 1817; 1841 ; 1922; 1990; 2078; 
2144; 2261 ; 2318; 2325; 2344; 2470; 2475; 2660; 
2680 ; 2697 ; 2723 ; 2754 ; 2798 ; 3240 ; 3290 ; 3308 ; 
3600; 3618; 3794; 3796; 3802; 3811 ; 3814; 3917; 
3946; 3960; 3971 ; 4036; 4054; 4234; 4259; 4280; 
4460; 4467; 4598; 4620; 4626; 4663; 4669; 4689; 
4704; 4753; 4778; 4832; 4895; 4900; 4993; 5018; 
5032; 5096; 5253; 5271 ; 5272; 5481 ; 5550; 5585; 
5659 ; 581 0; 581 7 ; 6843 5863 ; 691 1 ; 5988 ; 6044 ; 
6072; 6073; 6232; 6259; 6304; 6339; 6449; 6493 

151° to 155° C. 

28; 153; 229; 367; 495; 505; 506; 561 ; 571 ; 698; 
646; 720; 722; 727; 745; 792; 835; 907; 1008; 
1188; 1236; 1269; 1287; 1441; 1464; 1480; 1616; 
1669; 1678; 1816; 1950; 1961 ; 2002; 2070; 2144; 
2280; 231 1 ; 2318; 2584; 2691 ; 2739; 2747; 2754; 
2798; 3216; 3247; 3290; 3361 ; 3440; 3673; 3729; 
3762; 3763; 3787; 3802; 3839; 3960; 4034; 4423; 
4479; 4524; 4589; 4616; 4638; 4645; 4659; 4766; 
4769; 4809; 4837; 4895; 6032; 6073; 5100; 5156; 
5244; 5355; 5386; 5476; 6632; 6565; 6586; 5695; 
571 1 ; 5838; 5844; 6870; 5892; 6045; 6107; 6229; 
6261 ; 6330; 6385; 6389; 6480 

156° to leo** c. 

46; 93; 229; 289; 292; 362; 389; 495; 505; 510; 
545; 570; 608; 629; 646; 650; 668; 677; 722; 
777; 792; 801; 923; 997; 1009; 1048: 1328; 
1371 ; 1560; 1718; 1763; 1793; 1950; 2001 ; 2070; 
2256; 2318; 2341 ; 2344; 2355; 2358; 2574; 2592; 
2624; 2653; 2709; 2798; 2843; 2844; 2889; 3290; 
3366; 3678; 3729; 3742; 3778; 3848; 3869; 3872; 
3960; 4001 ; 4063; 4267; 4277; 4322; 4423; 4440; 
4479; 4480; 4579; 4738; 4815; 4817; 4863; 4881 ; 
4902; 4934; 4936; 5031 ; 6056; 5113; 6140; 5158; 
5161 ; 6242; 6255; 5314; 5476; 5510; 5533; 5539; 
5559; 5651 ; 5688; 5695; 5700; 5877; 5970; 6238; 
6387 
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161'* to IBS'* C. 

12 ; 60 ; 107 ; 140 ; 163 ; 292 ; 324 ; 336 ; 527 ; 545 
662 ; 694 ; 702 ; 715 ; 737 ; 744 ; 751 ; 765 ; 773 
839 ; 862 ; 864 ; 993 ; 997 ; 1201 ; 1316 ; 1353 
1 51 3 ; 1 542 ; 1 574 ; 1 833 ; 1 960 ; 2079 ; 2258 ; 2270 
231 8 ; 2326 ; 2341 ; 2462 ; 2480 ; 2579 ; 261 0 ; 2738 
2746 ; 2798 ; 2880 ; 2889 ; 3059 ; 3305 ; 3328 ; 361 7 
3620 ; 3678 ; 3692 ; 3703 ; 3740 ; 3799 ; 3836 ; 3848 
3865 ; 3880 ; 3928 ; 3960 ; 41 30 ; 4250 ; 4322 ; 4480 
461 4 ; 4722 ; 4752 ; 4776 ; 4820 ; 4823 ; 4830 ; 4859 
4893 ; 4902 ; 5037 ; 51 61 ; 51 74 ; 521 8 ; 5288 ; 5480 
6516 ; 5536 ; 5574 ; 6671 ; 5700 ; 6803 ; 5835 ; 5847 
6918 ; 6071 ; 6123 ; 6138 ; 6139 ; 6140 ; 6306 ; 6331 
6338 

166** to 170'’ C. 

35 ; 76 ; 94 ; 122 ; 163 ; 185 ; 186 ; 527 ; 645 ; 547 
687 ; 620 ; 662 ; 702 ; 708 ; 736 ; 744 ; 768 ; 774 
787 ; 827 ; 854 ; 882 ; 993 ; 1202 ; 1235 ; 1423 
1 642 ; 1 570 ; 1 726 ; 1 727 ; 1 877 ; 1 969 ; 2004 ; 2209 
2270 ; 2271 ; 231 4 ; 231 8 ; 2430 ; 2432 ; 2462 ; 2463 
2464 ; 2639 ; 2640 ; 2741 ; 2746 ; 2798 ; 2867 ; 301 3 
3229 ; 3230 ; 3236 ; 3328 ; 3329 ; 3342 ; 3349 ; 3562 
3690 ; 3609 ; 361 7 ; 3739 ; 3797 ; 3833 ; 3928 ; 3960 
4004 ; 4250 ; 4308 ; 4439 ; 4502 ; 4752 ; 4759 ; 4859 
4880 ; 6098 ; 61 04 ; 51 1 0 ; 51 1 3 ; 5239 ; 5303 ; 5560 
5697 ; 5598 ; 6601 ; 5645 ; 5663 ; 6671 ; 5691 ; 5847 
5888 ; 61 02 ; 61 23 ; 61 69 ; 6242 ; 6257 ; 6264 ; 6321 
6329; 6390; 6488; 6490 

ITl'* to 175** C. 

66 ; 70 ; 100 ; 110 ; 121 ; 251 ; 265 ; 291 ; 293 ; 297 ; 
323 ; 346 ; 687 ; 609 ; 695 ; 764 ; 785 ; 1199 ; 1230 ; 
1290 ; 1293 ; 1479 ; 1504 ; 1513 ; 1569 ; 1626 ; 1655 ; 
1 658 ; 1 681 : 1 707 ; 1 81 5 ; 1 835 ; 1 847 ; 2209 ; 2350 ; 
2420 ; 2430 ; 2432 ; 2439 ; 2576 ; 2604 ; 2640 ; 2662 ; 
271 0 ; 2779 ; 281 4 ; 2824 ; 2900 ; 3230 ; 36 74 ; 3739 ; 
3797 ; 3837 ; 3850 ; 3895 ; 3960 ; 3985 ; 41 36 ; 41 97 ; 
4275 ; 4373 ; 441 0 ; 4436 ; 4439 ; 4650 ; 487 1 ; 4875 ; 
6071 ; 6091 ; 5103 ; 5104 ; 5112 ; 5113 ; 5171 ; 5172 ; 
6236 ; 6332 ; 5536 ; 6697 ; 5601 ; 5602 ; 561 0 ; 5644 ; 
5645 ; 5663 ; 5693 ; 5701 ; 5852 ; 61 02 ; 621 1 ; 6230 ; 
6329 ; 6390 ; 6425 ; 6451 ; 6488 ; 6490 

176<*tol80'* C. 

16 ; 121 ; 134 ; 166 ; 291 ; 294 ; 603 ; 648 ; 695 ; 731 ; 
749 ; 841 ; 978 ; 1191 ; 1254 ; 1290 ; 1298 ; 1323 ; 
1385 ;! 392 ; 1 523 ; 1 626 ; 1 729 ; 1 760 ; 2073 ; 2281 ; 
2296 ; 2350 ; 2353 ; 2420 ; 2607 ; 2608 ; 2686 ; 2745 ; 
281 4 ; 281 6 ; 2837 ; 2846 ; 3203 ; 3275 ; 3305 ; 3358 ; 
3479 ; 3595 ; 3674 ; 3827 ; 3834 ; 3835 ; 3841 ; 3850 ; 
3856 ; 3920 ; 3960 ; 4033 ; 4091 ; 41 1 0 ; 41 29 ; 41 36 ; 
4190 ; 4197 ; 4376 ; *^ 44 ; 4475 ; 4632 ; 4642 ; 4757 ; 
6001 ; 6332 ; 5336 ; 5390 ; 5470 ; 5663 ; 571 6 ; 5920 ; 
6984 ; 6050 ; 61 02 ; 61 70 ; 61 79 ; 6227 ; 631 2 ; 6423 

181*^ to IBS'* C. 

1 ; 21 ; 124 ; 125 ; 143 ; 240 ; 261 ; 290 ; 349 ; 509 ; 
648 ; 603 ; 631 ; 731 ; 732 ; 746 ; 850 ; 932 ; 941 ; 
1 253 ; 1 528 ; 1576 ;! 676 ; 1 742 ; 1 842 ; 1 964 ; 2573 ; 
2629 ; 2666 ; 2729 ; 2743 ; 2766 ; 2840 ; 3239 ; 3244 ; 
3261 ; 3358 ; 3502 ; 3835 ; 3673 ; 3920 ; 3960 ; 4069 ; 
4110 ; 4376 ; 4406 ; 4473 ; 4481 ; 4607 ; 4628 ; 4732 ; 
4741 ; 4760 ; 481 8 ; 6072 ; 61 38 ; 51 47 ; 51 67 ; 6331 ; 
6578 ; 6663 ; 6865 ; 591 9 ; 6920 ; 6050 ; 6235 ; 6320 ; 
6324 ; 6340; 6423 

IBS'* to 190** C. 

29; 31 : 63; 124; 126; 240 ; 266; 349; 621 ; 548; 
603; 604; 683; 732; 899; 941 ; 964; 1198; 1252; 
1289; 1636; 1676; 1700; 1720; 1845; 1942;2357; 
2413; 2575; 2588; 2612; 2760; 2882; 2910; 3330; 
3358; 3375; 3378; 3602 ; 3564; 3608; 3664; 3710; 
3782; 3786; 3881 ; 3960; 4038; 4286; 4293 ; 4406; 
4573; 4760; 4818; 4872; 5006; 5057; 5090; 5108; 
5307; 6497; 5570; 5587; 5626; 5653; 5663; 5666; 


6812 ; 5842 ; 5848 ; 6047 ; 6048 ; 6098 ; 61 1 0 ; 61 37 ; 
6289 ; 6305 ; 631 1 ; 6340 ; 6452 

to 195° C. 

30 ; 63 ; 141 ; 179 ; 217 ; 228 ; 278 ; 388 ; 521 ; 586 ; 
695 ; 603 ; 638 ; 752 ; 849 ; 851 ; 859 ; 1196 ; 1384 ; 
1485 ; 1 495 ; 1 532 ; 1 700 ; 1 797 ; 1 847 ; 2020 ; 2021 ; 
2082 ; 2 1 24 ; 2301 ; 23 1 6 ; 2335 ; 2363 ; 2503 ; 2528 ; 
2598 ; 2634 ; 2643 ; 2655 ; 2744 ; 281 5 ; 291 7 ; 3249 ; 
3378 ; 3583 ; 371 0 ; 3724 ; 3782 ; 3788 ; 3823 ; 3960 ; 
3989 ; 4249 ; 4297 ; 4485 ; 4577 ; 481 8 ; 4826 ; 4892 ; 
5005 ; 51 99 ; 5274 ; 5307 ; 5490 ; 5495 ; 5622 ; 5583 ; 
5664 ; 5668 ; 5685 ; 5692 ; 5830 ; 5842 ; 5851 ; 5854 ; 
6048 ; 6321 ; 6368 ; 6395 ; 6452 

196° to 200° C. 

71 ; 1 60 ; 228 ; 276 ; 357 ; 388 ; 620 ; 562 ; 603 ; 638 ; 
734 ; 1182 ; 1196 ; 1370 ; 1582 ; 1702 ; 1830 ; 1948 ; 
2299 ; 231 6 ; 231 7 ; 231 9 ; 2327 ; 2335 ; 2528 ; 2621 ; 
2634 ; 2657 ; 2917 ; 2982 ; 31 26 ; 3226 ; 3371 ; 3490 ; 
3588 ; 3677 ; 3696 ; 3747 ; 3820 ; 3861 ; 3904 ; 39 1 9 ; 
3960 ; 4249 ; 4278 ; 4644 ; 4651 ; 4708 ; 4933 ; 5069 ; 
5070 ; 5243 ; 5307 ; 5572 ; 5608 ; 561 4 ; 5687 ; 5699 ; 
5736 ; 5842 ; 5851 ; 5899 ; 5907 ; 6395 

201° to 205° C. 

33 ; 71 ; 279 ; 280 ; 284 ; 336 ; 388 ; 546 ; 577 ; 603 ; 
605 ; 610 ; 706 ; 900 ; 1197 ; 1492 ; 1509 ; 1521 ; 
1 944 ; 1 963 ; 2299 ; 231 5 ; 2335 ; 2402 ; 2453 ; 2609 ; 
2611 ; 2865 ; 3253 ; 3373 ; 3499 ; 3676 ; 3686 ; 3730 ; 
3745 ; 3747 ; 3789 ; 3803 ; 3821 ; 391 1 ; 391 9 ; 3923 ; 
3947 ; 4243 ; 4484 ; 4604 ; 461 2 ; 4644 ; 4662 ; 4708 ; 
5039 ; 51 93 ; 5243 ; 5273 ; 5307 ; 6571 ; 5604 ; 5608 ; 
5670 ; 5686 ; 5690 ; 5713 ; 6736 ; 5767 ; 5866 ; 5858 ; 
6907 ; 6127 ; 6141 ; 6394 

200° to 210° C. 

90 ; 1 57 ; 31 7 ; 327 ; 388 ; 508 ; 641 ; 549 ; 630 ; 651 ; 
701 ; 706 ; 860 ; 1308 ; 1317 ; 1492 ; 1517 ; 1521 ; 
1 531 ; 1 533 ; 1 703 ; 1 805 ; 1 940 ; 1 941 ; 1 948 ; 2080 ; 
2295 ; 2328 ; 2334 ; 2335 ; 2447 ; 2556 ; 2663 ; 2887 ; 
3780 ; 3826 ; 3838 ; 3840 ; 3925 ; 41 28 ; 4438 ; 4608 ; 
4649 ; 4660 ; 4877 ; 501 3 ; 5075 ; 5097 ; 5307 ; 5487 ; 
551 1 ; 5690 ; 571 7 ; 5860 ; 6054 ; 6081 ; 6082 ; 621 9 ; 
6220 ; 6295 ; 6319; 641 7 

2U° to 215° C. 

157 ; 388 ; 549 ; 694 ; 611 ; 630 ; 666 ; 681 ; 706 ; 
778 ; 1315 ; 1394 ; 1517 ; 1521 ; 1548 ; 1686 ; 1948 ; 
1 987 ; 2279 ; 2282 ; 2335 ; 2401 ; 2522 ; 2626 ; 2661 ; 
2663 ; 2705 ; 2981 ; 3238 ; 3373 ; 3476 ; 3492 ; 3584 ; 
3746 ; 3784 ; 381 9 ; 3935 ; 4438 ; 4590 ; 4649 ; 4774 ; 
4816 ; 4825 ; 501 6 ; 5075 ; 5307 ; 5487 ; 5600 ; 5802 ; 
5860 ; 6082 ; 621 9 ; 6260 ; 6295 ; 6322 ; 6366 

216° to 220° C. 

119 ; 123 ; 275 ; 351 ; 375 ; 393 ; 538 ; 549 ; 647 ; 
681 ; 684 ; 1521 ; 1541 ; 1549 ; 1585 ; 1819 ; 1951 ; 
2337 ; 2356 ; 2497 ; 2522 ; 2625 ; 2638 ; 2663 ; 2690 ; 
2848 ; 2981 ; 3309 ; 3476 ; 3584 ; 3592 ; 3679 ; 3684 ; 
3746 ; 3783 ; 4360 ; 4578 ; 4590 ; 4825 ; 51 62 ; 51 95 ; 
5234 ; 5281 ; 5307 ; 5321 ; 5335 ; 5473 ; 5487 ; 5504 ; 
5562 ; 5712 ; 5802 ; 5813 ; 5846 ; 5849 ; 5893 ; 5996 ; 
6082 ; 6219 ; 6221 ; 6231 ; 6260 ; 6295 ; 6303 

221° to 225° C. 

232 ; 263 ; 358 ; 576 ; 681 ; 707 ; 1200 ; 1521 ; 1778 ; 
1803 ; 2294 ; 2542 ; 2545 ; 2618 ; 2625 ; 2687 ; 2885 ; 
2887 ; 2900 ; 3237 ; 3372 ; 3672 ; 3679 ; 3684 ; 3697 ; 
3822 ; 3852 ; 3988 ; 4005 ; 4035 ; 41 1 2 ; 41 79 ; 481 2 ; 
4819 ; 5017 ; 5051 ; 5289 ; 5335 ; 5487 ; 5492 ; 5579 ; 
5712 ; 5813 ; 5846 ; 5861 ; 6889 ; 5893 ; 5933 ; 6061 ; 
6106 ; 6208 ; 6231 ; 6236 ; 6369 ; 6445 
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226° to 230° C. 

152; 348; 576 ; 588; 671; 681; 707; 847; 853 
1250; 1521 ; 1704; 1731 ; 1840; 2110; 2305; 2394 
2542; 2543; 2545; 2618; 2687; 2688; 2765; 3237 
3489; 3559; 3563; 3720; 3817; 3852; 3959; 4005 
4106; 4627; 4629; 4754; 4755; 4758; 4812; 4878 
5051 ; 5306; 5327; 5492; 5500; 5508; 5579; 5612 
5889; 5893; 5932; 5933; 5952; 5998; 6083, 6106 
6231 ; 6267; 6369 

231° to 235° C. 

32; 167; 181 ; 374; 515; 576; 588; 681 ; 700; 707; 
853; 1250; 1496; 1506; 1608; 1704; 1804; 1810; 
1818; 2305; 2383; 2394; 2622; 3205; 3437; 3563; 
3720 ; 3726 ; 3779 ; 381 7 ; 38 1 8 ; 3824 ; 3852 ; 3990 ; 
4035 ; 4039 ; 4368 ; 441 1 ; 4648 ; 4754 ; 4999 ; 5052 ; 
51 09 ; 51 22 ; 51 50 ; 5274 ; 5330 ; 5488 ; 5528 ; 5645 ; 
5742; 5821 ; 5826; 5887; 5947; 6083; 6087; 6099; 
6223; 631 8 

236° to 240° C. 

32; 98; 181 ; 643; 575; 600; 618; 671 ; 680; 681 ; 
700; 1250; 1496; 1704; 1708; 1804; 2320; 2333; 
2437 ; 2441 ; 2490; 2599 ; 2759 ; 3227 ; 3437 ; 3443; 
3668; 3779; 3800; 3824; 3852; 3922; 3924; 3990; 
4050; 4260; 4609; 4666; 4860; 5122; 5197; 5287; 
5329 ; 5499 ; 5528 ; 5545 ; 5672 ; 5742 ; 6239 

241° to 245° C. 

98; 129; 168; 234; 539; 618; 621; 680; 1231; 
1 329 ; 1 675 , 1 697 ; 1 809 ; 1 832 ; 1 881 ; 2333 ; 2437; 
2455 ; 2490 ; 2706 ; 2764 ; 3668 ; 3670 ; 3800 ; 3804 ; 
3965; 4045; 4142; 4391 ; 4459; 4599; 4666; 4707; 
5036; 5197; 5507; 5529; 5545; 5623; 5656; 5696; 
6000 

246° to 250° C. 

6; 126; 165; 173; 234; 616; 621 ; 670; 680; 747; 
875 ; 1 489 ; 1 780 ; 1 881 ; 2077 ; 2262 ; 2333 ; 2437 ; 
2490; 2734; 2764; 3309 ; 3325; 3498; 3560; 3668; 
3671 ; 3980 ; 401 9 ; 4 1 01 ; 41 1 7 ; 4743 ; 4761 ; 4879 ; 
5010; 5337 ; 549 1 ; 5498 ; 5506 ; 5529 ; 561 1 ; 561 3 ; 
5934; 6181 

251° to 260° C. 

127; 244; 335; 356; 539; 589; 641; 848; 908; 
1261; 1493; 1522; 1540; 1602; 1603; 1627; 1628; 
1705; 1780; 1 878; 1943; 2077; 2333; 2351 ; 2362; 
2437 ; 2454; 2691 ; 2847 ; 2874 ; 2884 ; 2886 ; 2888; 
2903; 3252; 3254 ; 3325 ; 3374; 3560; 3671 ; 3689; 
3781 ; 3791 ; 3888 ; 401 9 ; 4037 ; 4101 ; 41 1 7 ; 4405; 
4497 ; 4498 ; 4652 ; 4794 ; 4821 ; 4932 ; 5264 ; 5337 ; 
5601 ; 5531 ; 5589 ; 5665 ; 5667 ; 5678 ; 5745; 581 1 ; 
5856 ; 5876 ; 5934 ; 5941 ; 61 82 ; 621 3 ; 6364 

261° to 270° C. 

174; 288; 355; 376; 589; 682; 1478; 1690; 1692; 
1 777 ; 1 808 ; 1 939 ; 1 946 ; 21 22 ; 2293 ; 2298 ; 2343 ; 
2362; 2437; 2451 ; 2452; 2594; 2597 ; 2654; 2849 ; 


2851 ; 2891 ; 2898; 2903; 3315; 3442; 3785; 3808; 
3809; 3816; 3882; 3888; 4141 ; 4412; 4544; 4605; 
4606; 4770; 4822; 5066; 5121 ; 5494; 5509; 5514; 
5531; 5724; 6209; 6327 

271° to 200° C. 

109; 174; 286; 287; 355; 359; 376; 525; 540: 
582; 589; 590 ; 748; 1494; 2300; 2343; 2361: 
2395 ; 26 1 4 ; 2883 ; 2888 ; 2898 ; 2902 ; 3439 ; 3442 
3591 ; 3690 ; 3828 ; 3978 ; 441 2 ; 4474 ; 4478 ; 4606 ; 
5148; 5149; 5316; 5489; 5^7; 5673; 5722; 5724; 
6725; 5801 ; 5866; 6249; 6398 

281° to 291° C. 

109; 164; 277; 352; 355; 359; 519; 525; 640: 
550; 552; 589; 667; 1555; 1807; 1839; 1947; 
2297; 2302 ; 2491 ; 2664 ; 2883; 2890; 2902; 2932 ; 
3314; 3669; 3801 ; 3806 ; 3987; 4062; 4600; 4709; 
51 49 ; 51 63 ; 51 98 ; 5530 ; 5503 ; 5722 ; 6746 ; 5806 ; 
5859; 5864; 5866; 6365; 6397; 6398 

291° to 300° C. 

139; 158; 159; 282; 285; 854 ; 359 ; 387; 391; 
525; 551 ; 690; 772; 846; 979; 1539; 1838; 1967; 
2336 ; 2384; 2585; 2664; 2724; 2854; 2890; 2966; 
3250; 3586; 4443; 5049; 5475; 5726; 6367; 6397; 

301° to 310° C. 

139; 176; 241; 245; 283; 350; 354; 394; 593; 
669; 709; 730; 1677; 1694; 1820; 1838; 2644; 
2817; 2854; 3586; 3725; 3792; 3805; 41 18; 4931 ; 
5556; 5573; 5744; 6212 

311° to 320° C. 

392; 395; 617; 669; 709; 1691; 1693; 1694; 
2596; 2854; 3561 ; 41 18; 6496; 5669; 5680; 5807; 
5816; 6367 

321° to 330° C. 

602; 1671 ; 1693; 1695; 2306; 2722; 2854; 4413; 
5502; 5816; 6205 

331° to 340° C, 

601 ; 602; 1629; 1671 ; 1^95; 2303; 2304; 2595; 
2854; 3589; 3807; 6383 

341° to 360° C. 

145; 601; 779; 2689; 2854; 3589; 4335; 5276; 
5956 

361° to 380° C. 

685; 1594; 4417; 4418; 4562; 5299; 6800; 5805* 
6214; 6215; 6362 

Above 380° C. 

676 3857; 5009; 5277; 5822; 6384 



PHYSICAL CONSTANTS OF 

See also special tables on FOODS, FATS AND OILS, ALKALOIDS, GLUCO- 
SIDES, RfelNS, NOMENCLATURE. ORGANIC RADICALS, COMMON 
OR TRADE NAMES OF CHEMICALS, and DYESTUFF INTERMEDIATES. 

Names of the compounds in the table below are arranged alphabetically. The 
names were selected in such a manner as to bring isomers and closely related com- 
pounds in close sequence to enable a convenient means of compcurison. In general, 
names with prefixes such as iso or tertiary are placed with the normal compounds; 
thus, isopropyl will be found listed under propyl. Indented words are suffixes of 
the word in bold face type immediately preceding; thus, compound No. 8 is 
acetaldehyde ammonia. No compound is listed more than once in the table and 
each compound is given a number. 

Synoiwms are listed in two ways. In the column headed “Synonym” will be found 
a different name for the same compound. At the bottom of each page is an al- 
phabetical listing for compounds which are to be found in the main body of the 
table but under a different name; the number following the name refers to the 
numerical place of this compound in the table; thus, acetaldazine 9 indicates that 
this compound is the 9th compound in the table where it will be found listed under 
the name acetaldehyde azine. Alkaloids which are listed in another table are in- 
dicated by alkd.; thus, quinine, cf. alkd., means that this compound does not ap- 
pear in the table below but will be found in a special table of alkaloids. Similarly, 
glucosides are indicated by glcde.; thus, ahsinthin, cf. ghde. indicates that the com- 
pound is listed in the table of glucosides. 

Formulas are presented in a semi-structural form. To indicate the position of 
substituents on aromatic rings, position numbers are given in the same sequence 
as they appear in the formula; thus, in the formula “H 0 *C 6 H 3 (CH 0 )-C 02 H 
(2;5,1)”, the COjH group is at position 1, the CHO at 5 and the OH at 2. 

Beil. Ref. In the column so headed will be found the reference to the volume and 
page numbers of the 4th edition of Beilstein: Handhuch der Organischen Chemie 
(published by Springer, Berlin). Where the Roman numeral, which indicates the 
volume number, is preceded by an asterisk, reference is made to the finst sup- 
plementary volumes. Thus, “*I-23”, indicates that the compound will be found 
listed in the supplement to volume 1 and on page 23. 

Formula Weights are based upon the International Atomic Weights of 1941 and 
are computed to the nearest hundredth. 

Crystalline Form and Color. In addition to the crystalline form and color, the 
solvent used in purification is often given; thus, “rhb./al.” indicates that rhombic 


Abbreviations used in the table 


a., acid 

aba., absolute 

ac., acetic acid 

Ac, acetyl (i. e. CH|CO) 

act., acetone 


alkd., an alkaloid; see alkaloids 
Am, amyl (I. e. CsHn) 
amor., amorphous 
anh., anhydrous 
anhyd., anhydride 
art., artificial 
atm., atmosphere 
aq., aqueous; water 


al., ethyl alcohol 
alk.. alkali ( 1 . e. a 
NaOH or KOH) 


Beil. Ref., reference to 4th ed. 

Beilstein 

b., blue 
bl., black 

b. p., boiling point 
brn., brown 

bz., benzene, CeHs 

c. , cold 

carb., carbonate 
chi., chloroform, CHCI 3 
col., colorless or white 
cone., concentrated 
cr., crystals or crystalline 

d. dextro-rotatory 

d., decomposes or decomposed 
delq., deliquescent 


dil., dilute 
diss., dissociates 
cil, inactive (i. e. 50% d and 
60% I) 

off., effloresces 

et., ether (CzHsOCzHs) 

Et, ethyl (CaHs) 
expi., explodes 
fl., flakes 
gly., glycerol 
gn., green 

hex., hexagonal 
hy^., hygroscopic 
i., insoluble 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1 

Abiotic acid 

sylvic acid 

C 20 H 30 O 2 


302.44 

2 

A canaph thane 

naphthylene 

ethylene 

C‘.oH,(CH 2)2 

V-S 86 

154.20 

3 

Aaafliigditliylaiia 


CtaHa 

V-62e 

152.18 


Abalyn 4084 Abietin, cf. glcde. 

Abaain B4 Abrastol 4506 
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crystals were obtained when the compound was crystallized from alcohol. Where 
no color is stated it may generally be inferred that the material is colorless. 
Specific Gravity values are given at room temperatures (15 to 20 ®C.) unless other- 
wise indicated by the small figures which follow the value; thus, in- 

dicates a specific gravity of 1.069 for the substance at 95 ®C. referred to water at 
95 ®C. Specific gravity of gases with the notation “(A)’* or “(D)” indicate the 
density of the gas referred to (A) air = 1 or (D) hydrogen = 1 respectively. See 
also special tables. 

Melting Point is recorded in a certain case as “82 d.” and in some other case as 
“d. 82”, the distinction being made in this manner to indicate that the former is 
a melting point with decomposition at 82 ®C., while in the latter decomposition 
only occurs at 82 ®C. Where a value such as “ — 2 H 2 O, 82” is given it indicates loss 
of two moles of water per formula weight of the compound at a temperature of 
82 °C. 

Boiling Point is given at atmospheric pressure (760 mm of mercuty) unless other- 
wise indicated; thus, “82^®*"“” indicates the boiling point is 82°Cf* when the pres- 
sure is 15 mm. 

Solubility is given in parts by weight (of the formula shown at tile extreme left) 
per 100 parts by weight of the solvent; the small exponent indicates the tempera- 
ture in degrees C. In the case of gases the solubility is often expressed in some 
manner as “5^®“ cc.” which indicates that at 10°C., 5 cc. of the gas are soluble in 
100 grams of the solvent. 

References. The information given in the table has been collected mainly from the 
following sources: — 

Beilstein: Handbuch der Organischen Chemie, 4th edition, Published by Springer, 
Berlin. 

The Merck Index, 5th edition, Published by Merck and Co., Inc., Rahway, N. J. 
Heilbron: Dictionary of Organic Compounds, Published by Oxford Press, New 
York. 

Tables AnnueUes Internaiionales de Constants ei Donnes Numeriques. Published 
by McGraw-Hill Book Go., New York. 

International Critical Tables, Vol. 1. Published by McGraw-Hill Book Co., New 
York. 

Seidell: Solubilities of Inorganic and Organic Compounds. Published by Van Nost- 
rand and Co., New York. 


iofi;. Ionites 

K 2 CO 3 , aqueous potassium 
carbonate 
I, lovo-rotatory 
If., leaves or leaflets 
lO., tioroin 


m, moiK puoiiiun 

Me, methyl (CHj) 

Me al., methyl alcohol 
met., metallic 
mn., monoclinic 

m. p., meltino point 

n. normal 

NaOAc, aqueous sodium acetate 
nd., needles 

o. ortho position 
or., orange 


Iq., liquid 
It., light 


p, para position 
pa., pale 
pd., powder 

K t., petroleum ether 
I, phenyl ((^Hs) 
pl. plates 
pr. prisms 
pyr** pyridine 
r., red 

rhb., rhombic 
s., soluble 
sc., scales 
sec, secondary 
silv., silvery 
si., slight or slightly 
soln., solution 
subl., sublimes 
arm, symmetrical 
syr., syrup 


Serf, tertiary 

tet., tetragonal 

tri., triclinic 

trig., trigonal 

uns, unsymmetrical 

V., very 

vl., violet 

V. 8 ., very soluble 

V. si. s., very slightly soluble 

vac., vacuo or vacuum 

wh., white 

yel., yellow 

soluble in all proportions; 

I. e., miscible 
>, greater than 
<, less than 

42± , about or near to 42 
— 3 H 20 , 100, loses 3 molecules 
of water at 100* C. 


No. 

Crystalline 
Form and 
Color 

Speoifio 

Gravity 

Melting 
Point *C. 

Boiling 
Point *C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

■n 

If. 


182 


1 . 

V. s. 



rhb./al. 

i.oe9H‘ 

95 

278-9 

i.; 

8 . h. 

8 . chi. 

■I 





25»**bz. 

3'»*ao. 



rhb. 


1 93.5-4.5 

265-76(sl.d.} 

i. 

v. s. 

V. a. 


Absinthin, cf. glcde. 
Aooelerine m3 


AoecoHne 83 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4 

Acatel 

acetal dehyde- 
diethylacetai 

CH3CH(OC2H5)2 

1-603 

118.17 

5 

Acetaldehyde 

ethanal 

CH3CHO 

1-594 

44.05 

6 

Acetalilehyde* meta- 

metaldehyde 

(C2H40)4 

1-602 

176.21 

7 

Acetaldehyde^ par- 

paraldehyde 

(C2H4O), 

XIX-385 

132.16 

8 

ammonia 


(CHrCHOHNH2)3 

XXVI-7 

183.25 

9 

azine 

acetaldazine 

CHsCHrNNrCHCHj 

1-609 

84.12 

10 

oxime 

acetaldoxime 

CHaCHrNOH 

1-608 

59.07 

11 

phenylhydrazone 


CfiHsNHN.'CHCHa 

XV-127 

134.18 

12 

semicarbazone 


CH3CH:NNHC0NH2 

III-101 

101.11 

13 

sodium bisulfite 


CHsCHONaHSO,- 

1-605 

157.13 

14 

Acetamide 

ethanamide 

CH 3 'C 0 NH 2 

11-175 

69.07 

15 

Acetamidine 


CH3C(NH)NH2 

11-185 

58.08 

16 

hydrochloride 


CH3 C(NH)NHzHC» 

11-185 

94.55 

17 

Acet-anilide 

antifebrin 

CsHsNHCOCHs 

XlI-237 

135.16 

18 

anisidide (o) 

acetyl-o-anisidine 

CH30C6H4NH- 

COCH3 

XlII-371 

165.19 

19 

anisidide (m) 

acetyl>m -anisidine 

CH 30 C 6 H 4 NH- 

COCH3 

XIII-416 

165.19 

20 

anisidide (/>) 

methacetin; p-meth- 
oxy-acetanilide 

CH30C6H4NH‘ 

COCH3 

XIII-461 

165.19 

21 

metanliic acid (Na) 


CH 3 CONHC 6 H 4 ' 

S 03 Na' 2 H 20 ( 1 , 3 ) 

XIV-691 

273.24 

22 

methyl-cr-naph- 

thylamide 


CH3CO(CH3)NCioH7 

XII- 1231 

199 24 

23 

o-phenetidide 

o-ethoxyacetanilide 

CH 3 CONH-C 6 H 4 

OCrjHs 

XIII-371 

179.21 

24 

m-phenetidide 

acetyl-m- 

phonetidine 

CH 3 CONHC 6 H 4 * 

OC2H5 

XIII.4I6 

179.21 

25 

p-phenetidide 

phenacetin 

CH 3 C 0 NH'C 6 H 4 - 

OC2H5 

XIII-461 

179.21 

26 

toluidide (o) 

7V-tolylacetamide 

CH3C6H4NHCOCH3 

XII-792 

149 19 

27 

toluidide (m) 

N-tolylacetamide 

CH3C6H4NHCOCH3 

XII-860 

149.19 

28 

toluidide (p) 

A^-tolylacetamide 

CH 3 Ct,H 4 NHCOCH 3 

XII-920 

149.19 

29 

Acetamino-ethyl- 

salicylicacid (5;2,1) 

benzacetin 

CHaCONHCeHs- 

( 0 C 2 H 5 )C 02 H 

XIV-583 

223.22 

30 

fluorene(2) 


C13H9NHCOCH3 

XII- 1331 

223.26 

31 

a-naphthol (4,1) 

naphthacetoi 

CHaCOIMHCioHeOH 

XIlI-669 

201.22 

32 

/?-naphthol (1,2) 


CHjCONHCioHcOH 

XIII-679 

201.22 

33 

phenol (o) 

o-hydroxyacetanilide 

CH3CONHC6H4OH 

XIII-370 

151.16 

34 

phenol (m) 

acotyl-ami nophenol 

CH3CONHC6H4OH 

XIII-415 

151 .16 

35 

phenol (p) 


CH3CONHC6H4OH 

XIII-460 

151.16 

36 

Acetic acid 

ethanoic acid 

CH3COOH 

11-96 

60.05 

37 

anhydride 


(CH^CO)^0 

11-166 

102.09 

36 

Aeetoacetic acid 

acetyl acetic acid 

CHaCOCHzCOzH 

III-630 

102.09 

39 

^>anil 

Et j9-aniIinocroton- 
ate 

CH 3 C(:NC 6 H 5 )CH 2 * 
CO2C2 Hs 

XII-518 

205.25 


Acetarsone 128 

Acetaidehyde-cyanohydnn 3944 Acet-bromamide 879 

Acetaldehyde-ethylene-acetal 3207 Acat-dibromamide 1794 

Acetaldol 169 Acet-dimethylamido 2416 

Acetaidoxime 10 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

Boiling; 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

4 

Iq. 

0.821-^® 


102.2 

6*5° 

00 

CB 

5 

col. Iq. 

0.783^® 

-123.5 

20.2 

00 

00 

00 

6 



246 . 2* 



2 h.; 8 . bz. 

0 5i*°- 







V. si. s. h. 

7 

col. cr. 

0.9942^® 

12.6 

1 24 . 4752min 

12130 

00 ; 00 chi. 

00 






6100° 



8 

col. cr. 


97 

100 - 10 ( 8 l.d.) 

V. 8 . 

V. s. 

si. 8 . 

9 

Iq. 

0.832170 


95-6 




10 

nd. or Iq. 

0.9653^® 

47(13) 

114-5 

s. 

GO 

00 

11 

col. nd. 


(a)98-101 

236-720™“ 


...» 

8 . pet. 




(e)s7 

133-620““ 




12 



162-3 


3170 




or al. 







13 

col. nd. 




s.; d. a. 

i. 

i. 

14 

col. cr. 

1.159 

81(69.4) 

221.2 

s. 

s. 

V. 8 l. 8. 

15 

in aq. soln. 





d. h. 



16 

nd./al. 


177 


s. 

V. s. 

i. 

17 

rhb./al. 

1 . 21 <° 

113-4 

305 

0.53«®; 

2120 °; 46600 

7250 






3 5 B 00 



18 

cr./aq. 


87-8 

303-5 

V. 8 . h. 

55.3*1° 

V. 8. ac. 

19 

cr. /cq. 


80-1 



80*1° 


20 

pl./aq. 


127 


0.215°; 

12 . 721 °; 

8 . chi.; 8 . 





giooo 

8 . act. 

dll. aik. 

21 

nd. /ao. 


184-5 



V. si. 8 * 


22 

f iM./ 

pr./aq. 


94-5 


V. si. 8 . 

8 . 

8 . 

23 

If./aq, al. 


79 

1 

>250 

i. 

8. 


24 

If. /aq. 


96-7 


si. s. 

8 . 


25 

col. mn. 


134-5 

d. 

0.72«>° 

7.4 c.; 

1.6*5°; 







40 h. 

8 . fliy. 

26 

rhb. 

1.16815® 

110 

296 

0 8615° 

8 .; s. bz. 

8 .; 8 . chi. 

27 

mn./aq. 

1 .141150 

65 5 

303 

0 4413 ° 

V. s. 

V. s. 

28 

rhb. or mn. 

1.21215° 

153 

306-7 

0.09*2° 

10.225Oabs, 

8 .; i. Iq. 

29 

col. nd./aq. 


1 89-90 


si. s. 

s. 


30 

cr. /50% ac. 


194-5 





31 

nd./al. 


187 


s. h. 

8 ; s. 

8 . NazCOj 






NH 4 OH 

32 

If./aq. al. 


235.5 

subl. si. d. 

V. s. aq. 

s; s. bz. 

8 . ; s. h. ac. 






NaOH 



33 

If./aq. al. 


203 


s. h. 

8 . 

8. KOH 

34 

nd./aq. 


148-9 


s. 

s.; si. 8 . chi. 

si. 8 .; 8 l. 8 . 








bz. 

35 

mn./al. 

1 .293*1® 

168-9 


V. s. h. 

V. 8. 

si. 8 . 

36 

col. Iq. 

1.049^® 

16.6 

118.1 

CO 

so 

00 

37 

col. iq. 

1 .081-^'^” 

-73 

140.0 

12 c.; d. h. 

a> ; d. h. 

00 

38 

col. oil 


36-7 

d. <100 

00 

CD 

8 . 

39 

oil 



d. 240 

i. 

8. 

8 . 


*In sealed tube; subl. 112<6; partly depolymerized. 

Acet-metbylamide 4085 Acetic ester 2935 

Aoet-oxime 61 Acetic ether 2935 

Acet«phenetidide 23*5 Acetin 3362 

Acetamino-, cf. also acetylamino. Aoeto-acetic ester 2937 
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No. 

Name 

Synonym 

Formula 

Bea. 

Ref. 

Formula 

Weight 


Acatoacatic 





40 

anilide 

acetoacetanilide 

CH3COCH2CONH- 

Xn-518 

177.20 




CeHs 



41 

2-chloroanilide 

o-chloroaceto-acet- 

CHjCOCHzCONH* 

♦xn-300 

211.65 



anilide 

C6H4Ci 



42 

2,6-dichloroanilide 


CHsCO-CHzCO-NH- 


246.09 


C^HjClz 



43 

Aaatoin 

methylacetyl carbinol 

CHaCHOHCOCHs 

1-827 

88.10 

44 

Acato-oh iorogl ucose 

tetraacetyl-oc-gluco- 

CICH(CH02CCH3)3- 


366.76 



syl chloride 

1 






CH-CCHzOzCCHjIO 

1 



45 

dichlorohydrin 

dichloropropyl 

CHaCOiCHzCHCI* 

n-129 

171.03 



acetate 

CHzCI 



46 

naphthalide (a) 

acetyl naphthyiamine 

C 10 H 7 NHCOCH 3 

XII-1230 

185.22 

47 

naphthalida (fi) 


CioHtNHCOCHj 

XII-1284 

185.22 

48 

naphthol (1,2) 

hydroxy-aceto- 

HOCioHsCOCH* 

VIII-149 

186.20 



naphthone 




49 

nitrile 

methy* cyanide 

CHjCN 

n-183 

41.05 

50 

phenina 


CzsHitN 


307.37 

51 

phenone 

methyl-phenyl 

CHaCOCsHs 

Vn-271 

120.14 



ketone 




52 

phenone acetone 

phenacyl acetone 

C6HsCOC2H4* 

VII-687 

176.21 




COCH, 



53 

phenone oxime 


C6H5(CH3)C:N0H 

VII-278 

135.16 

64 

phenone phenyl- 


C 6 HsNHN:C(CH 3 )- 

XV-139 

210.27 


hydrazona 


CeHs 



55 

Aaatol 

acetyl carbinol 

CHsCOCHzOH 

1-821 

74.08 

56 

Aaatona 

propanone 

CH 3 CO.CH 3 

1-635 

58.08 

67 

cyanohydrin 


(CH3)3C(0H)CN 

ni-316 

85.10 

56 

diacetic acid 


C0:(C2H4C02H)2 

III-804 

174.15 

59 

dioarboxylic acid 

p-ketoglutaric acid 

C0:(CH2C02H)2 

m-789 

146.10 

60 

glucose, mono 

glucose diMe- 

(CH 3 ) 2 C:(HC 0 ) 2 - 

XXXI-153 

220.22 



ketai 

1 






(CH0H)2CH- 






(CH20H)0 

1 



61 

oxime 

acetoxime 

(CH3)2C:N0H 

1-649 

73.09 

62 

phenylhydrazone 


C 6 H 5 NHN:C(CH ,)2 

XV-129 

148.20 

63 

eemicarbazone 


(CH3)2C:NNH* 

III-101 

116.14 




CON Hz 



64 

sodium bisulfite 


(CH 3 ) 2 C 0 NaHS 03 

1-649 

162.14 

65 

Acatenyl acetone 


(CH 3 C 0 CH 2)2 

1-788 

114.14 

66 

urea 

dimethyl hydantoin 

(CH 3 ) 2 : 

XXIV-289 

128.13 




CNHCONHCO 

1 1 



67 

Acataxy aeatona 

acetol acetate 

CH 3 CO 2 CH 2 COCHJ 

11-156 

116.11 

68 

Aaatyl-acatona 

diacetyl methane 

(CH 3 C 0 ) 2 CH 2 

1-777 

100.11 

69 

benzoic acid (o) 

acetophenone car- 

CH 3 COCSH 4 C 02 H 

X-690 

164.15 



boxylic acid 




70 

benzoic acid (m) 


CHSCO.CSH4C02H 

X-694 

164.15 

71 

benzoic acid (p) 


CH 3 C 0 C,H 4 C 02 H 

X-694 

164.15 

72 

benzoyl 

Ma-Ph-dIketona 

CHsCO-COCeHs 

VII-677 

148.15 


AottUHtoetanlljda 40 
Acato^anftida 18*20 
Aoato^nlaola 5132 
Aoeto-chloramida 1296 
Acoto-oyfliena 4181 . 


Aceto-meaitylane 6247 
Aoato-naphthona 4313 
Aceto-phen 115 
Aceto-phenona alcohol 754 
Acato-phanona oarboxytic acid 69-71 


Acato-propionic acid 3967 
Aoato-pyri na 566 
Aceto-8al(in) 115 
Aoato-thioamida 6882 
Aoato-vanillona 3776 
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No. 

CrystaHiiie 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

Boilina 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

40 

If. 

1.10385® 

85 


sl. 8.; 

8. 

8.; 8. h. bz. 






a. alk. 



41 

col. nd. 

1 . 190107O 

107 


1. 

8. 

I.; 1. Ig. 

42 

col. nd. 


94-5 


i. 

8l. a. 

I. 

43 

Iq. 

I.OIlH” 

15 

148 


V. a. 

al. 8.; 1. ig. 

44 

col. mn. 


70-1 (d.) 


d. h.; 

8. ; a. act. 

8.; 8. ecu 


nd./et.- 

Ig. 




i. pet. 



45 

col. Iq. 

1.16815® 


191-2^*9““ 




46 

cr./al. 


159-60 


8. h. 

42 sa 


47 

If./al. 


134 


8. h. 

8. h. 


48 

yel. nd./lg. 


103(98) 

325(81. d.) 

i.; V. 8. bz. 

V. sh 8. C. 

8. ac.; 8. 








CSz 

49 

col. Iq. 

0.783^® 

-44.9 

81.6 




50 

nd./al. 


135 





51 

cr. if. 

1.0282^° 

19.6 

202.0 

i. 


8. 

52 

yel. oil 

>1 


162i*(sl. d.) 

sl. 8. 


I. alk. 

53 

nd. /aq. 


59 

d. 


V. 8. 

V. 8. 

54 

col. nd. 


105-6 


sl. 8. 

sl. 8. C. 

8. 

55 

col. Iq. 

1.082f§‘’ 

-17 

145-6 

OD 



56 

col. Iq. 

0.791^ii® 

-94.8 

56.2 

00 



57 

col. Iq. 

0.93219® 

“19 

8223iain 

V. 8. 


V. 8.; V. 8l. 








8. pet. 

58 

rhb./aq. 


142-3 


8. h. 

8. 

sl. 8.; I. bz. 

59 

nd./et. 


138 


V. 8. 

V. 8. 

sl. 8.; I. bz. 

60 

col. mn. 


162 


8. 

8.; 8. h. 



nd./aq. 





' EtOAc 



61 

pr. 

0.97U" 

60-1 

136.3 

V. 8. 

V. 8. 

V. 8.; 8. Ig. 

62 

oil 


26.6 

leSSOiiun 

8. c. dil. a. 



63 

nd./aq. 


190-Ud.) 


8. C. 

8l. 8. C. 


64 

col. If. 




8.; d. a. 

8l. 8. 


65 

col. Iq. 

0.974^* 

ca. —6 

194754inB 

00 ; i. 








KOH 



66 

tri. pr./al. 


175 

8Ubl. 




67 

col. oil 

1.075^® 


174-5 

V. 8. 



68 

Iq. 

0.976aji® 

-23.2(-9) 

13974«8ua 

12.5 


> chi. 

69 

cr./aq. 


114-5 


8. h. 



70 

nd./aq. 


172 


8. h. 

8.;8i. 8. chi.l 

8 .; sl. 8. bz. 

71 

nd./h. aq. 


200-5(d.) 


8. h. 

sl. 8. 

8l. 8.; i. Ig. 

72 

yel. oil 

1.1 Ol-^® 


216-6 

0.3*0® 




Aoeto-xylidide 2417-22 Acetone bromoform 6102 Acetone oxalic ester 2939 

Acetoxone 73 Acetone chloride 2053 Acetonic acid 3757 

Acvtol acetate 67 Acetone chloroform 6145 Aoetonyl-acetophenone 52 

Aoetol phenyl ether 5132 Acetone chloroform acetate 6144 Acetonyl-amine 235 

Acetone azine 3932 Acetone diethyleulfone 5683 Acetonyl anisole 4126 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Boil. 

Ref. 

Formula 

'Weight 


Acetyl 





73 

benzoyl peroxide 

acetozone 

C 6 H 5 COO 2 COCH 3 

IX-179 

180.15 

74 

biuret 


CH 3 C 0 (NHC 0 ) 2 NH 2 

III-72 

145.12 

75 

bromide 

ethanoyl bromide 

CHaCOBr 

11-174 

122.96 

76 

5-bromo8alicylic 

5-bromoa8pirin 

CH 3 C 02 C 6 H 3 (Br). 

X-108 

259.06 


acid (2;5,1) 


CO 2 H 



77 

n-butylaniline 


CH3C0N(C4H9)C6H5 

XII-247 

191.26 

78 

caproyl 

octandione-2,3 

CH3(CH2)4C0C0CH3 

1-795 

142.19 

79 

caproyl oxime 

i 8 onitro 80 -n-amyl- 

C 8 HI 502 N 

1-795 

157.21 



ketone 




80 

carbazole (N) 


CH3CONC,2He 

XX-436 

209.24 

81 

chloride 

ethanoyl chloride 

CH 3 COCI 

11-173 

78.50 

82 

choline bromide 

pragmoline 

(CH3)3N(Br)(CH2)2- 

♦IV-428 

226.12 




O 2 CCH 3 



83 

choline chloride 

aoecoline 

(CH3)3N(CI)C2H4- 

IV-281 

181.66 




O 2 CCH 3 



84 

diethylbromo- 

abasin; acetylcar- 

(C2H5)2CBrCONH- 

*111-30 

279.14 


acetyl-urea (N,/V') 

bromal 

CO NH COCH 3 



84.1 

diphenylamine 

7V-diPh acetamide 

(C6H5)2NC0CH3 

XII-247 

211.25 

85 

disulfide 

diacetyl disulfide 

(CHjCOiSz 

11-232 

150.21 

86 

ethanolamine (N) 


H 0 (CH 2 ) 2 NHC 0 CH 3 


103. 12 

87 

ethyl malonate 


CHsCOCH- 

m-796 

202 20 




(C02C2H5)2 



88 

ethyloxamate 


(CH3C0)NHC202- 

11-546 

159.14 




OC 2 H 5 



89 

fluoride 

ethanoyl fluoride 

CH 3 COF 

n-172 

62.04 

90 

glycine 

aceturic acid 

CH 3 CONH.CH 2 . 

IV-354 

117.10 




CO 2 H 



91 

indole (1)(iV) 


CHsCONCgHs 

XX-309 

159.18 

92 

iodide 

ethanoyl iodide 

CH 3 COI 

11-174 

169.96 

93 

iodosalicylic acid 

4-iodoa8pirin (2;4,1) 

CH3C02C6H3(I)C02H 

*X-49 

306.07 

94 

iodoealicylicacid 

5-iodoaspirin (2;5,1) 

OHjCOzCsHaWCOzH 

*X-49 

306.07 

95 

ieatin (/V) 


CH3C0N(C0)2C6H4 

XXI-447 

189.16 

96 

malic acid 


C2H302 C2H3(C02H)2 

III-429 

176.12 

97 

o-methylamino- 


CH3C0N(CH3)C6H4- 

XIII-372 

165.19 


phonol 


OH 



98 

p-methylamino- 


CH3C0.N(CH3)C6H4- 

XIII-466 

166.19 


phenol 


OH 



99 

A-methyicholine 

mecholyl bromide 

(CH3)3N(Br)CH2- 


240.16 


bromide 


CH(CH3)02CCH3 



100 

^methylcholine 

mecholyl; mecholin 

(CH3)3N(CI)CH2- 


195.69 


chloride 


CH(CH3)02CCH3 



101 

i8-methylchoiine 

mecholyl iodide 

(CH3)3N(I)CH2* 


287.15 


iodide 


CH(CH3)02CCH3 



102 

met hy l-o-to 1 ui d i ne 

7V-Me-acet-o- 

CH3C0N(CH3)C6H4* 

XII-793 

163.21 



toluidide 

CH 3 



103 

methyl-m-toluidine 

]W- M e-acet-m- 

CH3C0N(CH3)C6H4- 

XII-861 

163.21 



toluidide 

CH 3 



104 

methyl-jp-tol uidine 

TV-Me-acet-p- 

CH3C0.N(CH3)C6H4- 

XII-922 

163.21 



toiuidide 

CH 3 



105 

nitrate 


CH 3 C 02 N 02 

11-171 

105.05 

too 

peroxide 

diacetyl peroxide 

(CH3C0)202 

11-170 

118.09 

t07 

^phenytenedf- 

amino-acetanilide 

C2H30NHC6H4NH2 

XIII-94 

150.18 


amine 

(p) 





Aoetoj^aeatophenond 5094 Acetyi-anisidtne 18-20 Acetyl-benzoin 718 

Aovturfo aoM 90 Acetyl-anieoie 4065 Acetyi-benzoylaconine, cf. aikd. 

Aaatyl, cf. also acato or aeot. Aoetyl-anthranilie acid (N) 125 Acctyl-benzylamino 780 

Ao8tyl-a€8lta aeid 38 Acetyl-araanilio acid 577 Acetyl-carbinot 55 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C, 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

73 

col. nd./lg. 


37-9 

tSOISoun 

0.0625® d. 

s. oils 

8. ; s. chi. 

74 

nd. 


107 


s. bz. 

V. s. 

8. 

75 

col. Iq. 

1.663^® 

-96.5 

7@750iiun 

d. 

d.; to bz. 

to; « chi. 

76 

cr./al. 


168 


i.; i. bz. 

16250; i. 

10250 







ecu 


77 

Iq. 



273-5^**““ 




78 

Iq. 



172-3”3min 




79 

Cf. 


39 

1391Smm 




80 

nd./aq. 


69 

>360 d. 

V. si. s. h. 

V. 8. 

V. 8.; 8. bz. 

81 

col. Iq. 

1.105^® 

-112.0 

51-2 

d. 

d.; Isz. 

to ; 00 chi. 

82 

hyg. pr./ 


143 


V. s.; d. h. 

s. 

i. 


abs. al. 







83 

hyg. col. pr. 




V. 8.; d. h. 

s. 

i. 

84 

col. cr,/aq. 


108-9 


si. s. 

8. 

8. EtOAc 

84.1 

rhb./aq. 


103 

subl. 

si. s. 

S. 

8l. 8. 

85 

cr. 


20 

d. 

i.; s. CS 2 

V. s. 

V. 8. 

86 

col. syr. 

1 122|S‘’ 

15.8 

d. 

si. s. 

s. 

8. 

87 

Iq. 

1.083^*/® 


12017inm 

s. dil. alk. 



83 


54 


d. h. 

s. 

S. 

89 

Ig or gas 

0.993^0® 

<-60 

20.8^®“*“ 

5; d. 

00 ; 00 bz. 

00 

90 

cr. /aq. 


206 


2.7»5o 

s. abs. 

i. 

91 

Iq. 

1.0710O 

i 

V 

239 

V. si. s. 

V. 8. 

V. 8.; V. 8. 








bz. 

92 

col. Iq. 

1 . 98»7® 


108 

d. 

d. 

8. 

93 

col. cr. 


156 


i. 


s. 

94 

col. cr. 


166 


i. 

s. 

s. 

95 

yel. nd./bz. 


141 

. 

si. s. c.; 

s. 

d. h. HCJ 






d. h. 

* 


96 

col. cr. pd. 


132-9 d. 

j 

s. : d. h. 


i. bz. 

97 

nd./MeOH 


150 


si. s. 

s. 

8. 

98 

8C./aq. 


240-1 


V. si. s. 

V. 8. 

8. 

99 

1 col. delq. 


146-9 


V. s. 

70 

i.; d. alk. 

cr. 







100 

col. delq. 


172-3 


V. s. 

V. s. 

i.; d. alk. 


cr./al. 







101 

col. cr. 


138-9 


V. 8. 

75 

i. 

102 

col. cr. 


55-6 

260 


8. 


103 

col. cr. 


66 



8. 


104 

If./al.-et. 


80 

283 


8. 

8. h. tg. 

105 

col. Iq. 

1.24*s® 

expl. 

2270mia 





106 

col. cr. 


30 

6321®; expl. 

si. 8. c.; d. 



107 

nd./aq. 


162 

8. h. 

V. 8. 

V. s. 


Acetyl-carbromal 84 Aoetyl*formic add 5525 Acetyl- naphthyl amine 48-7 

Acetyl-cyanide 5527 Acetyl-guaiacol 3481 Acetyl-phenetidina 23-5 

Acetyl-diethylamine 2100 Acetyl- methylurea 4091 Acetyl-phenol 5141 

Acetyl-ethylanilide 2934 Aoetyl-naphthafene 4313 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Kef. 

Formula 

Weight 


Aeatyl 





106 

m-phenylenedi- 

aminoacetanilide 

C2HiONHCeH4NH2 

XIII-45 

150.18 


amine 

(m) 




109 

m-phenylene 


C2H30NHC6H4NHr 

XIII-45 

186.64 


diamine HCI 


HCI 



110 

phenylglycine 

/V-Ph-aceturic acid 

C6H5N(C0CH3)CH2- 

XII.476 

193.20 




CO 2 H 



111 

phenyl hydrazine 

hydracetin 

CHiCONHNHCsHs 

XV-241 

150.18 

112 

piperidine 


CH 3 CONC 5 H 10 

XX-45 

127.18 

113 

pyrrol (N) 


CH 3 CONC 4 H 4 

XX-165 

109.12 

114 

resorcinol (1,3) 

euresol; eurisof 

CH 3 CO 2 C 6 H 4 OH 

VI.816 

152.14 

115 

O'Salicylic acid 

aspirin 

CH 3 CO 2 C 6 H 4 CO 2 H 

X-67 

180.15 

116 

O'Salicylic acid (Ca) 

aspirin soluble 

(C9H704)2Ca>2H20 

*X-29 

434.40 

117 

o-aalicylic acid (Li) 

litmopyrin 

C 9 H 704 Li 

X-68 

186.09 

118 

o-salicylic acid (Mg) 

magnespirin 

(C,H7O4)iM0t 

♦X-29 

382.61 

119 

o-saiicylic acid (Na) 

hydropyrin 

C!»H704Na 

X.68 

202.14 

120 

salol 

spiroform; vesipyrin 

CH3C02C6H4- 

X-79 

256.25 




C02CeH5 



121 

2-thiohydantoin 


CH3CON-CH2* 

1 

♦XXIV-293 

168.17 




CONHCS 

1 



122 

thiourea 


CH 3 CO.NHCSNH 2 

in-191 

118.16 

123 

urea 


CH 3 CONHCONH 2 

III-61 

102.09 

124 

Acetylamlno- 

azodermin (4-NH2; 

CH3C6H4N:NC«H3* 


267.32 


azotoluene 

3,2'-diMo) 

(CH3)-NH(COCH3) 



126 

benzoic acid (o) 

N-aoetyi-anthranilic 

CH3CONHC6H4- 

XIV-337 

179.17 



acid 

CO 2 H 



126 

benzoic acid (m) 


CH3CONH.C6H4- 

XIV-396 

179.17 




CO 2 H 



127 

benzoic acid (p) 

acetaminobenzoic 

CHsCONHCsHr 

XIV-432 

179.17 



acid 

CO 2 H 



128 

hydroxyphenyl- 

stovarsol ; spirocid 

CHsCONH* 


275.08 


arsonic acid 


C6H3(0H).A803H2 


1 


(3;4,1) 





129 

phenylglycine (p) 


CH3CONH-C6H4* 


193.20 



CHzCOzH 


130 

Aeetylene 

ethyne; ethine 

CH;CH 

1-228 

26.04 

131 

dibromide (1,1) 

a,a-dibromoethylene 

CH2:CBr2 

1-190 

185.87 

132 

dibromide (ct«) 

1 ,2-dibromoethene 

CHBr:CHBr 

1-190 

185.87 

133 

dibromide (tmna) 

1,2-dibromoethene 

CHBnCHBr 

1-190 

185.87 

134 

dioarboxylic acid 

butynedioic acid 

(C.C02H)2 

n-801 

114.06 

135 

dichloride (cja) 

1,2-dichloroethene 

CHChCHCI 

1-187 

96.95 

136 

dichioride (trans) 

dioform 

CHCi.'CHCI 

1-187 

96.95 

137 

diiodide (dm) 

1,2-diiodoethene 

CHIrCHI 

1-194 

279.88 

138 

diiodide (erona) 

1,2-diiodoethene 

CHIrCHI 

1-194 

279.88 

139 

urea 

glycoiurii 

CaHaCCONaHz)! 

XXVI-441 

142.12 


t aim or. + 3H*0, and + 4HiO. 

AoetyUfirepioplienone 52 Aoetyi-roaorcinol 5650 

Aootyl-p^ylanilino 5364 Aootyl-thymol 5945 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

IloilinK 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

108 

pl./bz. 


softens 

d. >87 

s.; s. act. 

8 .; si. 8. bz. 

8 .; i. Ig. 




>70 





109 

pl./al. 


280 -t 


s. ; i. bz. 

si. 8 . 

i.; 1. Ig. 

m 

If. /aq. 


190-2 


V. si. 8 . 

St ac. 

v. al. a. 

111 

pr. 


130-2 


s. h. 

8 . 

si. a. 

112 

Ic|. 

1 .0119® 


226-7 

oo 

8 . 


113 

Iq. 



181-2 

i. 


d. HCI 

114 

yei. oil 



283 d. 

L; s. alk. 



115 

col. nd./aq. 


135-6 


1370 

V. sl. 8 «. bz. 

5Z0O 

tl 6 

cr./aq. al. 




16 

1.4 

i. 

117 

wh. hyfl. 




100 

25 



pd. 







118 

wh. pd. 




8 . 

sl. 8 . 

i. 

119 

cr. /act.-et. 


218 si. d. 


V. 8 . 

V. 8 . 

sl. 8 . act. 

120 

col. cr./ 


97-8 

iggllmm 

t. 

8 . 

8 . 


abs. al. 







121 

cr./al. 


175-6 


i. 

sl. 8 . 

i. 

122 

pr./aq. 


166-7 


8 . h. 

8 . 

8 i. 8 . 

123 

nd./al. 


218 


2150. 

10 h. 





V. 8 . h. 



124 

r. nd./al. 


185-6 


i. 

8 . chi. 

8 .; 8 . oils 

125 

rhb./ac. 


184-6 


8 . h. 

8 . 

8 .; 8 . bz. 

126 

nd./al. 


248-50 

subl. 

V. si. 8 . h. 

8 . h. 

V. sl. 8 . 

127 

nd. 


256.5 d. 


si. 8 . 

8 . 


128 

wh. pd. 




8 l. 8 . 

8. alk. 


129 

col. fl. 


241-2 



sl. 8 . 

8 l. 8 . 

130 

col. gas 

Iq. 0.613-80® 

-81 . 5891mxn 

— g47tt0iiii& 

100 cci»® 

600 cci»® 

2500 CCl9® 



a. 0 . 730-850 



cf. spe- 


act.; 



(A) 0.906 



cial table 


30,000 cc 








act. 12 








atm. 

131 

col. Iq. 

2.i78a^." 


91-2754inm 

i. 

V. 8. 

V. 8. 

132 

col. Iq. 

2.285i^* 

-63 

110754mm 

i. 

V. 8 . 

V. 8. 

133 

col. Iq. 

2.267H-i* 

-6.5 

108 

i. 

V. 8 . 

V. 8. 

134 

pl./et. 


179-80 


V. 8 . 

V. 8 . 

V. 8 . 

135 

col. Iq. 

1.282^® 

-80.5 

60.3 

0.35*0® 

00 

00 

136 

col. Iq. 

1.256^® 

-60 

47.7 

0.63*0® 

oo 

00 

137 

col. Iq. 

3.063*0° 

-13.8 

188 d. 

i. 

8 . 

S. 

138 

mn. pr. 

3.303*1® 

73 

192 

i. 

8. 

8. 

139 

nd./aq. 


d. 300± 


0.11*®; 

I.; 8. OOnO. 

> 1 , h. 




1.51000 

HCi 

IMH 4 OH 


Acetyl*tolufdine 26-8 
AcetyUmino-phenoi 33-5 
Aoetylene-tetrabromide 5719 


Acetylena-tetrachloride' 5739 
Aoetylidene-o*aminophenot 2908 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

— 

Boil. 

Ref. 

Formula 

Weight 

140 

Aconic acid 


CH2C00CH:C- 

1 J 

COzH 

XVIII-395 

128.08 

141 

Aconitic acid 

equisetic acid; 
citridic acid 

C3H3(C02H)3 

11-849 

174.11 

142 

Acridine 


C 6 H 4 CHC 6 H 4 N 

1 1 

XX-459 

179.21 

143 

orange (3,6) 


NC„H7[N(CH3)2]2 

XXII-487 

265.35 

144 

red (2,7) 


CH 3 NHC 13 H 7 O: 

N(CI)CH3 


273 74 

145 

Acridone 

dihydroketo- 

acridino 

CJ6H4COC6H4NH 

1 1 

XXI-335 

195.21 

146 

Acroiein 

acrylic aldehyde 

CHzrCHCHO 

1-725 

56.06 

147 

Acrolein (meta) 

metacrolem 

(C3H40)3 

1-727 

168 19 

148 

Acrylamide 

acrylic amide 

CHzrCH CONH 2 

11-400 

71.08 

149 

Acrylic acid 

propenoic acid 

CH2:CHC02H 

11-397 

72.06 

150 

anhydride 


(CHzrCHCOzO 

11-400 

126.11 

151 

nitrile 

vinyl cyanide 

CH2:CHCN 

11-400 

53 06 

152 

Adipamide 

adipic diamide 

(•CH2CH2C0NH2)2 

11-653 

144.17 

153 

Adipic acid 

hexandioic acid 

(•CH2CH2C02H)2 

11-649 

146.14 

154 

Adipyi chloride 


(•CH2CH2C0CI)2 

II-65S 

183 04 

156 

dinitnie 

tetramethylene 

dicyanide 

(•CH 2 CH 2 CN )2 

11-653 

108 14 

156 

Adonitol 

" adonite 

H0CH2(CH0H)3- 

CH 20 H 

1-530 

152.15 

157 

Adrenaline (2) (3,4,1 ) 

2-suprarenine 

C6H3(0H)2(CH0H- 

CH 2 NHCH 3 ) 

XIII-830 

183.20 

158 

Alanine (a) (2 4) 

a-aminopropionic acid 

H2N-CH(CH3)'C02H 

IV-387 

89.09 

159 

Alanine (a) (cfl) 


H2NCH(CH3)C02H 

IV 387 

89.09 

160 

Alanine (0) 

/9-aminopropionic acid 

H2N.CH2CH2-C02H 

IV-401 

89.09 

161 

Aldehydin (2,5) 

2-Me-5-Et-pyridine 

(CH3)C5H3N(C2H5) 

XX-248 

121.18 

162 

Aldehydo-benzoic 

acid (o) 

phthalic aldehyde 

H 02 CC 6 H 4 CHO 

X-666 

150.13 

163 

benzoic acid (m) 

isophthalic aldehyde 

H 02 CC 6 H 4 CHO 

X-671 

150.13 

164 

benzoic acid (p) 

terephthalic aldehyde 

H 02 CC 6 H 4 CHO 

X-671 

150,13 

165 

o-hydroxy benzoic 
acid 

(2;5,1) 

H0-C6H3(0H0)- 

cozh 

X-953 

166.13 

166 

o-hydroxybenzoic 

acid 

(2;3,1) 

H0C6H3(CH0)* 

COzH'IHzO 

X-952 

184.14 

167 

m-hydroxybenzoic 

acid 

(3;4,1) 

H0C6H3(CH0)* 

COzH 

X-954 

166.13 

168 

p-hydroxybenzoic 

acid 

(4;3,1) formyl sal- 
icylic acid (5) 

H0*C6H3(CH0)- 

C 02 H 

X-953 

166.13 

169 

Aldol 

2-hydroxybutyralde- 

hyde 

CHjCHOH'CHr 

CHO 

1-824 

88.10 

170 

Aldol par- 

paraldol 

(C 4 He 02)2 

1-825 

176.21 

171 

Aleudrln 

a,o'-d i C 1 -isoPr- 
carbamate 

H2NC02CH(CH2' 

CI)2 

ni-29 

172.02 


Achiileic acid 141 Acid NW 4502 

Acid Cfl 4534 Acid R 4491 

Acid F 4510 Acid S 339 or 344 

Acid Q 4495-6 Acid Sa 4533 

Acid H 342 Acid a S 4533 

Acid 1 337 Acid 0 559 

Acid J 337 Acid 4534 

Acid L 4503 Acid 0y 4537 


Acid y 338 Acid amino H 4555 

Acid 6 4533 or 4553 Acid yellow D 4996 

Acid X 4544 Acid yellow S 3241 

Acid p 553 Aoidogen nitrate 6389 

Acid X 554 Acidol 847; also cf. alkd 

Acid 1 :2:4 340 Acidulin 3373 

Acid of sugar 5006-7 Acocantherin, cf. glcde. 
Acid amido Q 4637 Acoin I^cq 





ORGANIC COMPOUNDS 


140 rhb./aq. 


141 If. or nd./ 

aq. 

142 rhb./aq. al. 


50’ 2®, 88% V. si. 8. 
al. 


si. s. h. s. 


s.; 8. CSz 


143 yel. nd./aq 181 

al. 

144 bronze pd 


8.; s. dll. 8.; s. act. v. si. s. 
a. pet. 


145 yel. nd./al. 


col. cr. pd. 

col, rhb./ 
aq. 

col. nd. /aq. 

col. rhb. 

Iq. 


52.5 

St. dt88. 

|252S«um 

141-2 

77.3 

265* Oram 

125-8”““ 

295 


-HzO, 100; 
m, anh. 179 
234 


i. aq. 8. h.; i.; i. bz.; 

KOH; 8. h. ac. i. chi. 

8. h. 

HCI 

40 8. 8. 

V. Sl. 8. h. 8. 8. 

204 74 V. 8. 

“ ; <» bz. ^ ; a» chi. 00 ; CO act. 


0. 02720°; v.sl. s.; i.;i.chl. 

8. al k. 8. a. 

20.6*5«» V. Sl. 8. abs. i. 

21.7”°; 0.2,80% i.;i. act. 

3275° 0. al. 

V. s. V. sl. s. abs. I. 

1. ; s. aq. a. s. 8. ;8. H2SO4 


sl. 8. h. s. chi. s. 

0 . 0425 °; s. h.;8. alk. s.;i.chl. 

0.7’ooo 

0.0625°; 8. 8. alk. 

61000 

sl. s. h. S. 8. 


col. cr. pd. 


3320nini ; 00 a> 8 . 

d. 85 

in vac. 90- v. s. 2525°, 99% 522® 

100(diss.) ai. 

sl.s.; s.bz. 8.;s.chl. 8.;s.oil 


Aconine, cf. aikd. 
Aconitine, cf. aIkd. 
Acopyrin 566 
Acorn sugar 1608 


Acrylic amide 148 
Adamon 865 
Adenine, cf. aikd. 
Adermin 5510 


Acraconitine, cf. aikd. Adipic diamide 152 


Acrol 1724 

Acrylic aldehyde 146 


Adonite 156 
Adurol-Hauff 1386 


Adurol-Schering 944 Alant starch 3872 

Aescuiin, cf. gicde. Alantin 3872 


Aethon 3049 
Afenil 6387 
Agmatine, cf. aikd. 
Agotan 5234 

Alanine ethyl ester 2945 


Alantoiactone 3497 
Alanyi histidine 1251 
Alcohol 2946 
Aldehyde ammonia 6 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

172 

Alizarin amide (0) 
( 1 , 2 ) 


C6H4{C0)2C6H2* 

(0H)NH2 

XIV-267 

239.22 

173 

amide (a) (2,1) 


C6H4(C0)2C6H2‘ 

(0H)NH2 

XIV-275 

239.22 

174 

blue 

diOH-anthraqui- 

none>quinoline 

C6H4(C0)2C9H3N: 

(0H)2 

XXI-632 

291 . 25 

175 

blue S 


C, 7 H 904 N- 2 IMaHS 03 

XXI-633 

499.38 

176 

carboxylic acid (0) 


(HO)2C6H2(CO)2: 

C6H3-C02H 

X-1035 

284.21 

177 

3-8ulfonic acid 
(i,2;3) 


(H 0 ) 2 Ci 4 H 502 S 03 H 

XI-355 

320.26 

178 

3-8ulfonic acid 
(Na) 

alizarin S; alizarin 
carmine 

(H0)2Ci4H502* 

S 03 NaH 20 

XI-355 

360.27 

179 

Allodan 

iodoethyl allo- 
phanate 

IC 2 H 4 C 02 NHCONH 2 

**111-56 

258.03 

180 

Alkannin 


CieHieOs 

**VIII-544 

288.29 

181 

Allantoin f 

glyoxyldiureide 

C 4 H 6 O 3 N 4 

XXV-474 

158.12 

182 

Allanturicacid 

lantanuric acid 

NH 2 C 0 N:CHC 02 H 

XXV-475 

116.08 

183 

Allene 

propadiene 

CH 2 :C:CH 2 

1-248 

40.06 

184 

Alloxan 

mesoxalylurea 

HN(C0)3NH-C0- 
1 1 

4 H 20 

XXIV-500 

214.14 

185 

Alloxan 


HN(C0)3NHC0 

1 1 

XXIV-500 

142.07 

186 

Alloxan (mono- 
hydrate) 


CONHCONHCOC: 

1 1 
(0H)2 

XXIV-500 

160.09 

187 

Alloxanfcaeid 


C 4 H 405 N 2 

in-772 

160.09 

188 

Alloxantin 

uroxin 

CeH608N4*2H20 

XX VI-556 

322.19 

' 189 

Allyl acetate 


CHsCOz-CaHs 

11-136 

100.11 

190 

acetic acid 

pentenoic acid 

CH2:CHCzH4C02H 

11-425 

100.11 

191 

acetone 


CaHs-CHrCO-CHj 

1-734 

98.14 

192 

acetonitrile 


C 3 H 5 CH 2 CN 

11-426 

81.11 

193 

alcohol 

propen-1 -oi-3 

CHziCHCHzOH 

1-436 

58.08 

194 

amine 


CHzrCHCHrNHz 

IV-205 

57.09 

195 

Mo-amyl ether 


C 3 H 5 OC 5 H 11 

1-438 

128.21 

196 

aniline 


C 3 H 5 NHC 6 H 5 

xn.i70 

133.19 

197 

arsonic acid 


CHziCHCHz- 

A80(0H)2 

**IV-998 

166.00 

198 

benzoate 


CeHs'COzCsHs 

IX-114 

162.18 

199 

bromide 

3- br 0 mo-pr ope ne-1 

CHziCH-CHzBr 

1-201 

120.99 

200 

butyrate 


CH3(CH2)2C02C3H5 

11-272 

128.17 

201 

caproate (n) 


CH3(CH2)4C02C3H5 

**11-285 

156.22 

202 

chloride 

3-chloro-propene-1 

CHzrCHCHzCI 

1-198 

76.53 

203 

cinnamate 


C«H5(CH)2C02C3H5 

*IX-230 

188.22 

204 

cyanide 

vinyl-acetonitrile 

CHziCHCHrCN 

n-408 

67,09 

205 

iao-cyanide 

allyl carbylamine 

CHzrCHCHz-NC 

IV-208 

67.09 

206 

ether 

diallyl ether 

(CH 2 :CHCH 2)20 

1-438 

98.14 

207 

formate 


HCOzCHzCHiCHz 

11-23 

86.09 

208 

Iodide 

3-iodo-propene-1 

CHzrCHCHal 

1-202 

167.99 

209 

malonic acid 


C3H5CH(C02H)2 

11-776 

144.12 

210 

mercaptan 


CHzrCHCHzSH 

1-440 

74.14 

211 

phenoi (p) 

chavicol 

CHziCHCHrCeHx- 

OH 

VI-571 

134,17 


t or. Atto AtkaJoids Ubia. 

AMval 3402 Alizarin 8 177 Alizarin orange 4599 Alizarin yellow A 6224 

Alizarin 2297 Alizarin bordeaux 5801 Alizarin /^-quinoline 174 Alizarin yellow C 6211 

AHzarin (leuoo) 2295 Alizarin oarmine 177 Alizarin red R 178 Alizarin yellow R 4653 









ORGANIC COMPOUNDS 


395 



“Alkweno 6" 3576 
"Alkazecie 12*' 2778 
“Alkazene 20" 1379 
"Alkazeno 32" 5065 


Allantoin, cf. aikd. 
Allocinnamic acid 1497 
Aliophanamida 859 
Allothreonina 5934 


Alloxan-oxime 6445 
Allyl-benzene 5223-5 
AliyI-carbinoi 6437 
Aliyi-oarbyiamine 205 


Allyl ethyl ether 2949 
Ally! guaiacol 3218 
Allyl lodourotropino 3600 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Boil. 

Ref. 

Formula 

Weight 


Allyl 





212 

phenytcinchonate 

atoquinol (2,4) 

C9H5N(C6H5)COr 


289.32 




CsHs 



213 



Ci9 Hi sOzN* HCI 


325.78 






HCI 





214 

phenyl ether 


C 3 Hs'O'CeHs 

VI-144 

134.17 

215 

phenyl urea (N,7V') 


CaHsNHCO- 

XII-350 

176.21 




NHCeHs 



216 

propionate 


C 2 H 5 CO 2 C 3 H 5 

11-241 

114.14 

217 

i»o-propylacetyl- 

sedormid 

(C3H7)(C3H5>:CH. 

**111-53 

184.23 


carbamide 


CONHCONH 2 



218 



C 3 H 5 C 5 H 4 N 


119.16 

219 

thiocyanate 


CsHs-SCN 

III-177 

99.15 

220 

Mo-thiocyanate 

mustard oil 

CaHs-NiCiS 

IV-214 

99.15 

221 

thiourea 

thiosinamine 

C 3 H 5 NHCSNH 2 

IV-21 1 

116.18 

222 

trisulfide 


(C3H5)2S3 

1-441 

178.32 

223 

urea 


C 3 H 5 NHCONH 2 

IV-209 

100.12 

224 

iso-valerate 


(CH3)2CHCH2' 

11-313 

142.19 




CO 2 C 3 H 5 



225 

Allylene 

propyne; propine 

CHjCiCH 

1-246 

40.06 

226 

oxide 


CHjCiCHO 

I i 

XVII-20 

56.06 

227 

Aloln 


1 i 


416.37 

228 

Alstonine 


C 21 H 2 o 04 N 2 - 3 ^H 20 


427 . 44 

229 

Aluminum ethoxide 


AI(0C2H5)3 

1-313 

164.15 

230 

triethyl 


AI(C2H5)3 

IV-643 

114.15 

231 

tri methyl 


AI(CH3)3 

IV-643 

72 07 

232 

Amalinic acid 

tetraMe-alloxantin 

(CH3)4C8H208N4 

XX VI-559 

342.26 

233 

Amarine 

tnphenyl-imina- 

CaHsCHCHCCeHs)* 

XXIII-304 

307.38 



zoline 

1 






N:C(C6H5)'NH- 

1 






^HzO 



234 

Amaron 

totraphenylpyrazine 

C 28 H 20 N 2 

xxra-343 

384.46 

235 

Amino-acetone 

acetonvi-amine 

NH 2 CH 2 COCH 3 

IV-314 

73.09 

236 

acetophenone (o) 


NH 2 C 6 H 4 COCH 3 

XIV-41 

135.16 

237 

acetophenone (m) 


NH 2 C 6 H 4 CO.CH 3 

XIV-45 

135.16 

238 

acetophenone (p) 


NH 2 C 6 H 4 CO CH 3 

XIV-46 

135.16 

239 

acetophenone (ui) 

phenacyiamine 

C 6 H 5 COCH 2 NH 2 

XIV-49 

135.16 

240 

acetophenone 


C 8 H 7 ONH 2 HCI 

XIV-49 

171 .63 


HCI («) 





241 

alizarin (3) 

/9-aminoalizarin 

C6H4(C0)2C6H. 

XIV-285 

255.22 




(0H)2NH2 



242 

alizarin (4) 

cr-aminoalizarin 

CmHsOzCOHIzNHz 

XIV-286 

255.22 

243 

amylene glycol 

2-NH2-2-Et-1,3- 

CzHs-CCNHz): 


119.16 



propandiol 

(CH20H)2 



244 

anthraquinone (1) 


C6H4(C0)2C6H3NH2 

XIV-177 

223.22 

245 

anthraquinone (2) 


C6H4(C0)2C6H3NH2 

XIV-191 

223.22 

246 

2-azo-5-ani8ole 

benzene-azo-o-anis- 

C6H5N:N-C6H3(NH2)- 

XVI-396 

227.26 



idine(6;2,1) 

OCH 3 



247 

azobenzene (o) 


NH2.C6H4N2C6H5 

XVI-303 

197.23 

248 

azobenzene (m) 


NH 2 .C 6 H 4 N 2 C 6 H 5 

XVI-304 

197.23 


Allyl sulfide 1684 
Allylen dichlortde 2059 
Almond oil 642 
Alpha S acid 4533 
Alphopen 5662 


Alphol 4568 
Atphozone 5662 
Alurate 6370 
AlypJn 736-7 

Amatol^ a mlxt. of 6316 and ammonium nitrate. 



ORGANIC COMPOUNDS 


397 


No. 

Crystalline 
Foarm and 
Color 

Specific 

Gravity 

Mellirtg 
Point ®C. 

Boilina 
Point ®C- 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

212 

yel. nd./al. 


36 

2601 5min 

i. ; s. oil 

8; 8. bz. 

V. 8. 

213 

ye), nd./al. 


145-7 


d. 

8. h. 

1. 

214 

col. oil 

0.986rt® 


191.7 

j. 



215 

nd./bz. 

114.5-5.5 





216 

col. Iq. 



1 04 Fj774mm 




217 

nd./al. 


194 


0.03c., 

10 

1.3 






0.5h. 



218 

Iq. 

0.9590® 


189-90 


. ...... 


219 

oil 

1.056’ 5® 


161 

V. si. s. 

V. s. 

V. s. 

220 

col. oil 

1.024^-“ 

-102.5 

152 

0.2 

oo 

OD 

221 

col. pr. 

u2^nr 

77-8 


30°; s. h. 

s. ; i. bz. 

V. sl. s. 

222 

Iq. 

1.08515® 


1 1 2-2216“™ 




223 

nd./al. 


85 


V. s. 

V. s. 

V. si. s. 

224 




155 




225 

gas 

0.660 

-102.7 

-23.2 

V. si. s. 

V. 8. 

3000CC.16® 

226 

Iq. 



62-3 

si. s. 


i. aq. 








KzCOs 

227 

yel. pr./al. 


147.9 


si. 8. h. 

si. s. h. 

V. s. alk. 

228 

br. amor. 


<100; 195 


si. s. 

s. 

V. si. s. 




± (anh.) 





229 

pd. 

1.142^° 

150-60 

200-5io>tt“ 

d. 

i.; si. s. bz. 

V. sl. 8. 

230 

col. Iq. 


<18 

194 

d. 

d. by air 


231 

coi. Iq. 


0 

129-30 

d. 

d. by air 


232 

cr./aq. 


221 d. 


si. s. h. 

V. si. 8. 

8. alk. 

233 

cr./al. 


106; 131- 

d. 198 (anh.) 

i. 

8. 

8. 




3 (anh.) 





234 

red nd./ac. 


245-6 

subl. 

I.; V. 8. h. 

sl.s. h.;8. 

sl. 8. h. 






bz. 

chi. 


235 

only salts 








are known 





1 


236 

yel. oil 



250 (si. d.) 

1. 

i 8. 

s. 

237 

If. /aq. 


99.5 

289-90 




238 

cr./aq. 


106 

! 293-5 

s. h. 

S. 

s. 

239 

unstable 







240 

cr. 


184-8 


8. 


i. 

241 

red pr./ac. 


>300 

subl. d. 

s. KOH 



Sl. 8. 

sl. s. HCI 

242 

bi. nd./al. 




s. alk. 

8* 


243 

col. cr. 

1.0991^° 

37.5-8.5 

152-3i0nun 


! ^ 

V. sl. 8. 

244 

red nd. 


256 

subl. 

i.;a. HCI 

8. ; 8. bz. 

s. ; s. chi. 

245 

red nd./al. 


302 

subl. 

I. 

8. 

i. ; 8. bz. 

246 

red br. pi./ 


110.5-1.5 


s. ac. 

8. ; 8. bz. 

8. 


PhMe 







247 

red pr./al. 


59 


i. 

V. 8. 

V. 8, 

248 

or. nd./lg. 

I 

56-7 


s. bz. 

8. 

8.; 8. chi. 


Amber salt 5653 
Amidol 1724 
Amidopyrine 363 
Amino-acetic acid 3437 
Amino-acetanilide 107-8 


Amino-acetylphenetidine 5115 
Amino-aniiinoacetic acid 358 
Amino-anisole 534-6 
Amino-anthracene 542-3 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula I 
Weight p 


Amino 





249 

azobenzene (p) 

aniline yellow 

NHrCsH.-NrC6H5 

XVI-307 

197.23 

250 

azobenzene HCI (p) 


C| 2 H 9 N 2 (NH 2 )HCI 

X VI-310 

233.70 

251 

a-azonaphthalene 

azodinaphthylamlne 

NH2CioH6N2*C,oH7 

XVI-365 

297.34 

252 

azophenylene 

benzotriazole 

CeHiNHNrN 

1 i 

XXVI-38 

119.12 




(CH3)4Ci2H5(NH2)N2- 


289.80 




HCI 



254 

benzaldehyde (o) 


NH 2 C 6 H 4 CHO 

XIV-21 

121.13 

255 

benzaldehyde (m) 


NH 2 C 6 H 4 CHO 

XIV-28 

121.13 

256 

benzaldehyde (p) 


NH 2 C 6 H 4 CHO 

XIV-29 

121.13 

257 

benzaldoxime (o) 



NH2C6H4CH:N0H 

XIV-24 

136.15 

258 

benzaldoxime (m) 


NH2C6H4CH:N0H 

XIV-28 

136.15 

259 

benzamide (o) 

anthranilamide 

NH 2 C 6 H 4 CONH 2 

XIV-320 

136. 15 

260 

benzamide (m) 


NH2C6H4CONH2- 

XIV-390 

154.17 




H 2 O 



261 

benzamide (p) 


C7Ha0N2-iH20 

XIV-425 

140.66 

262 

benzidine (2,4 ;4') 

triamino-diphenyl 

(NH2)2C6H3C6H4* 

XIII-306 

199.25 




NHz 



263 

benzimidazole ( 2 ) 

o-phenyiene- 

C 6 H 4 NHC(NH 2 ):N 

XXIV-116 

133.15 



guanidine 

1 1 



264 

benzoic acid (o) 

anthraniiic acid 

NH 2 C 6 H 4 CO 2 H 

XIV-310 

137.13 

266 

benzoic acid (m) 


NH 2 C 6 H 4 CO 2 H 

XIV-383 

137.13 

266 

benzoic acid (p) 

aminodracylic acid 

NH 2 -C 6 H 4 C 02 H 

XIV-418 

137.13 

267 

benzonitrile (o) 

anthraniiic nitrile 

NH 2 C 6 H 4 CN 

XIV-322 

118.13 

268 

benzonitrile (m) 


NH 2 C 6 H 4 CN 

XIV-391 

118.13 

269 

benzonitrile (p) 


NH 2 C 6 H 4 CN 

XIV-425 

118.13 


benzophenone (o) 


C6H5COC6H4NH2 

XIV-76 

197.23 

271 

benzophenone (m) 


C 6 H 5 CO.C 6 H 4 NH 2 

XIV-81 

197.23 

272 

benzophenone (p) 


C 6 H 5 COC 6 H 4 NH 2 

XIV-81 

197.23 

273 

benzothiazole ( 2 ) 


C 6 H 4 -N:C(NH 2 )S 

I 1 

XXVn-182 

150.19 

274 

benzyl-cyanide (p) 

aminophenyi-aceto- 

HzN CeHrCHz CN 

XIV-457 

132 16 



nitriie 




276 

benzyl-cyanide 


H 2 N.C 6 H 4 CH 2 CN- 

XIV-457 

168.62 


HCI (p) 


HCI 



276 

bonzoyl- 2 , 2 -dl- 

larocaine 

H 2 N.C 6 H 4 CO 2 .CH 2 - 


314.85 


mothyl-3-di- 


C(CH3)2CH2- 




ethylaminopro- 


N(C2H5)2HCI 




panol HCI (p) 





277 

butyric acid (a) 


C 2 H 5 CHNH 2 CO 2 H 

IV-408 

103.12 


(di) 





278 

butyric acid (fi) (dl) 


CH 3 -CHNH 2 CH 2 - 

IV-412 

103.12 




CO 2 H 



279 

butyric acid ( 7 ) 

piperidinic acid 

NH 2 .(CH 2 ) 3 C 02 H 

IV-413 

103.12 

280 

•ao-butyric acid (a) 


(CHalzCNHz-COzH 

IV-414 

103.12 

281 

camphor (3) ( 0 ) 


CioHisO-NHz 

XIV-10 

167.24 

282 

n-caproic acid (a) 


CH 3 (CH 2 ) 3 CHNHr 

IV-433 

131.17 


(dl) 


CO 2 H 



283 

n-caproic acid (a) 

norleucine (1 +) 

CH3(CH2)3CHNHr 

IV-432 

131.17 




COzH 



284 

n-caprolc acid (•) 


HzNCCHzlsCOzH 

IV-434 

131.17 


Amino-azotofuene 308»12 
Amifwbarbiturio aotd 6384 
AMifMh-benzene 513 


Amino-benzene eulfonfo acid 523-5 
Amino-butyl-guenidine, cf. aikd. 
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Cryetalltne 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

249 

yel. mn. 


126-7 

225^20010 

si. 8. h. 

8. h. 

s. 

250 





8. 



251 

br. nd. 


176 


sl. s. bz. 

sl. 8. 

sl. 8. 

252 

col. nd./bz. 


98.5 



8. 

8. bz. 

253 

br. pd. 




I. 

8. 

8l. 8. 

254 

If. 


39-40 

d. 

V. sl. 8. 

V. S. 

V. 8. 

255 








256 

If./aq. 


71.5 


8. 



257 

nd./bz. 


135-6 

subl. 

V. 8l. 8. 

8. 

8. 

258 



88 


V. si. 8. Ig. 

8. 

8. 

259 

If. /chi. 


108 

300±(8l.d.) 

V. 8. h. 

V. 8. 

8l. 8.; i. bz. 

260 

mn./aq. 


78-9 

-'H20>100 

s. 

8. 

8. 

261 

pa. yel. cr. 


182.9(anh.) 

-iHaO, 170 

sl. 8. 

* . . 


262 

nd. 


134 





263 

If./aq. 


222-4 


s. ; 8. al k. ; 

8. ; 8. act. ; 

V. sl. 8. 





8. dll. a. 

V. sl. 8. bz. 


264 

col. rhb. 


146-7 

aubl. 

0.35»^® 

••10.7'®® 

16»® 

265 

nd./aq. 

1.511^® 

173-4 


•*0.6'*® 

••2.2'®® 

1.8S® 

266 

mn./pr. 


187-8 


0.3'*® 

••11.3'®® 

8.2«® 

267 

nd./CS 2 


51 

207-8^““ 

V, sl. 8. 

8. 

8. 

268 

nd./aq. al. 


53 

288-90 

8. h. 

V. 8. 

V. 8. 

269 

mn. pr. 


86 

d. 

V. 8. h. 

V. 8. 

V. 8.;i. HCI 

270 

yel. If./al. 


106-10 



8. 

8. 

271 

yel. If./aq. 


86-7 


8l. 8. 

8. 

S. 

272 

if./aq. ai. 


124 


V. sl. 8. c. 

V. 8. 

2*5® 

273 

If./aq. 


130-2 

d. 

V. sl. s.; 

8.; s. chi. 

8. 






8. cone. a. 



274 

If./aq. 


46 

312 

sl. 8. h. 

1 

S. 

275 

cr. 


217-20 



V. si. 8. c. 


276 

col. cr. 


196-7 


33.3 

10 

sl. a. 0 . 

277 

If. 


285 d. 

subl. >300 1 

33 c. 

0.2 h. 

1. 

278 

cr. 


193-4 


100 

i. abs. al. 

i. abs. at. 

279 

If. or nd. 


203 d. 


V. s. 

i. 

i. 

280 

pi. or pr./aq. 


203 d. 

subl. 280 

V. 8. 

sl. 8. 

i. 

281 

waxy cr. 


70-110 

245-6 

I. 

8. 

8. 

282 

ool. If./aq. 


300 ± t 


1 .25 



283 

pl. or If./aq. 


301 

subl. >275 

1.742*® 

V. sl. 8. 


284 

If./MeOH- 


202-3 

softens > 

V. s. 

1. 

8l. 8. 


•t. 



190 



MeOH 


* Atso a red-black cryatalKne form. t Sealed tube. 

** In 90% alcohol. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

285 

Amino iso-caproic 

leucine (f -) 

(CHi)2CHCH2* 

IV-437 

131.17 


(a) 


CH(NH 2 )C 02 H 



286 

caproic acid (a) 

isoleucine (I -{-) 

(CjH5)(CHj)CH- 

IV-454 

131.17 




CHNH 2 C 02 H 



287 

caproic acid (<x) 

allo-isoleucine (d -) 

(CiH5)(CH3)CH- 

IV-457 

131.17 




CHNH 2 C 02 H 



288 

caprylic acid (a) 


CH 3 (CH 2 ) 5 CHNHr 

IV-461 

159.22 


idl) 


C02H 



289 

cinnamic acid (o) 


H2NCaH6C02H 

XIV-517 

163.17 

290 

cinnamic acid (m) 


H 2 NC 8 H 6 CO 2 H 

XIV-520 

163.17 

291 

cinnamic acid (p) 


H 2 NC 8 H 6 CO 2 H 

XIV-521 

163.17 

292 

o-cresol (4;1,2) 

amino-hydroxy- 

NHzCsHaCHsCOH) 

XIII-574 

123.15 



toluene 




293 

o-cresol (5;1,2) 


NHzCsHaCHaCOH) 

XIII-576 

123.15 

294 

o-cresol H 2 SO 4 

(5;1,2) 

(C7H90N)2H2S04 

XIII-576 

344.38 

295 

m-cresol (2; 1,3) 


NH2C6H3CH3(0H) 

XIII-589 

123.15 

296 

m-cresol (4;1,3) 


NHzCsHs-CHjCOH) 

XIII-590 

123.15 

297 

m-crosol (6;1,3) 


NH2C6H3CH3(0H) 

XIII-593 

123.15 

298 

p-cresol (2;1,4) 


NH2C6H3CH3(0H) 

XIII-598 

123.15 

299 

p-cresol (3;1,4) 


NH2-C6H3-CH3(0H) 

XIII-601 

123.15 

300 

dibutylaniline (p) 


(C4H9)2N-C6H4-NH2 

♦XIII-23 

220.35 

301 

dibutylaniline (p) 

HCI 

C,4H24N2-2HCI 

*XIII-23 

293.28 

302 

diethylamino- 

(5;1,2) 

(C2H5)2NC6H3- 


214.74 


toluene (mono) 


(CH 3 )NH 2 HCI 




HCI 





303 

diethylaniline (p) 

diEt-phenylene- 

(C2H5)2NC6H4NH2 

XIII-75 

164.24 



diNHa 




304 

diethylaniline (p) 

(mono-HCI) 

CioHieNz-HCI 


200.71 


dimethylaniline ( 0 ) 

di Me-o-phenylene- 

(CH3)2NC6H4-NH2 

XIII.15 

136.19 



diamine (/V,yV) 




1 306 

dimethylaniline<m) 


(CH3)2N.C6H^NH2 

XIII-38 

136.19 

Ea 

dimethylaniline (p) 


(CH3)2NC6H4-NH2 

XIII-72 

136.19 

308 

dimethylaniline (p) 

HzSOa 

C8H,2N2H2S04 

XIII-73 

234.27 

309 

2,3'-di methyl- 

amino-azo-toluene 

CH3C6H4N2C6H3- 

X VI-348 

225.28 


azobenzene (4) 

(3';1,2,4) 

(CH3)NH2 



310 

2,3'-di methyl- 

(2;1,3',40 

CHaCeH^Nz-CeHs* 

XVI-344 

225.28 


azobenzene (4') 


(CH3)NH2 

1 


311 

2,4'-dimethyl- 

(4'; 1,2,4) 

CH3C6H4N2C6H3- 

' XVI-348 

225.28 


azobenzene (4) 


(CH3)NH2 



312 

3,4'-dimethyl- 

(4';1,3,4) 

CH3C6H4N2C6H3- 

XVI-345 

225.28 


azobenzone (4) 


(CH3)NH2 



313 

diphenylamine ( 0 ) 

7V-phenyl-o- 

NHrC6H4NH-C6H5 

XIII-16 

184.23 



phenylenediamine 




314 

diphenylamine (p) 


NH 2 C 6 H 4 NHC 6 H 5 

Xin-76 

184.23 

315 

diphenylamine (p) 

HCI 

C,2H,oNNH2HCI 

*XIII-23 

220.70 

316 

diphenylamine (p) 

H 2 SO 4 

(Ci2H,oNNH2)2- 

XIII-78 

466.54 




H 2 S 04 



317 

4-(p-diphenyl)- 


C6H5C6H4C:CH- 


252.32 


thiazole ( 2 ) 






SC(NH 2 ):N 

1 



318 

ethylacetanilide (p) 


1 

NH2C6H4N(C2H5)- 


178.23 



COCH 3 



IVmino-eyclohexane 326 
^mlno-oymen© 1256 
i^mino-dihydro>ohthalazinedione 359 


Amino-diiodobenzoic acid 2383 
Amino-di methyl benzene 647Z-6, 6477 
Amino-diphenyl 5153-5 
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Crystalline 

Specific 

Melting 

Boiling 

SolubiUty in 100 Parts 

Color 

Gravity 

Point °G. 

Point °C. 

Water 

Alcohol 

Ether 

If./aq. al. 

1 . 293 ^-** 

293-5 d.* 

subl. 

2<70;6.6h. 

0.07»7® abs. 

i.; 10.9 ac. 

rhb./80% 


280 d.* 

subl. >280 

3.9^5 50 . 

si. 8. h.; 

i.; 8. h. gly. 

al. 




6.175® 

8. h. ac. 


If. or rods 


280 d.* 


2.620° 

i. c. 

s. h. ac. 



263-4 ; 



V. si. s. 




subl. 


0.6 h. 



yel. nd. 


1 58-9 d. 


s. h. 

s. 

s. 

pa. yel. 


181-2 


si. s. h. 

s. 

8. 

nd./al. 







yel. nd. 


1 75-6 d. 


s. h. 

s. 

8. 

col. If./aq. 


1 59-61 

subl. 

s. h. 

V. s. 

V. s. 

If./bz. 


174-5 

subl. 

V. si. s. 

s. 

si. 8. bz. 



178-9 


s. 

i. 

i. 

If. 


1 48-50 

subl. 




If. 







cr./bz. 


174 d. 





cr./aq. 


144.5 

subl. 

si. s. c. 



rhb./bz. 


135 

subl. 

1. c. 

s.; si. 8. bz. 

s.; s. ch). 


0.99525° 

1 . 04111 ° 


310 yel. mn./al. 

311 yel. If./al. 

312 yel. nd./lg. 

313 nd./aq. 

314 nd./aq. ai. 

315 grn. pd. 

316 gr. od. 


Sealed tube. 

•* Cryst./pet. m.p. 75®. 
Amino-dracylic acid 266 



217.5751 Smm 81.8. 


268-70740inm qI. S. 

262.3 s. c. 


354 (in Hz) si. s. 

8. h. 

V. si. J 


Amino-ethane 2950 
Amino-ethyl alcohol 8, 2907 


s.; s. chi. 
si. s. tg. 
si. s. Ig. 
s. bz.;sl 8. 

ig. 


s. abs. ai. 
s. h. 
si. 8. 
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PHYSICAL CONSTANTS OP 


No, 

Name 

Synonym 

Formula 

BeiL 

Ref. 

Formula 1 
Weight 

310 

Amino ethylbenzene 

o-Et-aniline 

NH 2 CSH 4 C 2 H 5 

Xn-1089 

121.18 


(o) 





imEM 

ethylbenzene (m) 


NH 2 C 6 H 4 C 2 HS 

XII-1090 

121.18 

321 

ethylbenzene (p) 


NH 2 C 6 H 4 C 2 HS 

XII-1090 

121.18 

322 

guanidine 

guanyl hydrazine 

H 2 NC(NH)NHNH 2 

III-117 

74.09 

323 

guanidine H 2 CO 3 

(bicarbonate) 

CH 6 N 4 H 2 CO 3 

III-118 

136.12 

324 

guanidine H 2 S 04 

(acid sulfate) 

CH 6 N 4 H 2 SO 4 

m -118 

172.17 

325 



(CH6N4)2‘H2S04H20 


264.27 

326 

hexahydrobenzene 

cyciohexyiamine 

H6CiHsNH2 

xn-5 

99.17 

327 

1 -hydroxyanthra- 

quinizarinamide 

C6H4(C0)2C6H2- 

XIV-268 

239.22 


quinone (4) 


(0H)NH2 



328 

malonic acid 


NH 2 CH(C 02 H )2 

IV-469 

119.08 

329 

4-methylthiazoie 


CHi-CrCHS- 

XXVII-159 

114.16 


( 2 ) 


1 






C(NH 2 ):N 

1 



\m 

methyiaoetanilide 


NH2‘C6H4N(CH5)- 

♦XIII-30 

164.20 


(p) 


COCH 3 



331 

naphthalene-4- 


NH 2 CioH 6 N:N. 

X VI-367 

327.36 


azobenzene-p- 


C 6 H 4 SO 3 H 




sulfonic acid ( 1 ) 





332 

a-naphthol (4,1) 

4-amlno-naphthol-1 

NH 2 CioH«OH 

XIII-667 

159.18 

333 

cr-naphthol ( 8 , 1 ) 

8 -ami no-naphthol -1 

NHiCioHfiOH 

XIII-672 

159.18 

334 

^-naphthol ( 1 , 2 ) 

1 -amino-naphthol -2 

NHz-CioHfiOH 

XIII-676 

159.18 

335 

/9-naphthoi ( 1 , 2 ) 

HCi 

NHrCioHe-OHHCI 

XIII-677 

195.65 

336 

/5-naphthol (7,2) 

7-amino-naphthol-2 

NH 2 C 10 H 6 OH 

XIII-684 

159.18 

337 

1-naphthol-3-8ul- 

J acid 

NH 2 CioH 5 (OH)* 

XIV-823 

239.24 


fonic acid ( 6 ) 


SO 3 H 




(6;1,3) 





338 

1-naphthol-3-8ui- 

gamma acid 

NH 2 C,oH 5 (OH)- 

XIV-828 

239.24 


fonic acid (7) 


SO 3 H 




(7;1,3) 





339 

1-naphthol-5-8ul- 

Sacid 

i NH2 CtoH5(OH). 

XIV-835 

239.24 


fontc acid ( 8 ) 


[ SO 3 H 




( 8 ; 1 , 6 ) 





340 

2-naphthoi-4-8ul- 

1:2:4-acid 

NH2CioHs(OH)- 

XIV-846 

248.25 


fonic acid ( 1 ) 


SOjHiHzO 




<1;2,4) 





341 

2 -naphthol- 6 - 8 ul- 

eikonogen (1 ; 2 , 6 ) 

NH 2 -CioH 5 (OH)- 

XIV.848 

306.27 


fonicacid ( 1 ) Na 


SOsNaOirHzO 



342 

1-naphthol-3,6- 

Hacid 

NH 2 CioH 4 (OH): 

XIV-840 

319.30 


disulfonic acid 


(S03H)2 




(6;1,3,6) 





343 

naphthol-dlaulfonic 

H acid Na ealt 

CioHrOzNSzNaz- 

XIV-840 

390.30 


aoid Na 


liHzO 



344 

1-naphthol-6,7- 

2 Sacid 

NH 2 CioH 4 (OH): 

XIV-845 

319.30 


disutfonicaoid 


(SOsH)* 




(8;1,5,7) 





345 

phenol ( 0 ) 

2 -aml nophenol 

NH2C6H4*0H 

Xm.354 

109.12 

346 

phenol ( 0 ) HCi 


HOCCH 4 NH 2 HCI 

XIlI-358 

145.59 

347 

phenol (m) 

3-ami nophenol 

NH 2 C 6 H 4 OH 

Xm-401 

109.12 

348 

phenol (m) HCI 


HOC 4 H 4 NHZHCI 

Xin-403 

145.59 

349 

phenol (p) 

p-hydroxyaniline 

NH2C6H4'0H 

Xin-427 

109.12 

350 

phenol (p) HCI 


HOCeHrNHrHCi 

Xin-434 

145.59 


Amino-ethyl-indole 0363 
Amino-ethyl prooendiol 24f 
Amlno-form 3500 
Amteo Q aoid #537 
Amino«0iiUrie.«cid 3371-2 


Amino H acid 4555 
Amino-hydrocinnamic acid 5149-50 
Amino-hydroxybenzolc aoid 374-6 
Amino-hydroxybutyric acid 5932-4 
Amino-hydroxypurlne, of. aikd. 
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Mdtins Boiling 
Point Point ®C 


Solubility in 100 Parts 


Wator Alcohol Ether 


324 large pi 


0.9900® 

0.976M® 


cr./bz.-lg. 


255 d. 

201 (163) 


214-57«4«m 


217.4 

i. 


8. 


i. c.; d. h. 


8. 


8. 

134 

8. 


8. cone. 


HCI 


8. C. 

231-2 (8l.d.) 

V. 8. 


i. 


8l. 8. 


8. h. 

1 

V. si. s. h. 


col. nd. 
col. cr. 
pr. /toluene 


8l. 8. 8i. 8. 


0 . 2 * 0 ®; 

2.4WO 


4.60®, aba. 
100®, abs. 


* Cryst. -f 1 HCI, m. 100-2®. 
Amino-hydroxytoiuene 292-9 
Amino-menthane 4029 
Amino-methane 4106 
Amino-methylanlline 4336 


Amino-methylanfaole 1544 Amlno-oxamlde 5017 

Amino-naphtnaiene 4529-30 Amino-pentane, of. amytamiiM. 

Amino-nitrophenoi 4610-6 Amino-phenetote 5106 

Amino-nonane 4926 
Amino-ootane 4970-2 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

351 

Amino phenol (p) 
H 2 C 2 O 4 

acid oxalate 

HOC6H4NH2- 

HiCjO. 

*XIII-144 

199.16 

352 

phenol (p) H 2 C 2 O 4 

oxalate 

(HOC6H4NH2)r 

H 2 C 2 O 4 

*Xm-144 

308.28 

353 

phenol sulfonic acid 

(1,2,4) 

C6H3(0H)(NH2)S03H* 

IH 2 O 

C6H3(0H)(NH2)S03H 

XIV-814 

198.19 

354 

phenol sulfonic acid 

(1,4,2) 

XIV-806 

189.18 

355 

phenol sulfonic acid 

(1,4,3) 

C6H3(0H)(NH2)S03H 

XIV-812 

189.18 

356 

phenyl acetic acid 
(«) (dl) 


C6H5-CH(NH2)-C02H 

XIV-460 

151.16 

357 

phenylacetic acid 
(p) 

p-amino-toluic acid 

H 2 NC 6 H 4 CH 2 C 02 H 

XIV-456 

151.16 

358 

phenylglycine (p) 

N-(4-aminophenyl)- 

glycine 

H2NC6H4NHCH2- 

CO 2 H 

XIII-105 

166.18 

359 

phthalhydrazide (3) 

luminol 

H 2 NC 6 H 3 CONH- 

1 

NH-CO 

1 

♦XXV-698 

177.16 

360 

pyridine ( 2 ) (<x) 


NCH(CH)3CNH2 

1 1 

XXII-428 

94.11 

361 

pyridine (3) (/9) 


NH 2 C 5 H 4 N 

XXII-431 

94.11 

362 

pyridine (4) (y) 


NH 2 -C 5 H 4 N 

XXII-433 

94.11 

363 

pyrine 

3-keto-l,5-diMe- 

4-dimethylamino- 

2-Ph-2,3-dihy- 

dropyrazoio 

(CH3)2NC:C(CH3)* 

1 

N(CH 3 )-N(C 6 H 5 ). 

CO 

1 


231.29 

364 

pyrlne-butyl- 

chloral-hydrate 

trigomin 

C 13 H 170 N 3 C 4 H 702 CI 3 

XXV-453 

424.76 

365 

quinoline (2) (a) 


NH 2 C 9 H 6 N 

XXII-443 

144.17 

366 

quinoline (3) (fi) 


NHz-CgHcN 

’^XXII-638 

144.17 

367 

quinoline (4) ( 7 ) 


NH 2 C 9 H 6 NH 2 O 

XXII-444 

162.19 

368 

quinoline (5) 


NHzCeHj'CHrCH- 

1 

CH:N 

j 

XXII-445 

144.17 

369 

quinoline (6) 


NH2C9H6N-2H20 

XXII-447 

180.20 

370 

quinoline (7) 


NH2CyH6N-faq. 

XXII-450 

144.17 

371 

372 

quinoline (8) 
resorcinol (2) 
resorcinol (2) HCI 

base unknown 

NHzCsHfiN 

XXII-450 

144.17 

373 

(2;1,3) 

NH2C6H3(0H)2HCI 

XIII-782 

161.59 

374 

salicylic acid (3) 

3-NH2-2-OH- 
benzoic acid 

C6H3(C02H)(0H)- 

NHz 

XIV-577 

153.13 

375 

salicylic acid (4) 


C7H402(0H)NH2 

XIV-579 

153.13 

376 

salicylic acid (5) 


C7H402(0H)NH2 

XIV-579 

153.13 

377 

thiazol (2) 


NHzCiNCHrCHS 

1 1 

XXVII-155 

100.14 

378 

thiophene (cc) 

thiophenine 

NH 2 C 4 H 3 S 

XVII-248 

99.15 

379 

toluene sulfonic 
acid (1,2,3) 

totuidine sulfonic 

acio 

C6H3(CH3)(NH2)- 

SO 3 H 

XI V-723 

187.21 


Amino-phenyl-acetonJtrjte 274 
Amino-phenyl-tepfdine 3242 
Amfno-phopyi-propionic acid 5148 
Amlno-propandtol 3386 


Amino-propane 5371-2 
Amino-propionic acid 158-60 
Amino-iao-propyl alcohol 5339 
Amino-propylene-glycol 3385 





ORGANIC COMPOUNDS 


405 


No. 

Crystalline 
Form and 
Color 


Meltina 
Point ®G. 

Boilinff 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

351 

vl. cr./aq. 


220 d. 


si. s. 



352 

col. fl. 


290 d. 


1 . 



sl. s. ale. 

1 . 

353 

col. cr. 




1140 


354 

nd. -f-aQ. 


d. >300 



0 

»» 

N 

0 

0 

1 . 

i. 

355 

nd. +aq. 


d- >270-85 


21 40 

i. 

i.; s. alk. 

356 

pr./aq. al. 


256 

subl.266-65 

V. si. 8. 

V. al. s. 

V. si. s.; 








8. alk. 

357 

col. If./aq. 


199-200 d. 



8. h. 

8. 

8. alk. 

358 

If. /aq. 


222-3 d. 


si. s. 



359 

yel. nd. 


280-300 


i.; 8. h. ac. 

8i. a. 

si. s. 

360 

If./lg. 


56 

204 

s. 

V. 8. 

8.; sl. 8. Ig. 

361 

If./bz. Ig. 


64 

250-2 

V. s. 

V. 8. 

V. 8.; i. Ig. 

362 

nd./bz. 


158 


8.; 8. aik. 

8.; sl. 8. bz. 

si. 8. 

363 

col. cr. 


107-9 


5.5 

75 

10; 10 bz. 

364 

col. cr./bz 


85-6 


1.5 

50 

10; sl. 8. 







bz. 

365 

If./aq. 


129 


V. s. h. 

s.; si. 8. bz. 

8.; sl. 8. Ig. 

366 

cr. 


94(84) 


s. 

8. j 


367 

nd./aq. 


69-70* 

-H2O, 100 

s. h. 

s.;s. chl. 

V. sl. 8. CSz 

368 

nd./al. 


109-10 

310 

8l. 8. 

.. 

8.; i. Ig. 

369 

cr./aq. 


73.5** 

subl. 

si. 8. 

s. 

8.; 8. 








NH4OH 

370 

yel. nd./aq. 


74-5 





371 

yel. nd./al. 


70 


8. h. 



372 








373 

gr. pd. 




V. S. 

8. 

i. 

374 

cr. 


235 d. 



V. sl. 8. 


375 

cr. pd. 


220 d. 


V. 8. 

V. S. 

si. 8. 

376 

nd. 


d. 260-80 


sl. s. h. 

i.;8. HCI 

8. CS2 

377 

yel. pl./al. 


90 

d. 

si. 8. 

sl. s.; 8. h. 

sl. s. 

378 

oil 



77.911 mm 

V. s. 

V. s. 

i. 

379 

nd. 




0.97^’®; 








V. s. h. 




* Anh. m.p. 164®. Amlno^succinic acid 589-90 

♦♦ Anh. m.p. 93-4®. Amlno-thiophenylimine 5922 

Amino-purine, cf. aikd. Amino-toluene (w) 783 

Amino Schaeffer's acid 4562 
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PHYSICAL CONSTANTS OF 


Nci* Syn<»iym 


380 

» toluene eul* 
fonic acid 

(1,2,4) 

381 

toluene sulfonic 
acid 

(1,4,2) 

382 

toluene sulfonic 
acid 

(1,4,3) 

383 

toluene sulfonic 
acid 

(1,2,5) 


triphonylmethane 

(m) 

benzhydryl aniline 

385 

triphonylmethane 

(p) 

386 

uracil (5) 



387 

valeric acid (a) 

valeric acid (y) (di 


389 

valeric acid (<$) 


390 

valeric acid HCI (S) 


391 

iso-valerio acid (a) 
(di) 

ofvaline 

392 

iso-valeric acid (a) 
( 1 +) 

valine 

393 

iso-valeric acid 03) 

/l-valine 

394 

valeric acid (a) 

dl-iao-valine 

395 

valeric acid (at) 

iao-valine (i+) 

396 

Ammelln 

triuretdiamidine 

397 

Amyl acetate (n) 


308 

acetate (iso) 

common amyl 
acetate 

399 

acetate 

6 -Me-Bu-acetate 

400 

acetate (sec) 

a- M e- Bu-acetate 

401 

acetate (sec) 

diEt-carbinoi ace- 
tate 

402 

acetate (tmrt) 


403 

acetic acid (iao) 


.404 

alcohol (n) 

pentanol -1 

405 

alcohol (sec. n) 

pentanol -2 

406 

alcohol (print, iso) 

2-methyl-butanol-4 

407 

alcohol (sec. iso) 

2-methyi-butanol-3 

408 

alcohol 

pentanoi-3 

400 

alcohol (tort) 

2 -methyl-butanoi -2 

410 

alcohol 

2 , 2 -di Me-propanoi -1 

411 

alcohol (if) 

active amyl alcohol 


Formula 

Beil. 

Ref. 

iFcnrmuia 

Weight 

C6H3(CH3)(NH2)- 

XIV-728 

205.23 

SO 3 HH 2 O 

C6H3(CH3)(NH2)‘ 

XIV-720 

205.23 

SO 3 HH 2 O 

CcHaCCHaXNHz)- 

XIV-723 

196.22 

SOsH-jHiO 

C6H3(CH3)(NH2)- 

XIV-726 

205.23 

SO 3 HH 2 O 

(C6H5)2CHC6H4NH2 

XII-1342 

259.33 

(C6H5)2CHC6H4NH2 

XII-1342 

259.33 

H 2 N C.CH NH CO- 

1 

XXIV-463 

127.10 

NHCO 



I 

CzHsCHz-CHNHr 

IV-416 

117.15 

CO 2 H 

CH3CHNH2(CH2)2- 

IV-418 

117.15 

CO 2 H 

NH2(CH2)4‘C02H 

IV-418 

117.15 

NH2(CH2)4C02HHCI 

IV-419 

153.61 

(CH3)2CH-CHNH2- 

IV-430 

117.15 

C 02 H 

(CH3)2CHCHNH2- 

IV-427 

117.15 

C 02 H 

(CH3)2CNH2CH2- 

IV-426 

117.15 

C 02 H 

C2H5C(CH3)(NH2)- 

lV-425 

117.15 

C 02 H 

C2H5C(CH3)(NH2)- 

*IV-513 

117.15 

C 02 HH 20 

(CN)3(NH2)20H 

XXVI-244 

127.11 

CHjCOrCsHn 

11-131 

130.18 

CH 3 CO 2 CH 2 CH 2 CH: 

11-132 

130.18 

(CH3)2 

CHaCOzCHzCH* 

n-132 

130.18 

(CH3)C2H5 

CH3C02CH(CH3)- 

11-131 

130.18 

CH 2 C 2 H 5 

CH3C02CH(C2H5)2 

11-131 

130.18 

CH3C02C(CH3)2- 

11-132 

130.18 

C 2 H 5 

(CH3)2:C4H7C02H 

11-342 

130.18 

CH3(CH2)3CH20H 

1-383 

88.15 

C2H5CH2CHOHCH3 

1-384 

88.15 

(CH3)2CHCH2' 

1-392 

88.15 

CH 2 OH 

(CH3)2CHCH0H*CH3 

1-391 

88.15 

(C2H5)2:CH0H 

1-385 

88.15 

(CH3)2C0HC)2H5 

1-388 

88.15 

(CH,)3CCH20H 

1-406 

88.15 

C 2 H 5 CH(CH,). 

1-385 

88.15 


CH 2 OH 


Amlnb"tolu{o acid 357 
Ampfwtamine 654 


Amphotropin 3601 
Amygdalin, cf. gtcde. 


Amyl, cf. also diamyl. 



ORGANIC COMPOUNDS 
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* Sealed tube. 

** Sealed tube; losea aq. at 100* 
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PHYSICAL CONSTANTS OF 


No, 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

412 

Amyl amine (n) 


CH3(CH2)4NH2 

IV-175 

87.16 

413 

amine (sec. n) 


(C 3 H 7 )(CH 3 ):CHNHj 

IV-177 

87.16 

414 

amine (iso) 


(CH3)zCH(CH2)2NH2 

IV-180 

87.16 

416 

amine (ten) 


(C2H5)(CH3)2C.NH2 

IV-179 

87.16 

416 

amine 

1 -N H 2 - 2 - M e-butane 

CaHsCHCCHa)- 

IV-178 

87.16 




CH 2 NH 2 



417 

amine 

3-aminopentane 

(C 2 H 5 ) 2 :CHNH 2 

IV-178 

87.16 

418 

amine 

3- N Ha - 2- M e- b uta ne 

(CH 3 ) 2 CHCH- 

IV-179 

87.16 




(CH 3 )IMH 2 



419 

aniline (iso) 


CsHs-NHCsHm 

Xn-169 

163.25 

420 

aniline (p) (ten) 


{C2H5)(CH3)zC- 

Xn-1179 

163.25 




C6H4NH2 



421 

benzene (n) 

1 -phenylpentane 

CsHii-CeHs 

V-434 

148.24 

422 

benzene (iso) 


CsHn-CeHs 

V-434 

148.24 

423 

benzene (ten) 

diMe-Et-Ph- 

CsHifCeHs 

V-436 

148.24 



methane 




424 

benzene (see) 

diEt-Ph-methane 

(C2H5)2CH.C6H5 

V-436 

148.24 

425 

benzoate (iso) 


CeHs'COa'CsHi i 

IX-113 

192.25 

426 

benzyl ether (iso) 


C6H5CH20-CsHn 

VI-431 

178.26 

427 

bromide (n) 

1 -bromopentane 

CH 3 (CH 2 ) 3 CH 2 Br 

1-131 

151.05 

428 

bromide (iso) 

4-Br-2- Me-butane 

(CH3)2CH(CH2)2Br 

1-136 

151.05 

429 

bromide (ten) 

2 -Br- 2 - Me-butane 

(CHahCCBD-CzHs 

1-136 

151.05 

430 

bromide 

1-Br-2, 2-diMe-pro- 

(CH3)3CCH2Br 

1-141 

151.05 



pane 




431 

bromide 

1 -Br- 2 - Me-butane 

C2H5CH(CH3)- 

1-136 

151.05 




CHzBr 



432 

n-butyrate (n) 


C2H5CH2C02(CH2)4* 

11-271 

158.23 




CH 3 



433 

n>butyrate (iso) 


C2H5CH2C02*C5Hi I 

11-271 

158.23 

434 

n-butyrate (ten) 


C3H7C02C(CH3)2- 

11-271 

158.23 




C 2 H 5 



435 

iao-butyrate (iao) 


(CH3)2CHC02C5Hn 

11-291 

158.23 

436 

n>caproate (n) 


C 5 H 1 1 COa’CsHn 

11-323 

186.29 

437 

n-caproate (iso) 


C5HiiC02-(CH2)2» 


186.29 



CH:(CH3)2 


438 

n-caprylate (n) 


C7Hi5C02(CH2)4* 


214.34 



CH 3 



439 

carbamate (n) 


HaNCOa-CsHn 


131.17 

440 

carbamate (iso) 


NHzCOzCsHn 

III-30 

131.17 

441 

carbamate (tert) 

aponal 

H2NC02C(CH3)2- 

*111-14 

131.17 




C 2 H 5 



442 

chloride (n) 

1 -chloropentane 

CH3(CH2)3CH2CI 

1-130 

106.60 

443 

chloride (sec) 

2 -chloropentane 

C 3 H 7 CHCICH 3 

1-131 

106.60 

444 

chloride (aer) 

3-chi oropentane 

(CzHshCHCI 

1-131 

106.60 

445 

chloride (iso) 

4-CI-2- Me-butane 

(CH3)2CH(CH2)2CI 

1-135 

106.60 

446 

chloride (sec. iso) 

3-CI-2- M e- b utan 6 

(CH3)2CHCHCICH3 

1-135 

106.60 

447 

chloride (ten) 

2-CI-2- Me-butane 

(CH3)2CCIC2H5 

1-134 

106.60 

448 

chloride 

l-Cl-2- Me-butane 

(CH3)(C2H5)CH- 

1-134 ! 

106.60 




CH 2 CI 



449 

chloroformate (n) 

i»-amyl chloro- 

C2H5(CH2)30C0CI 


150.61 



carbonate 




450 

chloroformate (iao) 

iao-amyl chloro- 

(CH3)zCH(CH2)20* 

III-12 

150.61 



carbonate 

COCI 




Amyl borate 6077 


Amyl ccrbinol (iso) 3634 









ORGANIC COMPOUNDS 


409 



Amyl carbonate 1737-8 


Amyl chiorocarbonate 449-50 













PHYSICAL CONSTANTS OP 


4ie 


No. 

Name 

Synonym 

Formula 

Boil. 

Ref. 

Formula 

Weight 

451 

Amyl cinnamalde- 


C6H5CH:C(C5Hii)* 

*''‘VII-310 

202.28 


hyde (n) (a) 


CHO 



452 



C5HiiC6H3(OH)CH3 


178.26 

453 

iao-cyanide (iao) 

iso-caproic iso- 

(CH 3 ) 2 CH(’cH 2 ) 2 -IMC 

IV-184 

97.16 



nitrile 




454 

formate (n) 


HC02C5H,1 

11-22 

116.16 

455 

formate (iso) 


HC 02 C 5 H 11 

11-22 

116.16 

456 

formate, ortho (n) 


HC(OC5Hm)3 

11-22 

274.43 

457 

furoate (iso) 

iso- Am pyromucate 

C4H30C02C5Htl 


182.21 

458 

/9-furylacrylate (n) 


C 4 H 30 -CH:CH* 


208.25 



C 62 C 5 H 11 



459 

iodide (n) 

l-iodopentane 

CH3(CH2)3CH2l 

1-133 

198.06 

460 

iodide (iso) 

4-1-2- Me-butane 

(CH3)2CHCH2CH2l 

1-138 

198.06 

461 

iodide (aec n) 

2 -iodopentane 

CiHrCHICHs 

1-133 

198.06 

462 

iodide (tert) 

2 - 1 - 2 - Me-butane 

(CH3)2CIC2H5 

1-138 

198.06 

463 

iodide 

1 - 1 - 2 - Me-butane 

C2H5CH(CH3)CH2l 

1-138 

198.06 

464 

d-lactate (dl) (-) 


CaHsOCOz-CHr 

m-265 

160.21 




CH(CH3)C2H5 



465 

maionic acid (n) 


C5HnCH(C02H)2 

11-695 

174.19 

466 

malonic acid (iso) 


C5Hi|CH(C02H)2 

11-700 

174.19 

467 

mercaptan (n) 

pentanthioi -1 

CH3{CH2)3CH2SH 

1-384 

104.21 

468 

mercaptan (n) 

pentanthioi-3 

(C2H5)2CHSH 

*1-1 94 

104.21 

469 

mercaptan (iso) 

2-Me-butanthiol-4 

(CH3)2CH(CH2)2SH 

1-405 

104.21 

470 

naphthalene (iso) 


CsHirCioH/ 

V-574 

198.29 


<fi) 





471 

d-naphthyl ether 


C5H|1*0*CioH7 

VI-642 

214.29 


(iso) 





472 

nitrate (iso) 


(CH 3 ) 2 CH.CH 2 CH 2 - 

1-403 

133.15 




ONO 2 



473 

nitrite (n) 


CsHm-ONO 

1-384 

117.15 

474 

nitrite (iso) 


(CH3)2CH'CH2-CH2* 

i 1-402 

117.15 




ONO 



475 

oleate (iso) 


C8H,7CH:CHC7H|4* 

11-467 

352.58 




COa'CsHii 



476 

phenol (tort) (p) 

pentaphen 

C5H,,C6H40H 

VI-548 

164.24 

477 

phenol methyl ether 


(C2H5)(CH3)2C.C6H4- 

VI-549 

178.26 


(tert) (p) 


OCHs 



478 

phenyl ether (n) 


CH3(CH2)40C6H5 

It VI-82 

164.24 

479 

phenyl ether (iso) 


C 5 H 1 1 'O'CeHs 

VI- 143 

164.24 

480 

a-phenyi hydrazine 

(iso) (a) 

CsHsN(NH2)CsHu 

XV -121 

178.27 

481 

phenyl ketone (n) 

caprophenone 

C 5 H 1 1 'CO'CeHs 

Vn-333 

176.25 

482 

phenyl ketone (iso) 

iso-caprophenone 

CsHirCOCcHs 

VII-334 

176.25 

483 

propionate (n) 


C2H5*C02'C5 Hi I 

** 11-221 

144.21 

484 

propionate (iso) 


C2H5*C02*C5Hi I 

11-241 

144.21 

485 

propionate (oct) 


C2H5C02C5Hn 

11-241 

144.21 

486 

salicylate (n) 


HO-CsHa'COz-CsHii 


208 . 25 

487 

salicylate (iso) 


H0C6H4C02C5Hn 

X-76 

208.25 

488 

stearate (iso) 


CH3(CH2)|6C02- 

11-380 

354.60 




CsHn 



489 

stearate 


C 17 H 35 CO 2 CH 2 CH; 

11-380 

354.60 




(CH3)C2H5 



480 

thiocyanate (iso) 


(CH3)2CH(CH2)r 

ni-177 

129.22 




SCN 



491 

iso-thiocyanate (n) 

amyl mustard oil 

CH3(CH2)4N:C:S 

IV-176 

129.22 


Amyl cyanide 1217-8, 2104 
Amyl cnauifide 1753-4 
Amyl ether 1740-1 
Amyl-ethyl-barbituric acid 505 


Amyi mustard oil 491-3 
Amyl oxalate 1745 
Amyl phthalate 1746-7 







ORGANIC COMPOUNDS 



Amyl pyromucate 467 
Amyl succinate 1748-50 
Amyl sutfide (iao) 1751-2 


Amyl sulfite 1755 
Amyl suifone 1756 
Amyl tartrate 1757 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

492 

Amyl Mo-thiocya- 
nate (iao) 

amyl mustard oil 

(CH3)2CH(CH2)2* 

N:C;S 

IV-186 

129.22 

493 

iao-thiocyanate 

(terf) 

amyl mustard oil 

CsHnIM :C:S 

IV-179 

129.22 

494 

urea (iao) 


CsHn-NHCONHa 

IV-185 

130.19 

495 

urea (r«?rc) 


CsHn-NH-CONHz 

IV-179 

130.19 

496 

iao-valerate (iao) 


C4H9'C02'C5 H| \ 

11-312 

172.26 

497 

iso-valerate (tort) 

valamin 

C4H9-C02-C5Hn 

11-312 

172.26 

496 

Amylene (n) 

pentene-1 

C2H5CH2-CH:CH2 

1-210 

70.13 

499 

Amylene (iso) 

2>methyl-butene-3 

(CH3)2CHCH:CH2 

1-213 

70.13 

500 

Amylene (a) 

2-methyl-butene-l 

(C2H5)(CH3)C:CH2 

1-211 

70.13 

501 

Amylene (fi) (cia) 

pentene-2 

CzHs-CHrCHCHa 

1-210 

70.13 

501.1 

Amylene (p){trans) 

pentene-2 

C 2 H 5 CH:CH CH3 

1-210 

70. 13 

502 

Amylene (fi) (iso) 

2-mothyl-butene-2 

(CH3)2:C;CHCH3 

1-211 

70.13 

503 

glycol (1,4) 

7 -pentylone glycol 

C5H,o(OH)2 

1-480 

104.15 

504 

glycol (2,4) 

ieo-amylene alcohol 

C5H,o(OH)2 

1-483 

104.15 

505 

506 

Amytal 

sodium 

iso- A m- Et- bar- 
bituric acid 

(02H5)(CsH„):C CO- 

NH-CO-NH-CO 

1 

Cn Hi703N2Na 

HO Cz, H 30 CO 2 H 


226.27 

248.26 

344.48 

507 

Anacardlcacid 


X-327 

508 

Analgen 

8- Et 0-5- be nzoy 1- 
amino-quinotine 

CtHsONH-CsHz- 

(0C2H5):C3H3N 

XXII-503 

292.32 

509 

Androsterone 

3-£ron«-hydroxy- 

17-koto-andro- 

stane 

C 19 H 30 O 2 


290.43 

510 

Anemonin 

Pulsatilla camphor 

C 10 H 8 O 4 


192.16 

511 

Anetfiole 

p-propenyl anisoie 

CH 3 CH:CH C 6 H 4 - 
OCH 3 

VI-566 

148.20 

512 

Anhydrofformald- 

anillne 

methylene aniline 

(CH2NC6H5)3 

XXVI-3 

315.40 

613 

Aniline 

aminobenzene 

C 6 H 5 NH 2 

XII-59 

93.12 

514 

acetate 


C6H5NH2-C2H402 

XII-118 

153.18 

515 

arsonic acid (p) 

arsanilic acid 

H 2 NC 6 H 4 AS 03 H 2 

X VI-878 

217.04 

516 

blue 

spirit blue 

CssHszNs-CI 

XIII-768 

566.12 

517 

disulfonicacid 

(2,5) 

NH2C6H3:(S03H)2- 

4 H 2 O 

XIV-780 

325.31 

518 

disulfonic acid 

(2,4) 

NH2C6H3:(S03H)2* 

2H20 

XIV-778 

289.28 

619 

hydrobromide 


CftHsNHz-HBr 

XII-116 

174.05 

520 

hydrochloride 


CcHsNHrHCI 

XII-116 

129.59 

521 

nitrate 


C6H5NH2-HN03 

XII-116 

156.14 

522 

sulfate 


(C6H5NH2)2-H2S04 

XII-117 

284.32 

523 

o-8ulfonic acid 

orthanilic acid 

NH2C6H4S03Ht 

XIV-681 

173.18 

524 

m-sulfonic acid 

metanilic acid 

NH2C6H4S03Ht 

XIV-688 

173.18 

625 

p>suifonic acid 

sulfanilic acid 

NH2C6H4S03H5 

XIV-695 

173.18 

526 

/»>sulfonic Na 


NH2.C6H4-S03Na- 

2 H 2 O 

XIV-698 

231.21 

627 

p-sulfonic amide 

sulfanilamide 

IMH2-C6H4S02NH2 

XIV-698 

172.20 


! Ai30 crysts. + 1 H 2 O. Amylene chloride 2034 Anemone camphor 510 Anhatonine, cf. aikd. 

Also crysts. + Amylocaine 5644 Anesthesine 2955 Aniline salt 520 

Alao cryete. + 1 H 2 O, Anabasine, cf. aIkd. Angelic acid 2425 Aniline violet 3593 

Amyl toluene 4119 Analgesine 565 Angeline 4405 Aniline yellow 249 

Amviene alcohol 504, 4103 Andirine 4405 Annaiine cf. aikd. Anilino'>acetic acid 5194 




ORGANIC COMPOUNDS 


413 


No. 

Crystalline 
Form and 
Color 

Specific 

Cruvity 

Mellinf? 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts | 

Water 

Alcohol 

lather 

492 

yel. Iq. 

0.942'7o 


183-4 

V. si. s. 

V. 8. 

V. 8. 

493 

Iq. 


<-10 

1 66^0iiiin 

V. si. s. 

V. 3. 

V. 8. 

494 



92-3 


V. si. s. 



495 

mn./aq. 


152-8 


1 . 327 ® 



496 

col. Iq. 

0.8587^® 


194 

V. si. 8. 

GO 

GD 

497 

col. Iq. 

0 861 V*® 


173-4 

si. s. 

s. 

«> oils 

498 

Iq. 

0.64120° 

-165.2 

30.0 

i. 

00 

00 

499 

col. Iq. 

0.62720° 

-168 5 

20.1 

* 

CO 

GO 

500 

col. Iq. 

0 65020® 

-137 6 

31.1 

** 

GO 

00 

501 

col. Iq. 

0 65620® 

-151 4 

37 1 

V. si. s. 

GO 

00 

'501 1 

col. Iq. 

0 64 820® 

-140 2 

36 4 

V. si. s. 

00 

00 

502 

col. Iq. 

0.6G220® 

-133 8 

38 5 

** 

s. 

00 

503 

oil 

0 996 ’-7° 


219-20^3mn. 

CO 

GO 7 

00 chi.; i. 








ig- 

504 

syrup 

0 • 98920® 


202-3 




505 



154-6 


sl. s. 

8. 

8. ; s. alk. 

506 

hvg. Dd. 


150-5 


V. s. 

100 

i. 

507 

cr. 


26 


i. 

a. 

8. 

508 

yel. nd./al. 


210 


i. 

V. sl. s. c. 

8. a. 

509 

col. nd./ 


184-5 


i. ; s. 

s.; 8. ecu 

8. ; s. bz. 


65% al. 




MeOH 


510 

yel.-wh. cr. 


157-8 


sl. s. h. 

s. h. 

i. 

511 

If./al. 

0.991^3® 

22.5 

235.3 

V. sl. s. 

00 abs. al. 

CD 

512 

pr./al. 


143 

185 

i. 

sl. s. 

s. ; 8. bz. 

513 

col. oil 

1.022^4^^° 

“6.1 

184.4 

3.618° 

00 

00 

514 

col, cr. 

1.07 1 


d.^-HzO 

CO 

CO 


515 

nd./aq. 


232 

d.-HzO, 150 

V. s. h. 

v; 8, h. 

i. ; i. bz. 

516 

bl.-brn. cr. 




1 . 

sl. s. 

i. 

517 

cr. /aq. 




V. s. 

V. s. 


518 

1 nd./aq. 


d. > 1 20 


V. s. 

V. 8. 

i. ; 8. alk. 

519 

cr. pd. 



286 


s. 

S. 


520 

If. or nd. 

1 . 222-»° 

198 

245 

88 . 415 ®; 

8. 

i. 






10725 ® 



521 

rhb. 

1.356^° 

d. 190 


$. 

8. 

8). 8. 

622 

' If./al. 

1 . 3774 ® 

d. 


5140 

sl. 8. 

i. 

523 

col. cr. 


d. 


1 . 515 ® 

V. si. 8. 

V. sl. s. 

524 

col. nd. 


d. 


215 ® 

V. si. 8. 

V. sl. 8. 

525 

col. cr. 


d. 280-300 


0.810°; 

V. sl. 8. 

V. sl. 8. 





6.6100® 



526 

rhb. 




V. s. 

s. h. 

i. 

527 

col. If./ 


165-6 


0.8c.; 

3 c. 

8. ; 20 act. 


aq. al. 




V. s. h. 




» Insoluble in a mixt. of 2 H 2 S 04 + 1 H 2 O. Anilino-glyoxylic acid 3921 Anise camphor 511 

** Very soluble In mixt. of 2 R 2 SO 4 + IHzO, Aniiino-phenol 3767-9 Anise oil 1261 

Anilino-azobenzene 659 Aniiuvitonic acid 5529 Anisic acid 4069 

Anilino-benzoic acid 5157 Animal starch 3443 Anisoyl-anisole 2409 

Anitino-ethyl alcohol 2930 Anisai-benzyiamine 812 AnisovI chloride 4071 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Woij'ht 

528 

Anii-alacetone (p) 

MeO-benzatacetone 

CH 30 C 6 H 4 CH:CH- 

COCH 3 

VIII-131 

176.22 

529 

alcinnamalacetone 

iotfit') 

C 6 H 5 CCH:CH) 2 C 0 - 

CH:CHC6H40CH3 

VIII-208 

290.34 

630 

alcohol 

p-MeO-benzyl 

alcohol 

CH 3 OC 6 H 4 CH 2 OH 

VI-897 

138.16 

531 

aldehyde (o) 

MeO-benzaldehyde 

CH 1 OC 6 H 4 CH 0 

VIII-43 

136.14 

532 

aldehyde (p) 


CH 3 O.C 6 H 4 CHO 

VIII-67 

136.14 

533 

aldehyde phenyl- 
hydrazone (p) 


CeHsNHNrCH- 

C 6 H 4 OCH 3 

XV-192 

226.27 

534 

Anieldine (o) 

2-amino-ani8olo 

NH 2 C 6 H 4 OCH 3 

XIII-358 

123.15 

535 

Anftidine (m) 

MeO-aniline (m) 

N Hz- C 6 H 4 OCH 3 

XIII-404 

123.16 

536 

Anieldine (p) 

4-amino-ani8oie 

NH2-C6H40CH3 

XIII-435 

123.15 

537 

Anisole 

methyl-phenyl ether 

CHa-O-CeHs 

VI-138 

108.13 

538 

Anthracene 


(C6H4CH)z 

V-667 

178.22 

539 

carboxylic acid (1) 
W 


C 6 H 4 rCzHCCOzH): 
C 6 H 4 

IX-704 

222.23 

540 

carboxylic acid (2) 
( 7 ) 


C6H4:(CH)2:C6H3- 

COzH 

IX-705 

222.23 

541 

carboxylic acid (9) 
(a) 


C6H4:(CH)j:C6H3- 

COjH 

IX-705 

222.23 

542 

Anthramine (a) 

a-amino-anthracene 

C|4H9NH2 

XII-1335 

193.24 

543 

Anthramine (0) 

i9-ami no-anthracene 

CmHs-NHz 

XII-1335 

193.24 

644 

Anthranll 


0N:C6H4:CH 

XXVII-39 

119.12 

645 

Anthranol 

7 -hydroxy anthra- 
cene 

06H4COC6H4‘CH2 

1 1 

VII-473 

194.22 

546 

Anthranoyl anthra- 
nillcacid 


NH2<36H4C0- 

NHC 6 H 4 C 02 H 

XIV-358 

256.26 

647 

Anthraqiiinoline 

O) 


CnHn N 

XX-506 

229.27 

548 

Anthraquinone 

(1,2) 


CioH 6 (CO) 2 CH:CH 

1 1 

VII-780 

208.20 

549 

Anthraquinone 

(1,4) 


CioH 6 (COCH )2 

1 f 

VII-781 

208.20 

550 

Anthraquinone 

(9,10) 

anthraquinone 

(C6H4)2(C0)2 

VII-781 

208.20 

551 

carboxylic acid (a) 


C6H4(C0)2C6H3C02H 

X-834 

252.21 

552 

carboxylic acid (0) 


C6H4(C0)2C6H3C02H 

X-835 

252.21 

553 

disulfonate Naz 
(1,6) 

P-anthraquinone 

disulfonate 

Ci4H602(S03Na)2- 

SHzO 

XI-340 

502.38 

554 

disulfonate Naz 
(1,8) 

x*anthraquinone 

disulfonate 

CuHsOzCSOaNa)*- 

4 H 2 O 

XI-341 

484.37 

655 

disuifonate Naz 
(2,6) 


Ci4H60z(S03Na)z’ 

7 H 2 O 

♦XI-84 

538.41 

556 

disulfonic acid (2,7) 


C,4H602(S03H)z 

*XI-84 

368.32 

557 

disulfonate Naz 
(2.7) 


C,4H«02(S03Na)z* 

4 H 2 O 

* XI-84 

484.37 

558 

sulfonate Na (1) 


CwHyOz-SOaNa 

XI-336 

310.25 

559 

suffonlo acid (2) 

/9-8ulfoanthra- 

quinone 

CuHyOzSOaH^HzO 

XI-337 

342.31 


Anfayl iWtfiyl^ketoiia 4066 Anon 1606 Anthraoailol 6212 AnthranMamide 259 

Aniaytldena. of. aniaal. Anthraoeno-hexahydrfdo Anthrahydroquinone 5019 Anthranitio acid 264 

Aitnfdailii 8040 ^ 3576 Anthrahydroquinone Anthranllic nitrile 267 

Anthrapurpurin 621 5 
Anthrarobln 2295 


Anthrahydroqui 

Anthrachryson 5800 diacetate 5020 

Anthraflavio acid 2303-4 Anthrattn 2296 
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Anthrarufin 2300 Antipyrene salicylate 5590 Apiin, cf. glcde. Apoquinine, of. aikd. 

Antjartn, cf. gtcde. Antisepain 882 Apocupreine, cf. aIkd. Aposafranone 670 

JKntifebrin 17 Antodin 3410 Apocynin 3^6 Apothesine 2119 

Antimony trIethyl 6198 Antodyne 3410 Apomorphine, cf. aikd. Apple oil 496 

Antimony trimethyl 6274 Aohrodine, cf. aikd. Aponai 1738 Apyron 118 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

660 

Anthraquinone 

''silver salt" 

Ci4H70rS03Na 

XI-337 

310.25 


sulfonate Na ( 2 ) 





561 

Anthral (a) 

1 -hydroxy-anthra- 

C6H4(CH)aC»H30H 

VI-702 

194.22 



cene 




562 

Anthrol (fi) 

2 -anthrol 

C6H4(CH)2C6H30H 

VI-702 

194.22 

563 

Antimony triphanyl 

triphenyl stibine 

Sb(C6H5)3 

XVI-891 

353.06 

564 

dichioride 

tri- Ph-sti bi ne-di-Cl 

(C6H5)3SbCl2 

XVI-893 

423.97 

565 

Antipyrine 

1 -Ph- 2 , 3-diMe- 

C| 1 H 12 ON 2 

XXIV-27 

188.22 



pyrazolone-5 




566 

acetylsalicylate 

pyrosal 

C 20 H 20 O 5 Ni 

XXIV-32 

368.38 

567 

chloralhydrate 

hypnal *, chloral- 

Cl3CCH(OH)2- 

XXIV-31 

353.64 



antipyrine j 

CnH, 20 N 2 



568 

mandeiate 

tussol 

Cii Hi20N2*C8Ha03 


340.37 

569 

Apiole 

1 -ally 1-2, 5-diMeO- 

C 12 H 14 O 4 

XIX-87 

222.23 



3, 4-methylenedi- 






oxybenzene 




670 

Arabinose (a) (d or 1) 


C 4 H 9 O 4 CHO 

1-859 

150.13 

671 

phenyl hydrazone 


C6H5NHN:C5Hio04 

XV-215 

240.25 

672 

Arabitol (d) 

pentanpentol 

C5H7(OH)s 

1-531 

152.15 

573 

Arabonic acid 


H0CH2(CH0H)3* 

III-473 

166.13 




CO 2 H 



I 674 

Arachfdfc acid 

eicosanoic acid 

CH3(CH2)i8*C02H 

11-389 

312.52 

575 

Arplnine (l-f-) 

guanidme-amtno- 

H 2 N‘C(:NH)NH- 

IV-420 

174.20 



valeric acid 

(CH2)3-CH(NH2)- 






COzH 



576 

hydrochloride (d) 


C6Hi402N4*HCI 

IV-423 

210.67 

677 

Arsacetin (p) 

acetyl arsanilic acid 

CH3CONHC6H4* 

XVI-880 

259.08 




A80(0H)2 



578 

Na salt 



C8H904NAsNa-4H20 

XVI-880 

353.13 

579 

Arsenic diethyl 

ethyl cacodyl 

[(C2H5)2As]2 

IV-616 

266.06 

580 

triphenyl 

triphenylarsine 

A8(C6H5)3 

XVI-828 

306.21 

581 

Arseno-phenyl- 


(AsC6H4NH'CH2> 


494.10 


glycine Na 


C 02 Na )2 


582 

Arsono-phenyl - 


H 2 NCOCH 2 NH. 

*X VI-470 

274.09 


glycinamide (4) 


C6H4AsO(OH)2 



583 

1 Na salt 

tryparsamide 

C2H50N2C6H4- 

♦XVI-470 

372.12 




As0(0Na)2-3H30 



584 

Asarona 

propenyl-2,4,5-tri- 

CHaCH.-CH- 

VI-1129 

208.25 



MeO-benzene 

C6H2(0CH3)3 



585 

Ascaridole 


CH3*C6H802'CH: 

XIX-17 

168.25 




(CH3)2 



586 

Ascorbic acid (1+) 

vitamin C; redoxon; 

OCOC(OH):C(OH)- 


176.12 



cevitamic acid 

1 ... 






CHCHOHCH 2 OH 

j 



687 

Iso-Ascorbic acid (d) 


CgHeOs 


176.12 

588 

Asparagine (i) 


H 02 CCH(NH 2 )- 

IV-476 

132.12 




CH 2 CONH 2 



580 

Aspartic add (I-) 

amino-succinic acid 

HOzCCHCNHi)- 

IV-472 

133.10 




CHrCOzH 



590 

Aspartic acid (dl) 

amino-succinic acid 

C 4 H 7 O 4 N 

IV-483 

133.10 

591 

Atrapicadd 

oc-phenyl acrylic acid 

C6H5C(:CH2)C02H 

IX-610 

148.16 


Arbutln^ cf. fllcde. Armstrono's S acid 4461 Araphenamine 5592 

AraePliftC. died. Armstrong and Wynne’s acid 11 4536 Arsphenamine S 5593 

Areid Arsanilio acid 515 Artamin 5234 

Arhaol 5596 Arsenic triethyl 6183 Arthanitin. cf. gloda. 

Ariatol 5940 Arsenic trimethyi 6252 Arthriticin 2226 
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No. 

Crysiallitie 
Form and 
Color 

SpeciGc 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

560 

silver If. 




0.8 c.; 

i. 

i. 






21 h. 



561 

nd./al. 


150-3 


i. 

V. 8. 

V. s. 

562 

nd./aq. 


d. 200 



V. 8. 

V. 8. 

563 

tri. pr./pet. 

1.512® 

53-4.5 

>360 d. 

i. ; V. 8. bz. 

Sl. 8. 

V. 8. 

564 

col. nd. 


143 


V. si. s. 

i.-. 

i. ; s. bz. 

565 

mn./aq. 

1.088H^“ 

113 (109) 

31 9174inm 

100 

100 

sl. 8. 

566 

col. pd. 


64-5 


1 250 • 4800 

12625® 

1325 ®; s. bz. 

567 

col. rhb. 


67-8 


7.9i< 

33 

sl. s. 

568 

col. cr. 


52-5 


6.6 

30 

5 

569 

cot. nd. 

1.02^^’-° 

30* 

294 

i.; s. bz. 

s. ; s. act. 

8.; s. oil 

570 

rhb. pr. 

1.585-^4fi® 

158.5-9.5 


460® 

0 . 59 ®, 90^ 

i. 







al. 


571 

col. nd. 


151-3 


1 .21*® 

1 . 315 ®, abs. 

V. sl. 8. 

572 



102-3 



2i2®,909Sal. 


573 



89 

d., -HzO 



574 

col. If. 


77 

328 si. d. 

i. 

V. 8. h. abs. 

V 8. 

575 

pr./66% al. 


238 d. 


15210 

sl. s. 


576 

col. pi. 


222-35 d. 

softens 21 8 

V. 8. 



577 

If. 


>200 


8 . NazCOa 

V. sl. 8 . dil. 








HCI 


578 

wh. cV. pd. 




1020 ® 

33500 


579 

Iq. 

>1 

ign in air 

185-90 

i. 

V. 8. 

V. s. 

580 

pl./bz. 

1.306 

59-60 

>360(002) 

i.; i. HCI 

8 .; V. 8 . bz. 

V. 8. 

581 

yel. pd. 




s. 



582 

pl./aq. 


d. in air j 

darkens ^ 


V. 8 . h. ; 

V. sl. 8 . h. ; 

i. c. act. 



280 


s. h. ac. 

i. c. chi. 


583 

wh. pd- 




50 

sl. s. 

i. ; i. chi. 

584 

mn. nd./aq. 

1.1651*® 

67 

296 

si. s. h.; 

7i«®, 16550, 

s.; s. chi. 


[ 




s. ac. 

60^ al. 


585 

col. iq. 

0.999‘j%° 

expl. 250 

1 1 51 Smm i 

i. 

s. 

expl. with a. 

586 

col. mn. 


192 


33; 1 gly. 

4; i. pet.; 

i.; i. bz. 



1 



i. fat 


587 

col. cr. 


168-71 


V. s. 

s.;i. act. ^ 

V. sl. 8. 

588 

rhb. 

1 . 543^® 

227-35** 

235 d. 

3 1280 

i. c. abs. al. i 

8 . NH» 

589 

rhb. 


251-83 d. 


0.5i«® 

i. 

i. 

590 

mn. pr. 

1 .663if® 

271** 

d. 290 

2.7175® 

i. 

i. 

591 

mn. nd./aq. 


106-7 

267 d. 

1 

0.13 c. 

8 .;s. chi. 1 

8 . ; 8 . CS 2 


* Also modifications, m.p. 27.5 and 18-9. Sealed tube. Aspirin 115 
Artificial camphor 5319 Asebogenol 5264 Athenon 3800 

i^aprol 4506 Asebotin, cf. glcde. Aticine, cf. alkd. 

Asarin 584 Asepsin 882 Atisine, cf. alkd. 

Asaronic acid 6241 Aspidospermine, cf. alkd. Atophan 5234 


Atoquinoi 212 
Atoxyiic acid 515 
Atropine, cf. alkd. 
Atroscine, cf. alkd. 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

1 Formula 
Weight 

592 

Auramina 

4,4'-di methy lamino- 

[(CHj)2NC6H4]2C:NH 

XIV-91 

267.36 



benzophenonimidt 




693 

Aurin 

4',4"-diOH-fuch8one| 

(H0C6H4)2C:C6H4:0 

Vin.361 

290.30 

594 

Axaffrin 


C 27 H 38 O 4 

XXX-116 

426.57 

595 

Axafrinena 


C 27 H 36 O 4 

XXX-116 

424.56 

596 

Aaalale acid 

nonandioic acid 

(CH2)7(C02H)2 

11-707 

188.22 

597 

nitrile 


(CH2)7(CN)2 

11-709 

150.22 

598 

Azo-anisole (2,2^) 

di MeO-azobenzene 

(CH 30 C 6 H 4 N :)2 

XVI-92 

242.27 

599 

benzene 

diphenyidiimide 

CeHs'NrNCeHs 

XVI -8 

182.22 

600 

benzoic acid ( 2 , 2 ') 


(H02CC6H4N:)2 

XVI-228 

270.24 

601 

benzoic acid (3,3') 


(H02CC6H4N:)2. 

X VI-233 

279.24 




iH 20 



602 

benzoic acid (4,4') 


(H02CC6H4N:)2 

XVI-236 

270.24 

603 

dicarbonamide 


(NH2C0-N:)2 

III-123 

116.08 

604 

naphthalene (a/x') 


CioH7‘I\J tN*CioH7 

XVI-79 

282.33 

605 

naphthalene 09,A') 


CioH7N:NCioH7 

X VI-80 

282.33 

606 

phenetole ( 2 , 2 ') 


(C2H50C6H4N:)2 

XVI-92 

270.32 

607 

phenetole (3,3') 


(C2H50C6H4N:)2 

XVI-95 

270.32 

608 

phenetole (4,4') 


(C2H50C6H4N:)2 

X VI-1 13 

270.32 

609 

phenol ( 2 , 2 ') 

d i hyd r oxy-azoben- 

(H0.C«H4N:)2 

XVI-91 

214.22 



zene 




610 

phenol (3,3') 


(H0.C6H4N:)2 

XVI-95 

214.22 

611 

phenol (4,4') 


(H0C6H4N:)2 

X VI-110 

214.22 

612 

toluene ( 2 , 2 ') 

di methylazobenzenej 

(CH3-C6H4N:)2 

XVI-61 

210.27 

613 

toluene (3,3') 


(CH3C«H4N:)2 

X VI-64 

210.27 

614 

toluene (4,4') 


(CH3-C6H4N:)2 

X VI-67 

210.27 

615 

Azoiy-benzene 


C6H5N(:0):NC6H5 

X VI-622 

198.22 

616 

benzoic acid ( 2 , 2 ') 


(H02CC6H4)2:N20 

X VI-644 

286.24 

617 

benzoic acid (3,3') 


(H02CCe5H4)2:N20 

X VI-646 

286.24 

618 

benzoic acid (4,4') 


(H02CC6H4)2:N20 

X VI-647 

286.24 

619 

naphthalene (a,a') 


(CioH7N)20 

X VI-633 

298.33 

620 

naphthalene (/9,/9') 


(C,oH7N)20 

X VI-633 

298.33 

621 

Barbituric acid 

malonyl urea 

CH 2 CONHCONHCO- 

1 

XXIV-467 

164.12 




—1 

2 H 2 O 



622 

Baaaorina 


CeHioOs 


162.14 

623 

Bahanic acid 

docosanoic acid 

CH3(CH2)20'C02H 

11-391 

340.57 

624 

Balianalic acid 

docosinoic acid 

CsHt7CiC(CH2)n. 

n-497 

336.54 




CO 2 H 



625 

Banzai acetoacetic 


C2H30.C(C7He). 

X-731 

218.24 


ester 


CO 2 C 2 H 5 



626 

acetone 

Me-cinnamyl ketone CeHs CzHa-CO CHs 

VII-364 

146.18 

627 

acetophenone 

chalcone 

CeHs-CzHrCOCeHs 

VII-479 

208.25 

628 

acetophenone 


C6H5*(CHBr)2- 

VII-445 

368.08 


dibromide 


COCeHs 



629 

acetophenone 

high m. p. form 

C«H 5 (CHBr)rCO- 

VII-446 

368.08 


dibromide 


CeHs 



630 

amino-2-cresol (5) 

(6; 1, 2) 

CtHsCHzN- 


211 .25 




C»Hj(CH3)OH) 



631 

aminophenol (p) 


C6H5CH:N.C6H4-0H 

XlIl-453 

197.23 

632 

aniline 

benzaidehyde anil 

CeHsCHiNCeHs 

Xn-195 

181.23 


Aurantiim of. glcde. 
Aurin 5573 
Avanein, cf. glcde. 
Avartin 6104 
Avornin, of. glode. 


Azamin-4B 733 
Azo-aniline 1697 
Azo-benzil 698 
Azo-chloramide 1949 
Azodermin 124 


Azo-dfnaphthylannina 251 
Azo-phenylene 5104 
Azo-resorcin 5551 
Azo-resorufin 5554 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

MelUna 
Point ®C. 

Boilina 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

592 

col./al. 


136 


i. 

7200 

2 . 320 ® 

593 

rhb. red 


308-10 d. 



8. 

8 . ; 8 . alk. 

594 

or. nd./bz. 


212-4 


i.; s. alk. 

8l. 8 . 

i.; 8 l. 8 . bz. 

595 



131 






If. or nd. 

1.029^° 

106.5 

286 . 5 ^ 00 mm 

0.2 c.; 

V. 8. 

2 . 715 ® 






OE> h. 



597 

oil 

0.9410® 


195-6to«^ 

i. 

V. 8. 

V. 8. 

598 

or. pr./ 


153 (141) 


i.; s. act. 

8 .; a. chl. 

s. ; 8 . bz. 


MeOH 







599 

or. mn. 

1.203^® 

68 

297 

i. 

4.2200 

1220 ® Ig. 

600 

yel. nd./al. 


237 d. 


si. s. h. 

V. 8. h. 

i. bz. 

601 

yel. nd./ac. 



340 ± 

d. 

V. si. s. 

0.2 h. 

sl. 8. 

602 

red nd./ac. 


d. 330 ± 



V. si. 8. 

V. si. 8. ( 

V. 8l. 8. 

603 

or. red pd. 


d. 180-200 


V. si. a. h. 

i. ^ 

d. h. HCI 

604 

red nd./ac. 


190 

subl.>190 

1 .; s. ac. 

V. si. s. 

V. s. bz. 

605 

red pr./chl. 


204 

subl. 210 

i. 

si. 8. 

s. bz. 

606 

red pr./al. 


131 

240 d. 

i.;8. HCI 

8 . 

8. 

607 

yel. pr./al. 


91 

d. 

i.; i. HCI 

8. 

8. 

608 

or. If. 


159-60 

d. 

V. s. chi. 

8. h. 

V. 8. 

609 

yel. If. 


171-2 

subl. 


0.3 c. 

8.; 8 . KOH 

610 

brn./aq. al. 


205 


V. si. s. 

s h. 

s. Na 2 C 03 

611 



21 5 d. 



8. 

8. ; 8. bz. 

612 

red mn./et. 


55 


i.; s. bz. 

6.0315® 

147 . 717 ® 

613 

or. rhb. 


54-5 


i. 

8. 

8 . 

614 

or. nd./lg. 


144-5 


i. 

Sl. 8. 

8 .; 8 . Ig. 

615 

yel. rhb. 

1.248JS° 

36 

d. 

i. 

11.4150 

43 . 515 ® Ig. 

61 G 

brn./al. 


246-8 d. 


V. si. s. h. 

8 . h. 

8. h. 

617 

nd. or If. 


320 d. 

i 

i. 

sl. s. 

8 l. 8. 

618 

yel. armor. 


d. 240 ± 


i. 

i. 

8 . CsMsN 

619 

yel. rhb. /al. 


127 


i. 

8. 

620 

yel. rhb. /al. 


167-8 


i. 

1 


621 

col. pr./aq. 


d.245± 


s. h. 

8l. 8 . . 

1 

8 .; 8. HCI 

622 

wh. amor. 




V. si. 8 . 

i.;d. h.a. 

I.(NH4)zS 

623 

col. nd. 


80 

3066OnuD 

i. 

sl. 8 . 

8l. 8. 

624 

nd. 


57.5 


i. 

V. 8. 

V. 8. 

625 

rhb./al. 

1 


59-60 

295-7 si. d. 

V. 8. chl. 

sl. 8. C. 

8l. 8. C. 

626 

pi. 

1.035i§° 

41-2 

260-2 

8. HzSOa 

8 .;s. chl. 

8 .; 8 . bz. 

627 

It. yel. rhb. 


62 

345-8 si. d. 

i. 

sl. 8. 

V. 8. 

628 

nd./al. 1 

i 


108-9 



130®; 8 . h. 


629 


156-7 



0.1630® 


630 

brn. fl. 


210-11 


1 

{. 

sl. 8. 

1. 

631 

If./aq. al. 


185-6 



V. 8. 


632 

yel. cr. 


56 (48) 

300± 

i. 

8. 

8. 


Badisohe acid 4551 
Banana oil 398 
Bfi li atari ne, cf. aikd. 
Baptisin, cf. glode. 


Baptitoxine, of. aikd. 
Barbital 2124 
Barytine, cf. aikd. 
Baum's acid 4498 


Bayer acid 451 2 or 4553 
Bebeerine, cf. aikd. 

Beet sugar 5663 
Benzaoetin 29 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeO. 

Ref. 

Formula 

Weight 

669 

Bencene hexachlo- 


CsHfiCI* 

V-23 

290.85 


ride {fit cia) 





670 

indone 

safranone 

CisHuONz 

XXIII-413 

272.29 

671 

pentacarboxylio 


C6H(C02H)5-5H20 

IX-1006 

388.24 


acid 





672 

aulfinic acid 


C 6 H 5 SO 2 H 

XI-2 

142.17 

673 

sulfinic Na 


C 6 H 5 S 02 Na- 2 H 20 

XI -6 

200.19 

674 

aulfohydroxamic 

Piloty’s acid 

CsHsSOrNHOH 

XI-51 

173.18 


acid 





676 

sulfonic acid 


CgHs-SOsH 

XI-26 

158.17 

676 

sulfonic Na 


CgHsSOjNa-HzO 

XI-28 

198.17 

677 

sulfonic amide 

benzenesulfonamidel 

C6H5-S02NH2 

XI-39 

157.18 

678 

sulfonic chloride 

benzenesuifonyl 

CsHsSOrCI 

XI-34 

176.62 



chloride 




679 

1 -sulfonic acid-(4- 

suifenazoxine 

HO 3 SC 6 H 4 N 2 - 

X XU-584 

329.32 


azo-5)-8-hy- 

droxy-quinoline 


C 9 H 5 N( 0 H) 



680 

tetracarboxylic acid 

prehnitic acid 

C6H2(C02H)4-2H20 

IX-997 

290.18 


(1,2,3, 4) 





681 

tetracarboxylic 

mellophanic acid 

C6H2(C02H)4 

IX-997 

254.15 


acid (1,2,3, 5) 





682 

tetracarboxylic 

pyromallitic acid 

C 6 H 2 (C 02 H) 4 - 2 H 20 

IX-997 

290.18 


acid ( 1 , 2 , 4, 6 ) 





683 

tricarboxylic acid 

hemimellitic acid 

C6H3(C02H)3-2H20 

IX-976 

246.17 


(1.2,3) 





684 

tricarboxylic acid 

trimellitic acid 

<56H3(C02H)3 

IX-977 

210.14 


(1,2,4) 





685 

tricarboxylic acid 

trimesic acid 

C6H3(C02H)3 

IX-978 

210.14 


(1,3,5) 





686 

trisulfonic acid 

(1,3,5) 

(^H 3 (S 0 ,H )3 +aq. 

XI-227 

318.29 

687 

Benzenyl-aminothio- 

/t-phenylbenzo- 

C 6 H 4 N:C(C 6 H 5 )S 

XXVII-74 

211.27 


phenol 

thiazole 

I ... 1 



688 

aminoxime 


CeHsCCNOmNHz 

IX-304 

136.15 

689 

naphthylamidine 

a-naphthyl-benz- 

C 6 H 5 C(:NH)NH- 

XII-1233 

246.30 



amidine 

C 10 H 7 



690 

phenylenediamine 

a-phenylbenzimid- 

C6H5C:NC6H4NH 

XXin-230 

194.23 


(1,2) 

azole 

1 1 



691 

Bemhydrol 

diphenyl carbinol 

(C 6 H 5 ) 2 CH 0 H 

VI-678 

184.23 

692 

ether 


[(C6H5)2CH]20 

VI-679 

350.44 

693 

Benshydryl amine 


(C6H5)2CH.NH2 

XII-1323 

183.24 

694 

benzoic acid (p) 


C6H5CH(0H). 

X-346 

228.24 




C 6 H 4 C 02 H 



695 

Benddlne disui- 


[C6H3(NH2)S03H]2 

XIV-794 

344.35 


fonic acid (o,o') 





696 

monosulfonic acid 

(4;4',3) 

H2NCsH4- 

XIV-770 

264.29 




C 6 H 3 (NH 2 )S 03 H 



697 


dibenzoyl 

((36Hs-CO)2 

VII-747 

210.22 


Betueilanti 

tri phenyl oxazole 

CsH5C:C(CsHs)0- 

XXVU -88 

297.34 


C(C6Ha):N 

diphenyl glycolic (C 6 H 5 ) 2 C( 0 H)-C 02 H X-342 228.24 

acid 


Benzene hexahydrtde 1601 
Benzene eulfonamide 677 


Benzene sulfonyl chloride 678 
Benzene tetrahydride 1609 



ORCAINfC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

SppiciOo 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parte | 

Water 

Alcohol 

Ether 

669 

col. cr./ 

1 .89^9® 

310-2 


0.1320®, 

V. si. 8.; 

V. 8l. 8. ac. 


xylene 




chi. 

1220bz. 


msEM 

brn. nr^et. 


248-9 


si. s. 

V. 8. 

i. alk. 

671 

rhb. 


228-30; 


V. 8. h. 

8 . 

si. 8 .; f. bz. 



238 (anh.) 




672 

pr./aq. 

V . . 

83-4 

d.>100 

V. s. h. ; 

V. 8. 

V. 8. 






si. s. c. 



673 








674 

rhb. pl./aq. 


126 ± 

d. >m. p. 

s. h. 

8 .; V. al. s. 

8 .; 8 . act. 







bz. 


675 

col. nd. 


65-6* 

d. 

V. s. 

V. 8. 

I.; si. 8 . bz. 

676 

nd./aq. al. 


450 d. 


60“® 

si. s. h. 


677 

mn. nd./aq. 


156 


0.4310® 

V. S. f 

V. 8. 

678 

cr. 


16.5-17.5 

251.5 

i.; d. h. 

V. 8.; d, h. 

8. 

679 

or. nd./aq. 





'' 



al. 







680 



237-50 d. 




si. 8 . 

681 

cr. /aq. 



21 5-38 d. 


V. 8. 



382 

tri./aq. 


269-71 d. 


(anh.) 

V. 8. 






1.4ifi® 



683 

pl./aq. 


190 d. 


3.2190; 


8. 





V. 8. h. 



684 

nd./aq. 


216-8 d. 


si. s. 


sl. 8. 

685 

pr./aq. 

1 


375-80 

subl. 

2.822 50 

V. 8. 

8 . 

686 

hyg. nd. 


d.>100 


s. 



687 

nd./al. 


115 

360 ± (si. d.) 

i.;8. HCI 

si. 8. 

1 

8.; 8. CSz 

688 

mn./aq. 


79-80 


si. s. c. 

s.; s. bz. 

8 .; i. Ig. 

689 

pl./aq. 


141 


1 . 

s. , 

8 . 

690 

nd./aq. 


291 


si. s. 

s. 

sl. 8. chl.. 






bz. 

691 

nd./lg. 


68-9 

297-8^“‘*" 

0.05200 

V. 8. 

V. 8. 

692 

mn./bz. 


109-10 

2671 Smra 

I 

sl. s. h. 

V. s. bz. 

693 

Iq. 

1 . 064^^5^° 


301-27^“*” 




694 

nd./aq. 


164-5 

d. 

3. h. 

8. 

1 8 .; sl. s. chi. 

1 

695 

pr./aq. 


d.>175 


0.08250 

i. 

i. 

(-fSHzO) 






696 

If. 




V. si. 3. h. 

V. sl. s. 

V. sl. 8. 

697 

trig. pr. 

1.23150 

95 

346-8 (si. d.) 

i. 

V. 8. 

V. S. 

698 

pr,/al. et. 


115 


V. si. 8. 

sl. 8. C. 

V. 8. ; 8. h. 






ac. 

699 

nd./aq. 


150 


8. h. 

8 . 

1 

8 .; 








8 . H 2 SO 4 


♦Cryst +I. 6 H 2 O, m,p. 43-4. 

Benzenyl-amidina 649 Benzidine 1713-4 

Benzhydryl-aniline 384-5 Benzidine (ff) 1711 
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PHYSICAL CONSTANTS OF 


No. 

Namo 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

700 

Benzil-oxime, di- 
(»yn) 

a-benzildioxime 

(C 6 H 5 C:N 0 H )2 

VII-760 

240.25 

701 

oxime, di-(antK) 

^-benzildioxime 

(C 6 H 5 C:N 0 H )2 

VII-761 

240.25 

702 

oxime, di- iamphi) 

7 -benzildioxime 

(C6H5C:N0H)2* 

C 2 H 5 OH 

Vn-763 

286.32 

703 

oxime, mono- (a) 


CfiHsCOCCrNOH)- 

CeHs 

VII-757 

225.24 

704 

oxime, mono- (0) 


Ci4Hn 

VII-758 

264 29 

705 

oxime, mono- (0) 


Ci4Hn02N 

VII-758 

225.24 

706 

osazone (a) (ayn) 


(CeHsOz- 

(NNHC6H5)2 

XV-173 

390.47 

707 

osazone (0) (anti) 


(CeHsOz- 

(fMNHC6H5)2 

XV-174 

390.47 

708 

Benzimidazole (o) 


C 6 H 4 N:CHNH 

1 1 

XXIII-131 

118.13 

709 

Benzimidazolone 

(«) 

Benzohydroxamic 

acid 

o-phenylene urea 

C 6 H 4 NHCONH 

1 1 

XXIV-116 

134.13 

710 

7V-benzoyl hydroxyl- 
amine 

CeHsCONHOH 

IX-301 

137.13 

711 

Benzoic acid 


C 6 H 5 CO 2 H 

IX-92 

122.12 

712 

Na salt 

sodium benzoate 

C6H5C02NaH20 

IX-107 

162.12 

713 

amide 

benzamide 

CeHsCONHz 

IX-195 

121 13 

714 

anhydride 


(CeHsCOzO 

IX-164 

226 22 

715 

anilide 

benzanilide; N-Ph- 
benzamide 

CeHsNH-COCeHs 

XII-262 

197.23 

716 

nitrile 

phenyl cyanide 

C 6 H 5 CN 

IX-275 

103.12 

717 

Benzoin (dl) 


CeHsCHOHCOCsHs 

VIII-166 

212.24 

718 

acetate 

acetyl benzoin 

CeHsCOCHCCeHs)- 

O 2 C.CH 3 

VIII-174 

254.27 

719 

ethyl ether 


CeHsCHCOCzHs)- 

COCsHs 

VIII-174 

240.29 

720 

oxime (a) 

cupron 

Ci 3 H, 20 :C:NOH 

VIII-175 

227.25 

721 

oxime (/9) 


C,3H,20:C:N0H 

VIII-175 

227.25 

722 

phenylhydrazone 

(«) 


CeHsNHNrCCCeHs)- 

CHOHCeHs 

XV -200 

302.36 

723 

phenylhydrazone 

(0) 


CsHsNHNiCCCeHs)- 

CHOHCcHs 

XV-200 

302.36 

724 

Benzophenone 

diphenyl ketone 

(C6H5)2C0 

Vn-410 

182.21 

725 

anil 


(C6H5)2C:N.C6H5 

XII-201 

257.32 

726 

chloride 

di Ph-diCI-methane 

(C6H5)2CCl2 

V-590 

237.12 

727 

dicarboxylic acid 

( 2 , 2 ') 

(H 02 CC 6 H 4 ) 2 :C 0 

X-881 

270.23 

728 

oxime 

diphenyl ketoxime 

(C 6 H 5 ) 2 C:N 0 H 

VII-416 

197.23 

729 

phenylhydrazone 


C6H5NHN:C(C6H5)2 

XV-148 

272.33 

730 

Benzo-phosphinic 
acid (p) 


H02CC6H4P0(0H)2 

XVI-820 

202.11 


Benznaphthalide 765 Benzoic acid suffamide 5671-3 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Si>ecific 

Gravity 

Melting 
Point °C. 

Boiling 
Point “C. 

1 Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

700 

If. 


235-7 d. 


i.; s. 

0.05’7o 

V. 8 l. s. 





IMaOH 



701 



206-7 d. 


si. s. h. 

15.3^>® 

V. 8 . 

702 



anh. 164-6 



>15.3*7® 

V. 8 . 

703 

If./aq. al. 


138-40 

d, 200 

i. 

s. c. 

s. 

704 

nd./bz. 


70 


V. si. s. 

V. s. 

V. 8 . 

705 


113-4 





706 

yel. nd. 


205-15 


1 . 7^9® act. 

si. s. c. 

8 . 

707 

nd. 



225-35 


2 4^90 act. 

si. 8 . 

si. 8 . 

708 

rhb./al. 


170 

>360 

si. s.; s. a. 

V. 8 . 

sl. 8 .; s. alk. 

709 

If./aq. 


310-2 

subl. >270 

si. s. h. 

s.; si. s. bz. 

i. aq. a. 

710 

rhb. 


131-2 

expl. 

2 256® 

V. s. 

sl. 8 .; i. bz. 

711 

mn. pr. 

1.316^° 

122 4; 

250.0 

0 21’7 50j 

46 6*5®, 

66*5® 




subl. > 


2 

abs. al. 





100 





712 

col. cr. 


-HzO, 120 


61250; 

2 3250 ; 







771000 

8.378® 


713 

col. pr. 

1.341 

130 

290 

1 .3625‘» 

17 025®, 

8 l. 8 . 







abs. al. 


714 

rhb./et. 

1.199-V-° 

42 

360 

i. ; s. act. 

s. ; s. bz. 

s.; 8 . chl. 

715 

If./al. 

1.31<° 

1G3 

1 17-9*0">™ 

i. 

4300 ^ abs. 

sl. 8 . 







al. 


716 

col. Iq. 

b 

o 

o 

-13 8 

191.1 

11000 

CO 

GO 

717 

mn. 


133-7 

343.4768mm 

V. si. s. h. 

s. h. ; s. act. 

sl. 8 . 

718 

pr./et. or 


83 



V. s. 

V. 8 . 


al. 







719 i 

nd./lg. 


62-3 


V. 8 . bz. 

V. 8 . * 

V. 8 . 

720 

pr./bz. 


151-2 


si. 8 . 

s. 

8. NH4OH 

.721 

pr. 


99 




8 . 

722 

col. nd. 


155-8 

1 ... 

j 

2 2200 


723 

col. nd. 


106 

1 ' ■ ’ ' 



' 8.820® 

8 . 

724 

col. rhb. 

(a) 1.083540 

(a) 48.1 

305 9 

i. 

6.5*5®; 

15*8® 



03) 1.108230 

(/3)26.5 



s. chl. 





> (7)45.8 








(5) -51 




1 

725 

yel. rhb./ 


117(112) 

356-8 

8 . bz., CSz 

si. s. 

8l. 8. 


et. 







726 

col. Iq. 

1 .235^9° 


305 d. 

d. 

d. 

8 . bz. 

727 

cr. 


150-5 d. 

-H 2 OI 6 O® 

i. 

8 . 

8 . 

728 

cr. /Ifl. 


143-4 


V. si. s. 

V. 8 . act. 

V. 8 . 

729 

col. nd. 


137-8 



si. s. h. 


730 

nd./aq. 


>300 

d. >300 

8 . 

si. s. 

8 l. 8 . HCI 


Benzophenone oxide 6451 






4t6 


PHYSICAL COSTSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

731 

Banzo-pi nacol i na 

phenyl-trityl ketone 

(C6H5)3CC0C6H5 

VlI-644 

348.42 


0 ?) 





732 

pinacone 


f(C«H 5 ) 2 COH]z 

\/I-1058 

366.44 

733 

purpurin 48 

ditoiyl-bi 8 -(azo- 

[CioHsCNHiXSOjNa)- 

♦XVI-342 

724.71 



naphthionic acid) 

NiNCeHjCCH,)-^ 



734 

thiazylhydrazfne 


C 6 H 4 N:C(N 2 H 3 )S- 
! 1 


165.21 


( 2 )' 




735 

trichloride 

phenyl chloroform 

C® H 5 CCI 3 

V-300 

195.48 

736 

Banzoxyl-2-di- 

alypin hydro- 

[(CH3)zNCH2]2:C: 

IX-175 

314.85 


mathyl -amino- 

chloride 

(C2H5)(02CC6Hs)' 




methyl -l-di- 


HCI 




mathyl -amino- 






butane (2) HCi 





737 

nitrate 

alypin nitrate 

C 16 H 2602 N 2 HN 03 

♦IX-92 

341 . 40 

738 

Benzoyl acetic acid 


C 6 H 5 COCH 2 C 02 H 

X-672 

164.15 

739 

acetic ester 

ethyl benzoyl- 

CeHs-COCHrCOz- 

X-674 

192.21 



acetate 

C 2 H 5 



740 

acetoacetic ester 


C2H30CH(C7H50)* 

X-817 

234.24 




C 02 C 2 H 5 



741 

acetone 


CeHsCO CHi CO CHa 

VII-680 

162.18 

742 

acetonitrile 

<o-cyanoacetophenone 

CsHs-COCHzCN 

X-680 

145 15 

743 

acrylic acid (0) 


CyHsOCHrCH- 

X-726 

194.18 




CO 2 HH 2 O 



744 

alanine (dl) 


CeHsCONH- 

IX-248 

193.20 




CH(CH 3 )C 02 H 



745 

alanine ( 1 ) 


CioHiiOsN 

IX-248 

193.20 

746 

aminobenzoic acid 

N-bonzoyl-an- 

C7H50NHC6H4- 

XIV-340 

241 24 


(«) 

thranilic acid 

CO 2 H 



747 

aminobenzoic acid 

benzaminobenzoic 

CrHsONHCeHr 

XIV-397 

241 . 24 


(m) 

acid 

CO 2 H 



748 

aminobenzoic acid 


CtHbONHCsHa- 

XIV-433 

241 . 24 


(p) 


CO 2 H 



749 

auramine 


[(CH3)2N.C6H4]2C: 

XIV-95 

371.46 




NCOCsHs 



750 

benzoic acid (o) 


C6H5COC6H4- 

X-747 

244.24 




CO 2 HH 2 O 



751 

benzoic acid (m) 


C 6 H 5 CO.C 6 H 4 CO 2 H 

X-752 

226 . 22 

752 

benzoic acid (p) 


C 6 H 5 COC 6 H 4 CO 2 H 

X-753 

226.22 . 

753 

bromide 


CeHsCOBr 

IX-195 

185.03 ‘ 

754 

carbinoi 

phenacyl alcohol 

CsHsCOCHzOH 

VIII-90 

136.14 

755 

chloride 


CcHs-COCI 

IX-182 

140.57 

756 

cyanide 


CeHs CO-CN 

X-659 

131.13 

757 

fluoride 


CeHs-COF 

IX-181 

124.11 

758 

formic acid 

phenylglyoxylic acid 

C 6 H 5 COCO 2 H 

X-654 

150.13 

759 

glycolic acid 


C 7 H 5 OOCH 2 CO 2 H 

IX-167 

180.15 

760 

hydrazine 


CsHsCONHNHz 

IX-319 

136.16 

761 

hydrogen peroxide 


C^HsCOrOH 

IX-178 

138.12 

762 

iodide 


CsHs-COI 

IX-195 

232.03 

763 

lactic acid (dl) 


CH3CH(02C7H5)' 

IX-167 

194.18 




COzH 



1 764 

7 - ( 2 - methyl pi per- 

neotheain 

CicHzsOzNHCI 


297.82 


idlno)-propanoi 






HCI 






Benzo-flavone 4479 
Benzo-hydroquinona 2322 
Banzo-Y-pyrone 1490 
Banzo-pyrrola 3864 
Banzo-quinotine 4518 


Benzo-quinone 5541-2 
Benzo-reaorcin 2321 
Banzo-satin 4143 
Banzoaoi 3482 
Benzo-thiophene 5912 


Banzo-trfazole 252 
Banzozone 73 
Banzol 656 
Benzoxazinona 645 
Banzoyl-acetophanona 1781 




ORGANIC COMPOUNDS 


427 



BenzoyUanisoie 4070 
Benzoyl-anthraniilc acid (^0 746 
Benzoyl-azide 653 
Penzoyl-ecgonine, cf. aikd. 


Benzoyl-eugenoi 3220 
Benzoyl-formaldoxime 4874 
Benzoyl-giucose, cf. glcd. 
Benzoyl-glycine 3664 


Benzoyl-guaiaool 3482 
Benzoyl-nydroquinone 2322 
Benzoyl-hydroxylamine (/V) 710 
Benzoyl-naphthalene 6210-1 








428 


PHYSICAL CONSTANTS OF 



Name 

Synonym 

Formula 

Beil. 

Rof. 

Formula 

Weight 

765 

Benzoyl 

a-naphtfiylamine 

benznaphthaiide 

C 6 H 5 CONHC 10 H 7 

XII-1233 

247.28 

766 

peroxide 


(C6H5C0)202 

IX-179 

242.22 

767 

phenyl hydrazine 


CJeHsNCCOCeHs)* 

XV-250 

212.24 

768 

(at, a') 

phenyl hydrazine 


NHz 

CsHsNHNHCOCeHs 

XV-255 

212.24 

769 

phthalic acid 


CeHsCO.CeHa. 

X-880 

288.25 

770 

(1;2,3) 

piperidine (AO 


(C02H)2H20 

C7H50NCH2(CH2)4 

1 1 

XX-46 

189.25 

771 

propionic acid (0) 


C 7 H 5 OCH 2 CH 2 CO 2 H 

X-696 

178.18 

772 

terephthatic acid 

(1;2,5) 

Ci3H80(C02H)2 

X-881 

270.23 

773 

2 -thiohydantoin 


CHzCO-NHCS-N- 

*XXIV- 

220.24 

774 

( 1 ) 

thiourea 


1 1 
C 7 H 50 

C 7 H 50 NHCSNH 2 

294 

IX-219 

180.22 

775 

toluidide (o) 

A^-tolylbenzamide 

C 7 H 50 NHC 6 H 4 CH 3 

XII-795 

211.25 

776 

toluidide (m) 

(«) 

C7H50‘NHC6H4CH3 

XII-861 

211.25 

777 

toluidide (p) 


C 7 H 50 NHC 6 H 4 CH 3 

XII-926 

211.25 

778 

urea (IS) 


CsHsCONHCONHz 

IX-215 

164.16 

779 

Benzoylene urea 

2,4-di ketotetrahy- 

C 6 H 4 NHCONHCO 

XXIV-373 

162.14 

780 

Benzyl acetamide 

dro-quinazolme 

acetyl-benzyiamine 

1 1 

CHsCONH- 

XII-1044 

149.19 

781 

(A^) 

acetate 


CHzCgHs 

CsHsCHzOCOCHj 

VI-435 

150.17 

782 

alcohol 

phenyl carbinol 

CeHsCHzOH 

VI-428 

108.13 

783 

amine 

u-aminotoluene 

C 6 H 5 CH 2 NH 2 

XII-1013 

107.15 

784 

aminophenoi (p) 


CeHsCHz-NH- 

XIII-448 

199.24 

785 

aminophenol HCI 

(p) 

CuHuONHClHzO 

XIII-448 

253.72 

786 

aniline 

phenyl-benzylamine 

CeHsCHz'NHCeHs 

XII-1023 

183.24 

787 

arsonic acid 


C6H5CH2AsO(OH)2 

XVI-872 

216.05 

788 

azide 


C 6 H 5 CH 2 N 3 

V-350 

133.15 

789 

benzoate 


CeHsCOz'CHzCsHs 

IX-121 

212.24 

790 

benzoic acid (o) 


C6H5CH2-C6H4C02H 

IX..676 

212.24 

791 

benzoic acid (m) 


C6H5CH2-C6H4C02H 

IX-676 

212.24 

792 

benzoic acid (p) 


C6H5'CH2C6H4C02H 

IX-677 

212.24 

793 

bromide 

w-bromotoluene 

CeHsCHz-Br 

V-306 

171.04 

794 

butyrate 


CzHsCHzCOzCHz- 

VI-436 

178.22 

795 

carbamate 


CeHs 

NHzCOz'CHzCsHs 

VI-437 

151.16 

796 

chloride 

w-chlorotol uene 

Cehs-CHzCI 

V-292 

126.58 

797 

chtoroacetate 


Cl C Hz COz* C HzCe H 5 

VI-435 

184.62 

798 

cinnamate 

cinhamein 

CbHtCOz-CzHz 

IX-584 

238.27 

1 799 

cyanamide 


CsHsCHz-NHCN 

XII-1051 

132.16 

800 

cyanide 

phenylacetonitrile 

CcHsCHzCN 

IX-441 

117.14 

801 

cyan urate (wo) 


(CeHsCHzNCOa 

XX VI-255 

399.43 

802 

diphenyl (o) 


C6H5CH2Ci6H4-C6H5 

V-708 

244.32 

803 

diphenyl (p) 


C6H5CH2C6H4(56H5 

V-708 

244.32 

804 

diphenylamine 

diphenyl- 

(C6H5)2NCH2C6H5 

XII-1033 

259 33 

805 

L 

disulfide 

1 

benzylamine 

dibenzyl-disulfide 

(C6H5*CH2)2S2 

VI-465 

246.37 


Benzoyi-nitromethane 4594 Benzoyl-resorcin 2321 

Benzoyt-pereulfide 1779 Benzoyt-saticin. cf. glcde. 

Benzoyl-pseudotropine, cf. alkd* Benzoyi-sulfimide 5579 

Benzoyl-pyrogatloi 6224 Benzoyl-paeudo-tropine, cf. alkd. 





ORGANIC COMPOUNDS 


429 



Benzyl, cf. also dibenzyl. 
Benzyl-acetic acid 3704 
Benzyl-acetoacetic ester 2983 
Benzyl-carbamide 844 


Benzyl-carbinol 5187 
Benzyl-cellosolve 3449 
Benzyl citrate 6085 






10 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Rof. 

Formula 

Weight 

806 

Benzyl ether 

dibenzyi ether 

(C6H5CH2)20 

VI-434 

198.25 

807 

formate 


HCOa-CHz-CeHs 

VI-435 

136.14 

808 

hydrazine 


CfiHs-CHrNHNHz 

XV-531 

122.17 

809 



HOC 6 H 4 CO 2 C 7 H 7 


228.24 






(P) 





810 

hydroxylamine (a) 


CfiHs-CHz-ONHz 

VI-440 

123.16 

811 

hydroxylamine (/9) 


CeHs-CHz-NHOH 

XV-17 

123.15 

812 

lmino-{4-methoxy- 

anisalbenzylamine 

C6H5CH2N:CHC6H4- 

XII-1043 

225.28 


phenyl) methane 


OCH 3 



813 

iodide 

w-iodotoluene 

CcHs-CHz-I 

V-314 

218.05 

814 

lactate 


CH 3 CHOHCO 2 C 7 H 7 

♦* VI-420 

180.20 

815 

maionic acid 


C6H5CH2CH(C02H)2 

IX-868 

194.18 

816 

mercaptan 


CsHs-CHa-SH 

VI-453 

124.19 

817 

naphthalene (a) 

Ph-naphthyl methane 

C 6 H 5 CH 2 C 10 H 7 

V-689 

218.28 

818 

naphthalene (/9) 

Ph-naphthy I methane 

CeHsCHzCwHr 

V-690 

218.28 

819 



C6H5CH20-CioH7 


234.28 

820 

0-naphthyl ether 


C^H^CH20CioH7 

VI-642 

234.28 

821 

oc-naphthyl ketone 


C 6 H 5 CH 2 COC 10 H 7 

VII-51 2 

246.29 

822 

phenanthracene (9) 


C7H7C6H,:C2H2:C6H4 

♦V-359 

268.34 

823 

phenol (o) 

HO-diPh-methane 

C 6 HSCH 2 C 6 H 4 OH 

VI-675 

184,23 

824 

phenol (p) 

4-hydroxy-ditan6 

C 6 H 5 CH 2 C 6 H 4 OH 

VI-675 

184.23 

825 

phenyl carbamate 

butolan 

C 7 H 7 C 6 H 4 O 2 CNH 2 

♦VI-325 

227.25 


(p) 





826 

phenylhydrazine 


(C7H7){C6Hs)N-NH2 

XV-532 

198.26 


(a/x) 





827 

phenylhydrazine 

(a, a) 

Ci3H,2N-NH2HCI 

XV-533 

234.72 


HCI 





828 

phenyl nitrosamine 

nitroso-benzyi- 

C6H5CHrN(NO)- 

xn-1071 

212.24 



aniline 

CbHs 



829 

propionate 


C2H5C02CH2C6H5 

VI-436 

164.20 

830 

pyridine (2) (a) 


C6H5-CH2-C5H4N 

XX-425 

169.22 

831 

pyridine (3)(0) 


C 6 HVCH 2 C 5 H 4 N 

XX-426 

169.22 

832 

pyrrole (/V) 


C 4 H 4 N.CH 2 C 6 H 5 

XX-164 

157.21 

833 

salicylate 


H0C6H4C02CH2C6H5 

X-80 

228.24 

834 

succinate (mono) 


C7H702C(CH2)2C02H 

VI-436 

208.22 

835 

sulfone 

dibenzyl sulfone 

(C6H5CH2)2S02 

VI-456 

246.31 

836 

sulfoxide 


(C6H5CH2)2S0 

VI-456 

230.31 

837 

tartronic acid 


C7H7-C(0H)(C02H)2 

X-516 

210.18 

838 

iso-thiocyanate 

benzyl mustard oil 

CfiHsCHz-NrCS 

XII-1059 

149.20 

839 

thiourea 


CsHsCHz-NH-CS-NHz 

XII-1051 

166.24 

840 

iso-thiourea 


C7H7S-C(;NH)-NH2 

VI-461 

166.24 

841 

iso-thiourea HCI 


CsHioNzSHCi 

VI-461 

202.70 

842 

toluene (m) 

phenyl-toiyi- 

C 7 H 7 C 6 H 4 CHJ 

V-607 

182.25 


I 

methane I 

j 



843 

toluene (p) 


1 C 7 H 7 C 6 H 4 CH 3 

V-607 , 

182.25 

844 

urea | 

benzyl carbamide f 

CeHsCHzNHCONHz 

XII- 1050 

150.18 

645 

BorylliMm diethyl | 


(C2H5)2Be 

IV-646 

67.14 

846 

Betaine t 

tri methyl glycine; 

(CH3)3NCH2C0.0 

IV-346 

117.15 



oxyneurine 

1 1 



847 

hydrochloride 

acidol; lycine 

CsHnOzNHCI 

IV-348 

153.61 

848 

Betulln 


C 30 H 50 O 2 

♦♦VI-937 

442.70 


t See Also Alkaloids table. 
Mnsyt-«thyl>anilino 2984 
B#nsyt-othyi ether 2986 
mnsyl fu mar ate 1785 
Bensyt maleate 1788 


Benzyl-methyl ether 4146 
Benzyl mustard oil 838 
Benzyl phthalate 1789 
Benzyl succinate 1790 
Benzyl sulfide 1791 


>RGANIC COMPOUNDS 
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No. 

Crystalline 
Fonn and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

806 

Iq. 

1.036'«'* 

1.5-3. 5 

295-8 

I. 

8. h. 

8. 

807 

col. Iq. 

1.08123® 

3.6 

202-3i*i““ 

1. 

8. 

00 

808 

col. oil 


26 

13529mm 

00 

00 

oo 

809 



110-2 


j 

V. 8. 

8. 

810 

oil 



1 1 8-950*nm 




8U 



57-8 

12350nm> 

8. 



812 



89-91 





813 

cr. 

1.734*5® 

24.1 

g 310 mm 

1. 

8. 

8. 

814 




136-810mm 




815 

cr./et. 


121 

d. 180 

S. 

S. 

8.; G. Ii. bz. 

818 


1 . 058*0® 


194-5 




817 

If./al. 

1.1650® 

58-9 

350 

8. chl., bz. 

1.6 c.,3h. 

50 c. 

818 

mn. pr. 

1.1760® 

35.5 

350 


V. 8. h. 

V. 8. bz. 

819 



76-7 


i. 

8. h. 

8. 

820 



98-9 


8. chi., bz. 

8. 

8. 

821 



57 


i. 

8, 

3. 

822 

If./al. 


91-2 


i. 



823 

col. oil 


52(21) 

312 

V. 8. h. 

8. 

8.; 8. alk. 

824 

nd./al. 


84 

320-2 

8. h. 

8. 

8. ; 8. a) k. 

825 



144 


8l. a. 

8. h. 

8. bz. 

826 




216-838mm 




827 



167-70 





828 

yol. nd«/&l 


58 


8. chl., Ig. 

i. 

8. 

8. 

829 

Iq. 



220-2 



1 . Y 






830 

Iq. 

1.054^*^ 


2761^*®®“ 

i. 

V. S. 

V. 8. 

831 

Iq. 

1.061^1^° ; 

34 

2871®*®'*®'* 

i. 

V. 8. 

V. 8. 

832 


1 

<37.5 

246-7 

i. 

8. 

8. 

833 

col. oil 


23-6 

208*0®*®“ 

V. si. 8. 

oo 

oo 

834 

cr. 


59 


i. 

8. 

8. 

835 

nd./al. + 


150-1 

290(81. d.) 

i. 

81.8. 

8. bz. 


bz. 







836 

If./al. 


133-4 

d. 210 

8. h. 

V. 8. 

V. 8. 

837 

or. 


147 d. 


8. 

8. 

8. 

838 

K* • 

Iq. 

1.125^1^® 


243 

i. 


8. 

839 

nr /aa. 


162-4 


i. c. 

1.5c. 


840 

. / aM. 

nd./bz. 


103-4 d. 


8. chi., bz. 

8. 

1 8. 

841 

pl./HCI 


176(148) 


8. 

8. 

1 

1. 

842 

la 

0.997^1-50 


275747mm 


8. 

' 8. 

843 

Iq- 

0.99415® 

-30 

1 

285-6 

V. 8. chl. 

V. 8. 

1 

V. 8. 

844 

nd./al. 


147-8 

d. 200 

1 .7«o 

3.1*5®, act. 

0.05*2-5® 

845 

col. Iq. 


-11-3 

185-8 

d. 

d. 


846 

or. /ai. 


293 d. 


15715® 

8.615® 

I. 

847 

col. mn./al. 


236-7 d. 


60 

0.6 

1.; 1. chl. 

848 

nd./al. 


258 

eubi. 8l. d. 

I.; I. CS2 

0.7, c.; 

0,4, c.; 







4.27, h. 

3, h. 


Benzyl tartrate 1792 
Benzyl! dene, of. also benzal. 
Berberine, of. aikd. 
Berberonic aoid 5607 
Beroamol 3975 


Beta aoid 559 
Beta C acid 4534 
Beta gamma acid 4537 
Betaine, of. aIkd. 

Betel 4569 









492 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weigiit 

849 

Betulinie acid 


C30H48O3 

VI-939 

456.68 

850 

Bllifiiscin 

bile pigment 

C16H10O4N2 


294.26 

851 

Bilirubin 

principal bile pig- 
ment 

(C,sH„OiNi)i 


572.64 

852 

Biliverdin 

bile pigment 

C 32 H36O8N4 


604.64 

853 

854 

Biotin 

methyl ester 

vitamin H 

C,oH„ 0 ,NjS 

Cl 1 HibOsNjS 


244.31 

258.33 

855 

Bismuth triethyl 

triethyl bismuthine 

(C 2 H 5 ) 3 Bi 

IV-622 

296.18 

856 

trimethyl 

trimethyl bismuthine 

(CH 3 ) 3 B| 

IV-622 

254.10 

857 

triphenyl 

triphenyl bismuthine 

(CsH 5 ) 3 Bi 

X VI-898 

440.30 

858 

triphenyl 

dichloride 

triphenyl bismuth- 
ine dichloride 

(C 6 H 5 ) 3 Bi:Cl 2 

X VI-899 

51 1 . 21 

859 

Biuret 

allophanamide 

NH(CONH 2 ) 2 t 

III-70 

103.08 

860 

Borneol (d or I) 


CioHitOH 

VI-75 

154.24 

861 

Bornyl acetate (d) 


CioHitOCOCHj 

VI-78 

196.28 

862 

amine (d) 


CioHn-NHi 

XII-45 

153.26 

863 

a-bromo-iso» 
valerate (d) 

brovalol ; valisan; 
eubornyl 

(CH3)2CHCHBr- 

C02CioHi7 

VI-79 

317.27 

864 

chloridel; 

Iso-bornyl chloride 

C10H17CI 

V-97 

172.69 

865 

dibromo-di> 

hydrocinnamate 

adamon 

C6H5(CHBr)2C02- 

C10H17 

*IX-202 

444.21 

866 

salicylate (d) 

salit 

HOC6H4CO2C10H17 

X-76 

274.35 

867 

Iso-valerate (d) 

bornyval 

(CH 3 ) 2 CHCH 2 C 02 - 

CioH|7 

VI-79 

238.36 

868 

iao-valeryl- 

glycollate 

neobornyval 

(CH3)2CHCH2C02- 

CHi-COzCtoHiT 


296.39 

869 

Iso-Bornyl-n- 

valerate (d) 

gynoval 

CH 3 (CH 2 ) 3 COr 

C10H17 

1 VI-88 

238.36 

870 

Bornylene <l) 


C^oH1^ 

V-155 

136.23 

871 

Boron triethyl 


(C 2 H 5 ) 3 B 

IV-641 

98.00 

872 

trimethyl 


(CH 3 ) 3 B 

IV-641 

55 92 

873 

Brassidic acid 


C2iH4iC02H 

11-474 

338.56 

874 

Brazilein 


C16H12O5H2O 

XVni-194 

302.27 

875 

Brazilin 


Ci 6 Ht 405 

XVII-194 

286.27 

876 

Bromal 

tribromo-acetalde- 

hyde 

BrjCCHiO 

1-626 

280.78 

877 

hydrate 


Br3C.CH(OH)2 

1-626 

298.79 

878 

Bromo-ace- 

napththene (5) 


C| 2H9Br 

V-587 

233.11 

879 

acetamide (TV) 

acetbromamide 

CH 3 CO NHBr-HaO 

11-181 

155.99 

880 

acetanilide (a) 


Br.C6H4'NHCOCH3 

XII-632 

1 214.07 

881 

acetanilide (m) 


Br.C6H4NHCOCH3 

XII-634 

214.07 

882 

acetanilide (p) 

asepsin 

BrC6H4NHCOCH3 

XII-642 

214.07 

883 

acetic acid 


BrCH2C02H 

11-213 

138.96 

! 884 

acetoacetari'ilide 

(a) 


CH3COCHBrCO- 

NHCeHs 

XII-519 

256.10 

885 

Aceto-0- 

naphthone (<>>) 


CioH7CO.CH2Br 

♦♦VII-338 

249.11 

886 

acetone 


BrCHzCOCHa 

1-657 

136.99 

887 

1 

acetophenone (v) 

phenacyl bromide 

CeHsCOCHrBr 

VII-283 

199.05 


Cryst. +1 HzO/aq.; -HaO. 110®. 

EK al«o di. * Biioptin 2384 

aeid 1479 
]« pioments 850-2 
lineurina 1468 


t See alsa pinene hydrochloride. 

Btsmark brown 6058 Bixin 4933 
Bindsehedler'e green 5833 Bistriazo-ethane 1761 Blue cross gat 2712 

Biphenin 1722 Biurot-amidine 2081 Bonoform 5739 

'Biphenyl 2695 Biuret base 6209 Bordeaux DH 3732 
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No. 

Crystalline 
Form uud 
Color 

Specific 

Gravity 

Meltina 
Point °C. 

Boilinff 
Point °C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

fi49 



295-7 


V. si. 8 . 

s. 


850 

br. pd. 


183 


V. si. s. 

8.; V. s. alk. 

V. si. 8 . 

851 

or. pd. 


darkens 


i.; s. alk. ; 

V. si. 8 . ; 

V. sl. 8.; 




with d. 


s. bz. 

8 . CS 2 

8 . chi. 

852 

gn. pd. 




i.; s. alk. 

s. ; s. bz. ; 

V. sl. 8.; 







8 . CS 2 

i. chi. 

853 

nd. 


230-2 


s. NaOH 



854 

cr./al. et. 


166-7 


i. 

s.; s. Me at. 

8. 

855 

col. oil 

1.82 


♦1 0779nim 

i. 

V. 8. 

V. s. 

856 

col. oil 

2.3018° 


*110 

1 . 

V. s. 

V. s. 

857 

mn./al. 

1.952-1^® 

77-8 

2421^™™ 

i.; V. s. 

V. si. s. 

s. ; s. act. 






chi. 



858 

pr./chl. al. 


141.5 


V. s. bz. 

V. si. s. 

V. sl. 8. 

859 

nd./al. 


192-3 d. 


1 .25P°; 

s. 





451060 



860 

col. cr. 

1 . 011 -^® 

208.6 

215.0 

V. si. s. 

V. s. ; 8. bz. 

V. 8. 

861 

rhb./pet. 

0.9911*° 

29 

226-7 

I. 

8. 

8. 

862 

col. cr. 


163 

200 

i. 

V. 8. 

V. 8. 

863 

col. oil 

1.18 


163 

1 . 

s. 

8 .; 8. chi. 

864 

col. cr. 


161.5 


I. 

V. si. 8. C. 

V. 8. 

865 

col. cr./al. 


75 ± 


i.; s. h. 

s. h. 

s. h. 






chi. 



866 

cr. 


44-5 

230-550niin 

i.; 00 oil 

00 ; CO chi. 

OD 

867 

col. Iq. 

0.95120° 


255-60 

i. 

s. 

8. 

868 

col. oil 

1.03 


283-5 d. 

i.; s. oil 

V. 8. ; V. 8. 

V. 8. 

i 






bz. 


869 

col. Iq. 

0.953^^® 


143-5^8miu 

V. 8l. s.; 

s.;s. chi. 

8 . ; 8 . bz. 






s. act. 




col. cr. 


113 

'1 4074Onun 

i. 

s. Me al. 

8. toluene 

iBi 

col. iq. 

0.69623° 

-92 9 

95 

V. si. s. 

d. by air 


872 

col. gas 


-160 

-20 

V. 8l. 8. 

V. s. 

V. 8. 

873 

If./al. 

0.859*7° 

61-2 

23230inm 

0.7250 

V. Sl. 8 . c. 

8 i. 8. 

874 

rhd. red 


softens 


si. 8. h. 

8. alk. 

8 . d. 




130-40 


1 


H2S04 

875 

cr./abs. ai. 


250 


s.; 8 . alk. 

8 . 

8. 

876 

yet. iq. 

2 . 665 ^-** 


174 d. 

forms 

8. 

8. 






hydr. 



877 

cr. 

2.5664^® 

53 6 


s. 

s.; 8 . chi. 

8.; 8. glyc. 

878 

yel. cr. 

1 . 43755 ° 

51-2 

336.4 

'• 

s. 

V. s. 

879 

pi. + H 2 O 


70-80 

m. anh. 108 

s. 

s. 

V. 8. 

880 

nd./al. 


99 


i. 

8. 

8. 

881 

nd./aq. al. 


87 5 



V. 8. 

V. 8. 

882 

mn. pr. 

1.717 

166-7 


si. s. h. 

s. ; s. bz. 

8. chi. 

883 

pi. or rhb. 

1.934H® 

49-50 

208 

00250 

0)250 

00 250 

884 

col. If./al. 


138 d. 


V. si. s. ; 

V. s. 

sl. 8 .; 


1 • • 



8 . alk. 


sl. 8. chi. 

885 

red fl. 


84 


i. 

si. 8 . 

V. 8. 

886 

Iq. 

1 . 63423° 

-54 

136.572*«»» 

V. sl^ 

V. s. 

V. 8. 

887 

rhb. 

1.647^® 

50 

119 

i.; 8 . bt. 

V. 8. 

V. 8 . 


* Explodes when heated in air. . 

Bordeaux S 3732 Brilliant green base 5762 Brom cresol purple 1832 Brom thymol blue 1879 

Bornyval 867 Bromacetol 1866 Bro m iso val 1009 Bromelia 3094 

Oeurbonal 3188 Bromanil 5726 Brom phenol blue 5724 Brometone 6102 

□rilliant blue 6345 Brom cresol green 5718 Brom-tetragnost 5723 Bromo-acetonitrile 954 












PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

888 

Brosno acetophe- 
none (p) 

Me-p-Br-phenyi 

ketone 

BrCsH^COCHa 

VII-283 

199.05 

889 

acettoiuidide 

3;1,4 

Br.C6H3(CH3)NH- 

COCH 3 

XII-991 

228.09 

890 

acetyl bromide 


BrCHz-COBr 

11-215 

201.87 

891 

acetylene 

bromo-ethyne 

CH:C Br(or C:CHBr) 

1-245 

104.94 

892 

aliyi alcohol (fi) 


CH2:CBrCH20H 

1-439 

136.99 

893 

aniline (o) 


BrC6H4NH2 

Xn-631 

172.03 

894 

aniline (m) 


BrC6H4NH2 

XII-633 

172.03 

895 

aniline (p) 


BrC6H4NH2 

XII-636 

172.03 

896 

aniline (p) HCI 


BrC6H4NH2HCI 

XII-637 

208.50 

897 

anisoie (o) 


CH 30 C 6 H 4 Br 

VI-197 

187.04 

898 

anisole (p) 


CH 30 C 6 H 4 Br 

VI-199 

187.04 

899 

anthraquinone (1) 


C6H4:(CO)2:C6H3Br 

VII-789 

287.11 

900 

anthraquinone (2) 


C6H4:(CO)2:C6H3Br 

VII-789 

287.11 

901 

antipyrine (p) 

bromopyrine 

BrC6H4C5H70N2 

XXIV-33 

267.13 

902 

benzene 

phenyl bromide 

CeHsBr 

V-206 

157.02 

903 

benzene sulfonic 
acid (o) 


BrC6H4S03H 

XI-56 

237.08 

904 

benzene sulfonic 
acid (p) 


BrC6H4S03H 

XI-57 

237.08 

905 

benzene suifonyl 
chloride (p) 


BrC6H4S02CI 

XI-57 

255.63 

906 

benzoic acid (o) 


Br-C6H4C02H 

IX-347 

201 .03 

907 

benzoic acid (m) 


BrC6H4C02H 

IX-349 

201.03 

908 

benzoic acid (p) 


Br.C6H4C02H 

IX-361 

201.03 

909 

benzonitrile (p) 

p-Br-phenyl cyanide 

BrC6H4CN 

lX-354 

182.03 

910 

benzoyl bromide 

(m) 


BrC6H4COBr 


263.93 

911 

benzoyl chloride 

(p) 


Br.C6H4COCI 

IX-353 

219.48 

912 

benzyl bromide (p) 


Br.C6H4’CH2Br 

V-308 

249.95 

913 

benzyl chloride (o) 

<tf-CI-2-Br-toluene 

BrC6H4CH2C! 

♦V-155 

205 49 

914 

benzyl chloride (p) 


BrC6H4CH2Ci 

V-307 

205.49 

915 

iao-butyi benzene 

(P) 


BrC6H4C4H9 

V-415 

213.12 

916 

tert-butyi phenol 


(CH3)3CC6H3(Br)OH 

VI-525 

229.12 

917 

butyric acid (a)(dl) 


C2H5-CHBrC02H 

11-281 

167.01 

918 

iao-butyric acid (a) 


(CH3)2CBr.C02H 

11-295 

167.01 

919 

camphor (3)(d) 

a-bromocamphor 

CsHuCOCHBr 

I 1 

VII-120 

231.14 

920 

n-caproic acid (a) 


I t 

CH3(CH2)3CHBr- 

CO 2 H 

11-325 

195.06 

921 

cinnamic acid (a) 
{cU) 

bromo-allocin- 
namic acid 

C6H5CH:CBr.C02H 

IX-600 

227.06 

922 

cinnamic acid (a) 
(tran») 


CeHs-CHiCBr-COiH 

IX-599 

227.06 

923 

cinnamic acid 08) 
(<da) 

bromo-allocin- 
namic acid 

CeHsCBrzCHCOzH 

lX-598 

227.06 


Bromo-aoetylamino-toluene 889 
Bromo-«Uoo}nnamio add 921, 923 


Bromo-allyl bromide 1869 
Bromo-allylene 5342 
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Crystalline 
Form and 
Color 

Specific 

Gravity 

— 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

888 

col. If./al. 


50-1 

255736i&m 

i. ; 8 . bz. 

8 .; 8 . CSz 

V. 8 . ; 8 . ac. 

889 



116-7 





890 

IQ. 

2.317if:i® 

149-50 

d. 

d. 


891 

poisonous 



-2 

5000-6000 

8 . 



gas 




CC.1*®, 








CHzCBrz 



892 


1 .6^5® 


153-4 




893 

cr. 


31-2 

229 

i. 

V. 8. 

8. 

894 

cr. 

1.5792 0^0 

18.5 

251 

i. 

8 . 

8. 

895 

rhb. 

1 .8015-200 

63-4 


i. c. 

V. 8. , 

V. 8. 

896 

mn. pr. 




8 . 

8. 

i. 

897 




218-21 


8. 


898 


1 . 4949 ® 

13-14 

215 


8. 


899 

yet. nd /lvr. 

188 

subl. 

8 . H2SO4 



900 



204-5 




901 

col. mn./ 


122 

3009mm i 

8 . h. 

8 . ; 8 . cM. 

sl. 8 . 


aq. 







902 

col. Iq. 

1.495*^” 

-30.6 

166.2 

i. 

8. 

00 ; 00 chi. 

903 

delq. nd. 




V. 8. 

V. 8. 

i. 

904 

delq. nd. 


102-3 

15525mm 

s. 

8 . 

i. 

905 



75-6 

15315mm 

d. h. 

d. h. 


906 

nd./aq. 


148-50 

subl. 

0.182*® 

8. 

8. 

907 

nd. 


156-8 

>280 

0.042*® 

8. 

8 . 

908 

mn. pr. 


251-3 


sl. 8 . h. 

8. 

8. 

909 

nd./aq. or 


112-3 


8. h. 

8. 

V. 8. 

al. 







910 

col. Iq. 



118-229““ 




911 

nd./pet. 


42 

245-7 sl. d. 

d.;v. 8 . 

V. 8 . Ig. 

8. 






bz. 

- 


912 

nd./al* 


61 


V. sl. 8. 

8 . h. 

8. 

913 

col. Iq. 



1 24-620nuu 

i. 

V. 8. 

V. S. 

914 

nd./al. 


41 

236 

i. 

V. s. h. 

V. 8. 

915 

Iq. 


<-18 

232-3739»® 




916 

Iq. 

1.338ji° 

<- 20 * 

1 09- 29*“™ 

i. 

on ; 00 Me 

03 bz., act. 







al. 


917 

col. oil 

i.sezlg” 

-4 

127-82*®“ 

6.6 

8. 

8. 

918 

pi- 

1.523fg'’ 

48 

198-200 

forms oil 

8. 

8 . 

919 

er. 

1.449^” 

77-8 

274(81. d.) 

*• 

20260 

V. 8. 

920 

Iq. 



128-31 

8. 

8. 

8. 

921 

rhb./aq. 


120-1 

IIQO 6mm 

8. h. 

8. 

8 . bz. 

922 

nd./aq. 


131-2 

1210 .6mm 

V. 8 l. 8 . h. 

00 

00 

923 

mn./al. 


160 

1100 . 6 mm 

Si. 8. h.; 

8l. 8. C. 

8 .;s. h. bz. 





, 

8 i. d. 




♦Cryrts. H-IHaO, m.p. 61-2®. 

Bromo-aminotoluene 1002-3 Bromo-butana 1057-60 

Bromo-aspirin 76 







4M 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weifcht 

924 

Bromo oinnamic acid 
09) (irana) 


CsHs-CBriCHCOzH 

IX-597 

227.06 

925 

crotonic acid (fi) 


CH3C(Br):CHC02H 

11-419 

165.00 

926 

cymene (2) 

(4:2.1) 

(CH3)2CHC6H3(Br)- 

CH3 

V-423 

213.12 

927 

diethyianiline (p) 


BrC6H4N(C2H5)2 

XII-638 

228.14 

928 

diiodo- methane 


BrCHIz 

1-72 

346.77 

929 

dimethylaniiine (j>) 


BrC6H4N(CH3)2 

XII-637 

200.08 

930 

dinitrobenzene 

(4;1,2) 

BrC6H3(N02)2 

V-266 

247.02 

931 

di nitrobenzene 

(4;1,3) 

Br.C6H3(N02)2 

V-266 

247.02 

932 

dinitrobenzoic acid 

(4;3,5,1) 

BrC6H2(N02)2C02H 

IX-416 

291 .03 

933 

diphenyl (o) 


BrC6H4C6H5 

V-580 

233.11 

934 

diphenyl (p) 


BrC6H4C6H5 

V-580 

233.11 

935 

diphenyl ether (p) 


BrC6H4-OC6H5 

♦VI-105 

249.11 

936 

ethyl acetate (/$) 


CH3C02CH2CH2Br 

11-128 

167.01 

937 

ethyl benzene 09) 

Ph-Et-bromide 

C6H5CH2CH2Br 

V-356 

185.07 

938 

ethyl benzene (a) 

Ph-Et-bromide 

C6HsCH(Br)CH3 

V-355 

185.07 

939 

ethyl ethyl ether 

/9-Br-di6thyl ether 

BrCHzCHrO-CzHs 

1-338 

153.03 

940 

ethyl phthalimide 

phthalimino-Et- 

bromide 

C6H4(CO)2NCH2* 

CHzBr 

XXI-461 

254 . 09 

941 

fumaric acid 


CH:CBr(C02H)2 

11-745 

194.98 

942 

furan (2) 


BrC 4 H 30 

XVII-27 

146.98 

943 

furoic acid (3) 


BrC4H20C02H 

XVIII-284 

190.99 

944 

hydroquinone 


BrC6H3(OH)2 

VI-852 

189.02 

945 

iodobenzene (o) 


Br.C6H4l 

V-223 

282.93 

946 

iodobenzene (m) 


Br.C6H4l 

V-223 

282.93 

947 

iodobenzene (p) 


BrC6H4l 

V-223 

282.93 

948 

iodo-ethane (1,1) 


CHjCHBrl 

1-98 

234.89 

949 

iodo-ethane (1,2) 


BrCHzCHzI 

1-98 

234.89 

950 

iodo-methane 


BrCHzI 

1-71 

220.86 

1 951 

maleic acid 


CH:CBr(C02H)2 

11-754 

194.98 

952 

malonic acid 


BrCH(C02H)2 

11-594 

182.97 

953 

meeitylene 

(2;1,3,5) 

Br.C6H2(CH3)3 

V-408 

199.09 

954 

methyl cyanide 

bro mo-aceto n itr i 1 e 

BrCHzCN 

11-216 

119.96 

955 

methyl acetate 


CHjCOzCHzBr 

11-152 

! 152.99 

956 

naphthalene (a) 

a-naphthyl bromide 

Cio HyBr 

V-547 

; 207.07 

957 

naphthalene (fi) 

/9-naphthyl bromide 

CioHzBr 1 

V-548 

207.07 

958 

a-naphthol (4,1) 


Br-Cio He* OH 

Vl-613 

223.07 

959 

iS-naphthol (1,2) 


Br-CioHeOH 

VI-650 

223,07 

960 

nitrobenzene (o) 


Br-CsHA-NOz 

V-247 

202.02 

961 

nitrobenzene (m) 


Br*C6H4*N02 

V-248 

202.02 

962 

nitrobenzene (p) 


Br*C6H4*N02 

V-248 

202.02 

963 

3-nitrobenzene-1 - 
sulfonic acid (4) 

(4;3,1) 

Br*C6H3(N02)S03H 

XI-74 

282.08 

?964 

3-nitrobenzoic 
acid (2) 

(2;3,1) 

Br.C6H3(N02)C02H 

IX-406 

246.03 

965 

nitroethane^1,1) 


CHs-CHBrNOz 

1-101 

153.98 

966 

nitromethane 


BrCHrNOz 

1-77 

139.95 


Bromo-cy mens 986 Bromo-ethanol 3193 Bromo-hexadecane 1276 

Bro mo-cyanogen 1590 Bro mo-ethylene 6434 Bromo-hexahydrobenzene 1612 

Bromo-cyclohexane 1612 Bromo-ethyl phenyl ether 969-71 Bromo-hexane 3641-3 

Bromo-dlethyi ether 939 Bromo-ethyne 891 Bromo-hydrin 3193, 6278 

Bromo-ethane 2989 Bromo-heptane 3545 Bromo-hydroxydiphenyl 977 
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♦Heated slowly, m.p. 136-8®; rapidly, m.p. 140-1®. 

Bromo-methane 4147 Bromo-nitrotoluene 4681 Bromo-pentadeoane $063 

Bromo-methylacetophenone 4333 Bromo-nonane 4927 Bromo-pentane 427-31 

Bromo-mathyl-p-tolyl ketone 4333 Bromo-octane 4973-4 














PHYSICAL CONSTANTS OF 


4St 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

967 

Bromo phenacyi 

diBr-acetophenone 

BrCeH4COCH2Br 

VII-285 

277.96 


bromide (p) 





968 

phenanthrene (9) 


CMH^Br 

V-671 

257.13 

969 

phenetole (fi) 

P-PhO-ethyl 

BrCHaCHrOCsHs 

VI-142 

201.07 



bromide 




970 

phenetole (o) 


Br.(56H40C2H5 

VI-197 

201.07 

971 

phenetole (p) 


Br*C6H4'0'C2H5 

VI-199 

201.07 

972 

phenol (o) 


Br(: 6 H 40 H 

VI-197 

173.02 

973 

phenol (m) 


BrC 6 H 40 H 

VI-198 

173.02 

974 

phenol (p) 


BrC 6 H 40 H 

VI-198 

173.02 

975 

phenyl hydrazine 


BrCeH4NH>NH2 

XV-434 

187.05 


(p) 





976 

phenyl hydrazine 

(P) 

BrC6H4N2H3HCI 

XV-435 

223.51 


HCI 





977 

phenylphenol 

(1;3,4) 

C 6 H 5 C 6 H 3 (Br)OH 

♦•VI-625 

249.11 

978 

phthaiic acid 

(3;1,2) 

Br.C6H3(C02H)2 

IX-821 

245.04 

979 

(t 6 re)-phthalic 

(2;1.4) 

Br.C6H3(C02H)2 

IX-848 

245.04 


acid 





980 

propionic acid (a) 

(dl) 

CHs-CHBrCOzH 

11-254 

152.99 

981 

propionic acid (fi) 


BrCH 2 CH 2 C 02 H 

11-256 

152.99 


propionyl bromide 


CHrCHBrCOBr 

11-256 

215.89 


(a) 





983 

n**propyl acetate 


CH 3 C 02 *CH 2 *CHBr 


181.04 


09)' 


CH 3 ~ 



984 

n-propyl acetate 


CH 3 COr(CH 2 ) 3 Br 

■W'n-139 

181.04 


( 7 ) 





985 

n-propyl benzene 


BrC6H4(CH2)2CHs 

V-391 

199.09 


ip) 





986 

iao-propyl ben- 

p-bromocumene 

BrC6H4CH(CH3)2 

V-395 

199.09 


zene (p) 





987 

n-propyl phenyl 


C6H50(CH2)3Br 

VI-142 

215.09 


ether ( 7 ) 






propylene ( 1 )(a) 

1 -bromo-propene -1 

CH 3 CH:CHBr 

1-200 

120.99 

tsi 

propylene (1)09) 

1 -bromo-propene -1 

CH 3 CH:CHBr 

1-200 

120.99 

990 

propylene ( 2 ) 

1 2 -bromo-propene -1 

CH 3 CBr:CH 2 

1-200 

120.99 

991 

pyridine ( 2 ) 

a-bromo-pyridine 

BrC 5 H 4 N 

XX-233 

158.01 

992 

pyridine (3) 

/S-bromo-pyridine 

BrC 5 H 4 N 

XX-233 

158.01 

993 

salicylic acid (5) 

( 6 ; 2 ,t) 

BrC6H3(0H)C02H 

X-107 

217.03 

994 

styrene ( 0 ) 


(SsHs CBr:CH 2 

V-477 

183.05 

995 

styrene (co) 

iaomer No. 2 

(JeHs-CHzCHBr 

V-477 

183.05 

WD 

styrene (w) 

isommr No. 2 

CsHs-CHiCHBr 

V-477 

183.05 

997 

suocinic acid (cfl) 


('CH 2 CHBr)(C 02 H )2 

n-621 

197.00 

998 

sulfaiein 

di-Na-phenol-tetra- 

Br4C6COO*C: 


838.04 



bromo-phthalein- 

1 1 





disulfonate 

(C6H30HS03Na)2 



999 

toluene ( 0 ) 

<»-tolyl bromide 

BrCeHA-CHs 

V-304 

171.04 

1000 

toluene (m) 


BrC6H4CH3 

V-305 

171.04 

1001 

toluene (p) 


BrCsH4'CH3 

V-305 

171.04 

1002 

o-toluidine (5) 

(6;2,1) 

BrC6H3(NH2)CH3 

Xn-838 

186.06 

1003 

p-toluidine (3) 

(3;4,1) 

BrC 6 H 3 (NH 2 }CH 3 

Xn-991 

186.06 

1004 

triiodomethane 


BrCIs 

1-74 

472.69 

1005 

trlnitromethane 


BrC(N02)3 

1-79 

229.95 


Bromo-plienylftoetophonone 5214 Bromcnphenyl-ethyl ethpr 970>1 Bromo-propane 6388^9 
6romo-plmnyl*«yanid« 909 Bromo-pterin 4688 Bromo-propyt aloohol 5460, 6278 
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Crystalline „ 

Form and 

Color Gravity 


Melting 
Point ®C. 


Boilinigr 
Point ®C. 



Solubility in 100 Parts 


Water Alcohol Ether 


8.; s. alk. 8.; « chU <» 

s. alk. 8. s. 

1 . 4» 5® V. 8. ; 882i® V. 8. ; 402*® 


l.;3225®bz. 12525® 


0 . 1824 ®; 8 . 

8. h. 

205. 5 si. d. V. 8. V. 

140-24*“«» V. 8. V. 

152-4 


8l. 8. 

173-475amia ^ 1 . 8 . 

8ubl.>100 0 . 3*00 

16075nun 


8.; CO bz. 
8.: 00 bz. 


8.; V. si. s. 
chi. 

i.; I. bz. 


Bromo-propylene 199 Bromo-pyrine 901 
Bromo-propyne 5342 Bromo-toiuene (w) 793 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formnla 

Beil. 

Ref. 

Formula 

Weight 

1606 

Bromo n-valeric 


CH 3 (CH 2 ) 2 CHBr- 

11-302 

181.04 


acid (a) 


COzH 



1007 

iao-valeric acid 

(«)(<«) 

(CH 3 ) 2 CHlCHBr. 

II-3t7 

181 .04 




CO 2 H 



1008 

lacH-valeryl-jp- 

phenoval 

(CH 3 ) 2 CHCHBrCO- 

*Xin-163 

300.20 


phenetidine (a) 


NHC 6 H 4 OC 2 H 5 




(«i) 





1009 

Mo-valeryl urea 

bromural; 

(CH 3 ) 2 CHCHBrCO- 

III-C3 

223.08 


(«) 

bromisoval 

NHCONH 2 



1010 

xylene (3;1,2) 

bromo-#>-xylone (3) 

BrC6H3(CH3)2 

V-365 

185.07 

1011 

xylene (4;1,2) 

bromo-o-xylene (4) 

Br.C6H3(CH3)2 

V-365 

185.07 

1012 

xylene (2;1,3) 

brorno-m-xylene ( 2 ) 

BrC6H3(CH3)2 

V-374 

185.07 

1013 

xylene (4;1,3) 

brorno-m-xylene (4) 

BrC6H3(CH3)2 

V-374 

185.07 

1014 

xylene (5;1,3) 

bromo-rn-xylone (5) 

Br.C6H3(CH3)2 

V-374 

185.07 

1015 

xylene (2;1,4) 

bromo-jp-xylene (2) 

Br.C6H3(CH3)2 

V-385 

185.07 

1016 

Bromoform 

tribromo-methane 

CHBrs 

1-68 

252.77 

1017 

Bryonane 

laurane 

C 20 H 42 

1-174 

282.54 

1018 

Butadiene (1,2) 

methyl-alleno 

CH3CH:C:CH2 

1-249 

54.09 

1019 

Butadiene (1,3) 

erythrene 

CH2:CHCH:CH2 

1-249 

54.09 

1020 

Butandioiantine 

2 -NH 2 - 2 -Mo-pro- 

CH3C(NH2): 

IV-303 

105.14 



pandiol-1,3 

(CH20H)2 



1021 

Butane (a) 

diethyl 

CH 3 CH 2 CH 2 CH 3 

1-118 

58.12 

1022 

Butane (iao) 

tri methyl-methane 

(CHs)3CH 

1-124 

58 12 

1023 

Butanolamine 

2 -NH 2 -butanol -1 

C2H5CH(NH2)- 

IV-291 

89.14 




CH 20 H 



1024 

iao-Butanolamine 

2-NH2-2-Me- 

(CH3)2C(NH2)- 


89.14 



propanol-1 

CH 20 H 



1025 

Butoxy-cinchoninic 

nupercame; 

C4H90.C9H5N-C0' 


379.92 


acid diethyleth- 

percaine 

NH(CHz)zN: 




ylene-diamicle 


(C2H5)2HCI 




HCI 





1026 

ethoxyethyl bro- 


C4H90(CH2)2'0' 


225.13 


mide (2)(/9) 


(CH2)2Br 



1027 

ethyl phthalate 


C6H4(C02CH2CH2-0- 


366.44 



C4H9)2 



1028 

ethyl salicylate 


H0C6H4C02CH2- 


238.27 


(/5)(n) 


CH 20 C 4 H 9 



1029 

Butyl acetate (n) 


CHaCOz-CHzCHr 

11-130 

116.16 




C 2 H 5 



1030 

acetate (sec) 


CH3C02CH(CH3)* 

11-131 

116.16 




C 2 H 5 



1031 

acetate (iso) 


CH 3 C 02 CH 2 CH: 

11-131 

116.16 




(CH3)2 



1032 

acetate (tert) 


CH3C02C(CH3)3 

11-131 

116.16 

1033 

acetoacetate (n) 


CH3C0CH2C02C4H9 


158.19 

1034 

alcohol (n) 

butanol-1 

C 2 H 5 CH 2 -CH 20 H 

1-367 

74.12 

1035 

alcohol (sec) 

butanoi-2 

C 2 H 5 CHOHCH 3 

1-371 

74.12 

1036 

alcohol (iso) 

2-methyl-propanol-1 

(CH3)2CHCH20H 

1-373 

74.12 

1037 

alcohol (tert) 

2-methyl-propanol-2 

(CH3)3C0H 

1-379 

74.12 

1038 

allylbarbituric 

aandoptal 

C4H9(C3H5) : 


224.25 


acid (iso) 


C 4 HzOsNz 



1039 

amine (n) 


CzHs-CHz-CHrNHa 

IV-166 

73.14 


Bromo-xylene 6485-7 Bryonin, cf. gfcde. Butand tone 1667 Butantetrol 2894 

Bromural 1009 Butadiyno 1679 Butanoic acid 1166 Butanthiot 1103 

Bronner's acid 4552 Butanal 1160 Butanol 1034-5 Butenai 1559 

Brovalol 863 Butandiotc acid 5653 Butanone 4232 Butendioic acid 3314, 3995 

BrufiinA nf. fliirri. Butandiol 2329-32 Butanoxima 4233 Butana 1147-9 
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♦Free base, m. 97-8®; s. al., aq., bz.; i. et. 

Butenoic acid 1 557-8, 2943, 6427 Butine, cf. butyne 

Butenol 1565, 4422 Butoben 1093 

Butenyl chloride (iso) 4060 Butoian 825 

Butesin 1043 Butoxy-benzene 1116 


Butter yellow 2431 or 2438 
Butyl, cf. also dibutyl. 
Butyl adipate 1883 
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PHYSICAL CONSTANTS OP 


1 Mo. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1040 

Butyl amine (sec) 


(C2H5)(CH3):CH*NH2 

IV-160 

73.14 

1041 

amine (iso) 


(CH3)2CHCH2NH2 

IV-163 

73.14 

1042 

amine (tort) 


(CH3)3C-NH2 

IV-173 

73.14 

1043 

p>ami nobenzoate 

butesin 

H2N-C6H4C02C4H9 


193.24 


(n) 





1044 

ami nobenzoate 

butesin picrate 

(CnHi502N)r 


615.58 


picrate 


CsHjOjNj 



1046 

p-ami nobenzoate 

cycloform 

H 2 NC 6 H 4 CO 2 C 4 H 9 

♦XIV-567 

193.24 


(iao) 





1046 

aniline (n) 


C 6 HSNHC 4 H 9 

XII-168 

149.23 

1047 

aniline (iso) 


C 6 H 5 NHC 4 H 9 

XII-168 

149.23 

1048 

arsonic acid (n) 


C4H9.AsO(OH)2 

**IV-997 

182.04 

1049 

benzene (n) 


C 6 H 5 C 4 H 9 

V-413 

134.21 

1060 

benzene (sec) 


C6H5-C4H9 

V-414 

134.21 

1051 

benzene (iso) 


C 6 H 5 C 4 H 9 

V-414 

134.21 

1052 

benzene (tert) 

tri Me-Ph-methane 

CJ6H5C(CH3)3 

V-415 

134.21 

1053 

benzoate (n) 


C 6 H 5 CO 2 C 4 H 9 

IX-112 

178.22 

1054 

benzoate (iso) 


C 6 H 5 CO 2 C 4 H 9 

IX-113 

178.22 

1055 



C6H5C0C6H4-C02- 


282.32 

ate (n) 


’C 4 H 9 



1056 

benzyl ether (n) 


C 4 H 90 CH 2 C 6 H 5 

** VI-410 

164.24 

1057 

bromide (n) 

1 -bromo-butano 

CzHs-CHz-CHzBr 

1-119 

137.03 

1058 

bromide (see) 

2 -bromo-butano 

CzHs-CHBrCHa 

1-119 

137.03 

1059 

bromide (iso) 

1 - Br- 2 - M e- propane 

(CH3)2CHCH2Br 

1-126 

137.03 

1060 

bromide (ten) 

2 -Br- 2 - Me-propane 

(CH3)3CBr 

1-127 

137.03 

1061 

d-bromoallyl bar- 

pernoaton 

(CHzrCBrCHz)- 


303.16 


bituric acid 


(C4H9):C4H203N2 



1062 

n-butyrate (n) 


C3H7COrC4H9 

n-271 

144.21 

1063 

r»-butyrate (iso) 


C 3 H7C02'C4H9 

11-271 

144.21 

1064 

iso-butyrate (iso) 


(CH3)2CHC02C4H9 

11-291 

144.21 

1065 

caproate 


C 5 Hi 1 C02*C4H9 

11-323 

172.26 

1066 

caprylate 


C 7 Hi 5C02*C4 H 9 

11-348 

200.31 

1067 

carbamate (n) 


NH2C02C4H9 

*111-14 

117.15 

1068 

carbamate (iso) 


NH 2 .C 02 C 4 H 9 

III-29 

117.15 

1069 

carbitol acetate 

d-BuO-/9-EtO- 

CH3CO(OC2H4)rO. 


204.26 



ethyl-acetate 

C 4 H 9 



1070 

catechol (p)(tert) 

(4;1,2) 

(CH3)3C.C6H3(0H)2 


166.21 

1071 

celiosolve (n) 

2-BuO-ethanol-1 

C 4 H 90 CH 2 CH 20 H 

**1-519 

118.17 

1072 

chloride (n) 

1-chloro-butane 

C 2 H 5 CH 2 CH 2 CI 

1-118 

92.57 

1073 

chloride (sec) 

2-chloro-butane 

C 2 H 5 CHCICH 3 

1-119 

92.57 

1074 

chloride (iso) 

1 -CI-2- M e-propane 

(CH3)2CHCH2CI 

1-124 

92 57 

1075 

chloride (tert) 

2-CI-2- M e-propane 

(CH3)3CCI 

1-125 

92.57 

1076 

chloroacetate (n) 


CI*CH2'C02*C4 H 9 

n-198 

150.61 

1077 

chioroformate (n) 

n-Bu-chlorocar- 

Cl*C02*C4H9 

••III-11 

136.58 



bonate 




1078 

chloroformate 

iso- B u-c h I orocar- 

CIC 02 C 4 H 9 

III-12 

136.58 


(iao) 

bonate 




1079 

o-oresoi (p)(tert) 

2- Me-4-terf-Bu- 

(CH3)3C.C6H3(CH3)- 

Vl-550 

164.24 



phenol 

OH 



1080 

o-creayl ether (n) 

n-Bu-o-tolyl ether 

CH 3 .C 6 H 40 C 4 H 9 

VI-363 

164.24 

1081 

crotonate (n) 


CH 3 CH :CHC 02 ’C 4 H 9 


142.19 

1082 

crotonate (iso) 


CH 3 CH :CHC 02 -C 4 H 9 


142.19 

1083 

iso-cyanide (iso) 

iso-Bu-carbylamine 

(CH3)2CH-CHrNC 

IV-167 

83.13 


Butyl borato 6117 Butyl carbinol (Uo) 406 

Butyl carbamide 113M Butyl carbinol { 90 c) 411 

Butyl oarbJnol (n) 404 


Butyl carbinol (tert) 410 
Butyl carbitol 2232 


ORGANIC COMPOUNDS 


443 


No. 

Crystalline 
Form and 


Color 


wh. cr. pd. 
yel, amor. 


0.724^** 

0.732^** 

0.698^® 


0.940^® 

0. 860200 
0. 862200 
0. 863200 

0.867^** 
1 .005^1® 
0.997ff® 


0.931^® 

1.275^® 

1.261^® 

1.264^^® 


0.863-V®*® 

0.875^® 

0 862^-® 
0.858?4''® 


1.0491 r 
0.903^^'’-® 
0.878 -*t^-° 
0.873-Y-® 
0.88415° 

0.847150 

1 .08115° 
1.074^*-® 

1.045ij8^® 

0.969ff® 


1081 lt.yel.lq. 

1082 It. yel. oil 

1083 iq. 


Butyl carbonate 1892«4 
Butyl chlorocarbonate 1077-8 


-112.4 

- 112.1 

-117.4 

-16.2 


-123.1 

-131.3 

-131.2 

-27.1 


Boiling 
Point °C. 


0677 Zmxa 

68-9 

45.2 

173.48x001 


235720nm» 

231-2 

183.3 

173.3 
172.8 
169.1 
248.5-9.5 

241.5 

229-321 Srnm 

220.574<®m 

101 .6 

91.3 

91.4 
73.3; d. 

210 


165.7736«««a 
156 9 
148 7 
207.7 

245 0 
203-4d. 
206-7 

246 8 


Solubility in 100 Parts 


Water Alcohol hither 


8.;s. chi. 8.; 8. oil 

8.: 8. chi. 8.:8. bz. 


I. V. 8. 

0.0115° V.8. 


0.0615° ® 

0.0615° ® ® 

V. sl.8. 8.;s. alk. 8. 


0 2500 s.;v. 8. act. 240«o 


0.0712-50 GO 


slowd. slowd.; 00 ; <» b 

00 chi. 

i.; 00 "Meal. « ; « b 



Butyl citrate 6119 
Butyl cyanide (n) 6405 


Butyl cyanide (lao) 6413 
Butyl cyanide (tart) 6246 










PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Hef. 

Formula 

Weight 


Butyl 





1084 

diethanolamine (n) 


C 4 H 9 N(CH 2 CH 20 H )2 

IV-285 

161.24 

1085 

fluoride (iaa) 

1 -F-2- Mo-propane 

(CH 3 ) 2 CHCH 2 F 

1-124 

76.11 

1086 

formate (n) 


HC02CH2CH2C2H5 

11-21 

102.13 

1087 

formate, ortho (n) 

tri Bu-orthof ormate 

HC(0CH2CH2C2H5)3 


232.35 

1088 

formate (aec) 


HC02CH(CH3)C2H5 

**II-30 

102.13 

1089 

formate (**o) 


HC02CH2CH(CH3)2 

11-21 

102.13 

1090 

furoate (n) 


C 4 H 30 C 02 C 4 H 9 


168.19 

1091 

^-furylaorylate 


C4H30CH:CHC02- 


194.22 


(n) 


C 4 H 9 



1092 

(o)-hydroxy-ben- 

n-Bu-salicylate 

HOC 6 H 4 C 02 C 4 H 9 


194.22 


zoate 





1093 

l>-hydroxv-ben- 

butoben 

HOC 6 H 4 C 02 C 4 H 9 


194.22 


zoate (n) 





1094 



0 
X 

h 

0 

1 

6 

0 


160.21 


butyrate (n) 


C 4 H 9 



1095 

iodide (n) 

1 -iodo-butane 

C 2 H 5 CH 2 CH 2 I 

1-123 

184 03 

1096 

iodide (aec) 

2 -iodo-butane 

C 2 H 5 CHICH 3 

1-123 

184 03 

1097 

iodide (iso) 

1-iodo-2-Me- 

(CH3)2CH.CH2l 

1-128 

184.03 



propane 




1098 

iodide (tert) 

2-iodo-2-Me- 

(CH 3 ) 3 CI 

1-129 

184.03 



propane 




1099 

lactate (n) 


CH 3 CHOHCO 2 C 4 H 9 


146.18 

1100 

lactate (iso) 


CH 3 CHOHCO 2 -C 4 H 9 

**111-188 

146.18 

1101 

levulinate (n.) 


CH3CO(CH2)2COr 

**111-207 

172.22 




C 4 H 9 



1102 

malonic acid 


C4H9CH(C02H)2 

n-673 

160.17 

1103 

mercaptan (n) 

butanthiol -1 

C2H5(CH2)2SH 

1-370 

90.18 

1104 

mercaptan (iso) 

2- Me-propanthioi -1 

(CH 3 ) 2 CH.CH 2 SH 

1-378 

90.18 

1105 

mercaptan (tert) 


(CH3)3CSH 

1-383 

90.18 

1106 

o-methoxyben- 


CH30C6H4C02- 


208.25 


zoate (n) 


C 4 H 9 ' 



1107 

nitrate (iso) 


C 4 H 9 O.N 02 

1-377 

119.12 

1108 

nitrite (n) 


C 4 H 9 ' 0 N 0 

1-369 

103.12 

1109 

nitrite (iso) 


(CH3)2CHCH20N0 

1-377 

103.12 

1110 

oleate (n) 


Ci7H33C02*C4 H 9 

**11-439 

338 56 

1111 

oxamate (n) 


H2NC0-C02C4H9 


145.16 

1112 

phenoxy-ethanol 

(jP)(p-tert) 

(CH3)3C C6H4.6- ^ 


194.26 




CH 2 CH 20 H 



1113 

phenylacetate (n) 


C6H5'CH2C02C4H9 


192.25 

1114 

phenylacetate (iao) 


C^HsCHz-CO^ciH, 

IX-435 

192.25 

1115 

phenyl carbinol (n) 


C 6 H 5 CHOHC 4 H 9 

**11-504 

164.24 

1116 

phenyl ether (n) 

n-BuO-benzene 

C4H9*0‘C6H5 

VI- 143 

150.21 

1117 

phenyl ketone (n) 

valerophenone 

C 4 H 9 COC 6 HS 

VII-327 

162.22 

1118 

phenyl ketone (iso) 

Mo-vaierophenone 

C 4 H 9 COC 6 H 5 

VII-329 

162 22 

1119 

phenol (m)(tert) 


(CH3)3CC6H40H 

. . 

150 21 

1120 

phenol (p)(tert) 


(CH3)3CC6H40H 

VI-524 

150.21 

1121 

c»-phenylphenol 

(1 :2,5) 

CsHs-CeHsCOH)- 


226.30 


(tert) 


C(CH3)3 



1122 

phthalate (n) 


H 02 CC 6 H 4 C 02 . 

**IX-586 

222 23 


(mono) 


C 4 H 9 



1123 

propionate (n) 


C2H5C02C4H9 

11-241 

130.18 

1124 

propionate (sec) 


1 C2H5-C02C4H9 

11-241 

130.18 

1125 

propionate (iso) 


C2H5*C02‘C4H9 

11-241 

130.18 


Butyl dibromosuccinate 1896 
Butyl diautfide 1897 


Butyl ether 1898>9 
Butyl ethylene 3655, 3657 


Butyl malate 1902 
Butyl maleate 1903 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Molting 
Point °C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Killer 

1084 

col. Iq, 

0.968^^° 


273-5741 oun 

CO 

09 

® ; CO bz. 

1085 




16± 




1086 

iq. 

0.9110® 


106.9 

V. Sl. 8. 

00 

00 

1087 

Iq. 

0.869^° 


245-7 









1088 

Iq. 

0.882^® 


97 

8l. 8. 

00 

oo 

1089 

Iq. 

0.885^-® 

-95.3 

98.2 

1.1220 

flO 

00 

1090 

col. Iq. 

1.056^® 


118-2025mm 

i. 

00 

oo 

1091 

col. Iq. 

1.048^® 


1 215nuxk 


8. 


1092 



5.9 

259-60 




1093 



68-9 


0.02 

8. 

s.; 8. chi. 

1094 

col. Iq. 



64_55inin 




1095 

Iq. 

1.615^° 

-103.0 

130.4 

i. 

oo 

00 

1096 

Iq. 

1 . 59720O 

-104 

120.0 

i. 

CO 

oo 

1097 

Iq. 

1.6033^^° 

-93.5 

121 .0 

i. 

00 

oo 

1098 

Iq. 

1.570^^^“ 

-34 

99 

i. 

00 

00 

1099 

col. Iq. 

0 968 


75-6®*““ 

sl. 8. 

00 

OD 

1100 

coi. Iq. 

0 964\”-® 


60-27»“»« 




1101 

Iq. 

0 974^/® 


237.8 










1102 

pr./aq. 


101.5 

d. 150 

V. 8. 

V. 8. 

V. 8. 

1103 

col. Iq. 

o!837^^® 

-116 

97-8 

sl. 8. 

V. 8. 

V. S. 

1104 

Iq. 

0.836^^® 

<-79 

88 

V. sl. 8. 

8. 

8. 

1105 

Iq. 



65-7 




1106 

col. Iq. 



1 85-620UUU 




1107 

Iq. 

1.0155^® 


i 122.9 


00 

00 

1108 

Iq. 

0.9110® 


77-9 


oo 

00 

1109 

Iq. 

0.870M® 


67-8 

sl. s.;d. 

eo 


1110 

Iq. 

0.86825® 


227-8^5““ 

i. 

8. 

8. 

1111 

wh. nd. 


87-8 


i. 

8. h. 

sl. S. 

1112 

col. Iq. 

1.014M" 

13 

1 47-56*““ 

i.; 00 act. 

w Me al. 1 

® bz. 

1113 

col. Iq. 



128-321*““ 




1114 

col. Iq. 



247 




1115 

col. Iq. 

0 967f^® 


128-30*““ 




1116 

col. Iq. 

0.930-2^® 


210 3 

t. 

8. 

s. 

1117 

Iq. 



248.5 

i. 

8. 

8. 

1118 

Iq. 

0.993^ 5® 


227-8720““ 

i. 

00 

00 

1119 

col. cr. 


40.6 

240 




1120 

nd./aq. 

0.908^® 

99 

236-8 

8. 

S. 

8. 

1121 

coi. cr. 

1.022f|® 

50 

1 96-925“m 

i,^v. 8. 

V. s. Me 

V. s. ; V. 8. 






bz. 

al.; V. 8. 

ecu 







act. 


1122 

col. cr. 


73-7 


8. h. 

8* 

V. 8. 

1123 

col. Iq. 

0.883^5® 

-89.6 

146 



00 

1124 

col. iq. 

0.866^^® 


132.0-2.5 

i. 

oo 

1 

00 

1125 

col. Iq. 

0.888S^ 

-71 

136.8 

i. 

00 

00 


Butyl malonate 1904 Butyl oxalate 1905<6 Butyl phthalate 1908 

Butyl muatard oil 1133-6 Butyl phosphate 6121 




PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Btttsfl 





1126 



C 4 H 4 NC 4 H 9 


123.19 

1127 

ricinoleate (n) 


H 0* Ci 7 HazCOz* C 4 H 9 

in-388 

354.56 

1128 

ricinoleate (iso) 


H0-Ci7H32C02'C4H9 

ni-388 

354.56 

1129 

stearate (n) 


Ci7H35C02*C4H9 

♦*11-352 

340.57 

1130 

stearate (iso) 


Ct7H35C02*C4H9 

♦11-173 

340.67 

1131 

thiocyanate (n) 


C 2 H 5 CH 2 CH 2 SCN 

♦*m -122 

115.19 

1132 

thiocyanate (iso) 


(CH 3 ) 2 CHCH 2 SCN 

III-177 

115.19 

1133 

iso-thiocyanate (n) 

butyl mustard oil 

CzHsCHzCHz-NrCS 

IV-158 

115.19 

1134 

iso-thiocyanate 

(s 0 c)(d) 

C 4 H 9 N:CS 

IV-t61 

115.19 

1135 

iso-thiocyanate 

iso-Bu mustard oil 

(CH 3 ) 2 CHCH 2 N:CS 

IV-171 

116.19 


(i»o) 





1136 

iso-thiocyanate 


(CH 3 ) 3 CN:CS 

IV-175 

115.19 


(terf) 





1137 

p-toluene sul- 


CH3C6H4SOrO- 

♦♦XI-46 

228.30 


fonate (n) 


C 4 H 9 



1138 

urea (n)(N) 

n-Bu carbamide 

C 4 H 9 NHCONH 2 

♦IV-371 

116.16 

1139 

urea (iso) (TV) 


C4H9-NHCONH2 

IV-168 

116.16 

1140 

urethane (n)(TV) 

Et TV-n-Bu car- 

C 4 H 9 NHCO 2 C 2 H 5 

IV-158 

145.20 



hamate 




1141 

urethane (iso) 


C 4 H 9 NH CO 2 C 2 H 5 

IV-168 

145.20 

1142 

n-valerate (n) 


CH3(CH2)3C02C4H9 

11-301 

158.23 

1143 

iso-valerate (n) 


(CH3)2CHCH2C02- 

**11-275 

158.23 




C 4 H 9 



1144 

iso-valerate (sec) 


(CH3)2CHCH2COr 

11-312 

158.23 




C 4 H 9 



1146 

iso-valerate (iso) 


C4H9C02*C4H9 

11-312 

158.23 

1146 

2-xenyl-di (ja- 

phosphen 11 

(CH3)3CC,2H80. 


570.68 


terc-butyl- 


1 P0[0C6H4- 




phenyl) phos- 


C(CH3)3]2 




phate (5-tere) 





1147 

Butylene (a) 

butene-1 

C2H5CH:CH2 

1-203 

56.10 

1148 

Butylene (fi)(cis) 

buten 0-2 

CH 3 CH:CH CH 3 

1-205 

56.10 

1148.1 

Butylene (0)(trans) 

butene-2 

CH3CH:CHCH3 

1-205 

56.10 

1149 

Butylene ( 7 ) (iso) 

2-methyl-propene-1 

(CH3)2C:CH2 

1-207 

56.10 

1150 

iso-butyracetal 


(CH3)2CHCH0' 


144.21 


(iso) 






C(CH3)2'CH20 

1 



1151 

chlorohydrin (0, 7 ) 

3-chloro-butanol-2 

\ 

CH 3 CHCICHOHCH 3 

1-373 

108 57 

1152 

chlorohydrin (a) 

1 -chi oro-2- Mo- 

(CH3)2C(0H)CH2CI 

1-382 

108.57 


(iso) 

propanol-2 




1153 

chlorohydrin (fi) 

2-chloro-2-Me- 

(CH3)2CC|.CH20H 

1-378 

108.57 


(iso) 

propanol-1 




1154 

glycol (iso) 

2-Me-propandiol-1,2 

(CH3)2C0HCH20H 

1-480 

90.12 

1155 

oxide (iso) 

a, a diMe-ethylene 

(CH3)2CCH2'0 

XVII-11 

72.10 



^ide 

1 1 



1156 

Butyne-1 

ethyl-acetylene 

CzHs-CiCH 

1-249 

54.09 

1157 

Butyne-2 

crotonylene 

CHaCiCCH, 

1-249 

54.09 

1158 

Butyrehleral 

triCI-butaldehyde 

CH 3 CHCICCI 2 CHO 

1-664 

175.45 

1159 

hydrate 

butylchtoral hy- 

CHsCHClCCIr 

1-864 

193.47 



drate 

CH(0H)2 



1160 

ButyralBehyde (n) 

butanal 

C2H5CH2.CHO 

1-662 

72.10 

1161 

oxime (n) 

butyraldoxime 

CzHsCHrCHiNOH 

1-663 

87.12 


Butyl sulfate 1913 
Butyl sulfide 1914-6 
Butyl sulfite 1917 


Butyl sulf one 1918 
Butyl tartrate 1919-^ 
Butyl-toluene 415^60 


Butyl salicylate 1092 
Butyl sebacate t9{^ 
Butyl succinate 19f(>-2 





ORGANIC COMPOUNDS 
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Butyl-tolyl ether 1080 
Butylene bromide 1821, 1824-5 
Butylene chloride 1972, 1976 


Butylene chloride (Uo) 4060 
Butylene glyool 2329-30, 2332 
Butylidere dtchloride 1971, 1974 


Butyn 1890 
Butynedioic acid 134 
Butynoio acid 5871 


















PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Butyraldehyd# 





1162 

trimer 

para-butyraidehyde 

(C4H*0)3 

♦XIX-807 

216.31 

1163 

Butyraldehyde (iao) 

2 -Me-propanal 

(CH,)2CHCH0 

1-671 

72.10 

1164 

semicarbazone 


CjHr-CHzNaCHsO 

III-103 

129.16 


(iao) 





1165 

trimer 

(para) 

(C4H80)3 

XIX-390 

216.31 

1166 

Butyric acid (n) 

butanoic acid 

C 2 H 5 CH 2 CO 2 H 

11-264 

88.10 

1167 

acid (iao) 

2 -Me-propanoic acid' 

(CH3)2CHC02H 

11-288 

88.10 

1168 

amide (n) 

re-butyramtde 

C2H5CH2CONH2 

11-275 

87.12 

1169 

amide (iao) 

iao-butyramide 

(CH3)2CH.C0NH2 

11-293 

87.12 

1170 

anhydride (n) 


(C2H5CH2C0)20 

11-274 

158.19 

1171 

anhydride (iao) 


1(CHj)2CHC0]20 

11-292 

158.19 

1172 

anilide (n) 

n-butyranilide 

C 3 H 7 CONHC 6 H 5 

XII-252 

163.21 

1173 

chloride (n) 

butyryl chloride 

C 2 H 5 CH 2 COCI 

11-274 

106.55 

1174 

chloride (iao) 


(CH3)2CH.C0CI 

11-293 

106.55 

1175 

nitrile (n) 

n-butyronitrile 

C 2 Hs-CH 2 CN 

11-275 

69.10 

1176 

nitrile (iao) 

iao-propyl cyanide 

(CH 3 ) 2 CHCN 

11-294 

69.10 

1177 

Butyroin 


C 3 H 7 CHOHCOC 3 H 7 

1-840 

144.21 

1178 

Cacodyl 


(CH3)2:A8A8:(CH3)2 

IV-615 

209.96 

1179 

chloride 

di Me-chloroarsine 

(CH 3 ) 2 AsCI 

IV-607 

140.44 

1180 

sulfide 


[(CH3)2A8]2S 

IV-608 

242.02 

1181 

trichloride 


(CH3)2AsCl3 

IV-612 

211.35 

1182 

Cacodyl ic acid 


(CH3)2A800H 

IV-610 

137.99 

1183 

oxide 


[(CH 3 ) 2 Asj 20 

IV-608 

225.96 

1184 

Cadaverino 

pentamethylene 

H2N(CH2)5'NH2 

IV-266 

102.18 



diamine 




1185 

Cadmium diethyl 


(C2H5)2Cd 

IV-677 

170.53 

1186 

dimethyl 


(CH 3 ) 2 Cd 

IV-677 

142.48 

1187 

Calciferol 

vitamin D 2 

C 28 H 430 H 

C 10 H 18 

C 10 H 16 

CioHi802 


396.63 

1188 

Camphane 
Camphene (dl) 
Campholic acid 

V-93 

138.24 

1189 


V-156 

136.23 

1190 

id orf) 

IX-34 

170.24 

1191 

Camphor (d, 


CioHieO 

VII-101 

152.23 

1192 

dichloride (3) (a) 

chlorocamphor 

C 10 H 16 CI 2 

VII-117 

207.14 

1193 

dichloride (3)(a') 


C 10 H 16 CI 2 

VII-117 

207.14 

1194 

dichloride (3)(d) 


CioHi 6 Cl 2 

VII-117 

207.14 

1195 

oxime 


CgHjsC.NOH 

VII -112 

167.24 

1196 

sulfonic acid 

(10 or 6 ) Reychler 

Cio Hi sO'SOa H 

XI-315 

232.29 

1197 

Camphoric acid (dl) 

paracamphoric acid 

C8Hm(C02H)2 

IX-760 

200.23 

1198 

acid id) 


C8Hi4(C02H)2 

IX-745 

200.23 

1199 

acid (iao) (I) 


C8Hi4(C02H)2 

IX-762 

200.23 

1200 

anhydride (dl) 


C)oHi403 

XVn-459 

182.21 

1201 

l^mphoronic acid 

(1) 

acid (iao) 


C 9 H 14 O 6 

11-837 

218.20 

1202 


C 9 H 14 O 6 

11-835 

218.20 

1203 

Camphyl amine (ex) 


C8Hi3CH2CH2NH2 

XII-40 

153.26 

1204 

amine 09) 


C8Hi3-CH2CH2NH2 

XII-40 

153.26 

1205 

Capric acid 

decanoic acid 

CH3(CH2)8C02H 

11-355 

172.26 

1206 

aldehyde 

decanal 

CH3(CH2)8CH:0 

1-711 

156.26 

1207 

nitrile 

nonyl cyanide 

CH3'(CH2)8CN 

11-356 

153.26 

1208 

CaprolG acid (n) 

hexanoic acid 

CH3(CH2)4C02H 

11-321 

116.16 


Butyramide 1168-9 
Butyranllide 1172 
Butyrotaatam 3936 


Butyrophenone 5439-40 
Butyrone 2786 
ButyryC chtorida 1173-4 


C /9 acid 4534 
Cacodyl hydride 2456 
Caffeic acid 2335 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltinpr 
Point °C. 

Boiling 
Point °C. 

1 Solubility in 100 Paris 

Water 

Alcohol 

Ether 

1162 

oil 

0.918 

<-20 

115_717nun 




1163 

col. Iq. 

0.794^®-° 

65.9 

63-4757inin 

11200 

; 00 ctil. 

00 ; «> bz. 

1164 

If. 


125.5-6 0 


8 . bz. 

s. 

i. pet. 

1165 

nd./al. 

0.958^° 

59-60 

195 si. d. 

i. 

8. 

V. 8 . 

1166 

col. Iq. 

-6.5 

164.1 

00 

00 

CO 

1167 

col. iq. 

0.949-V^° 

-47 

154.7 

20*0® 

; CO chi. 

GO 

1168 

rhb. 

1.032 

115-6 

216 

16.3'5° 

S. 

sl. s. 

1169 

mn. pi. 

1.013 

129-30 

216-20 

V. 8 . 

s. 

8 l. 8 . 

1170 

col. Iq. 

0.968i^8° 

-75 

1 99 . 5780u»m 

d. 

d. 

0 * 

1171 

col. Iq. 

0.950-Y''’ 

-53.5 • 

181 .5754imn 

d. 

d. 

00 

1172 

mn. pr. 

1.134 

92 

189' 5mm 

i. 

s. 

8 . 

1173 

col. Iq. 

1.028^"'-'' 

-89 

101-2 

d. 

d. 

8 . 

1174 

col. iq. 

1.017-V^° 

-90 

92 

d. 

d. 

8 . 

1175 

col. Iq. 
col. iq. 

0.795-V~° 

-111.9 

117.9 




1176 

0.775^° 

-71.5 

103.9 

sl. s. 

V. s. 

V. 8 . 

1177 

Iq. 

col. oil 

0 911 ^ -^ ° 
1.447150 


180-90 




1178 

-5 

163 

V. sl. s. 

s. 

8 . 

1179 

1180 

col. Iq. 
oil 

1.505^° 

<-45 

<-40 

106.5 

211 

i. 

V. sl. s. 

CD 

. 

1. 


d. abs. ai. 

8. abs. et. 

1181 

cr./et. 

50 d. 


d.; s. CSz 



1182 

tri. 


200 


82.922° 

19.5'S° 

i. abs. et. 

1183 

col. Iq. 

1.486i«® 

-57 

150 

sl. s. 

8. 

8 . 

1184 

syrup 

0.873^/-® 

9 

178-80 

V. 8 . 

V. 8 . 

sl. s. 

1185 

1186 

col. Iq. 
col. Iq. 
cr./act. 

1 .653^® 

-21 

8419 Srom 



CO 

1 . 985-V^® 

-4.5 

105.575B«mb 

d. 


00 

1187 


115-7 


i.; s. act. 

s.; 8. chi. 

s. 


1 

1188 

Pf- 


152-3 

1 

I. 

s. h. 

s. 

1189 

cr. 1 

0,82278° 

50 

159-60 

i. 

s. 

8 . 

1190 

mn./80% 


106-7 

255-60 

0.02'9° 

64. 5' 5®, 

8 . 


al. 





80% al. 


1191 

trig. 

0 999f° 

179.5 

207.4 

0.1 

120' 2 ® 

V. S. 

1192 

mn. 


93-4 

244-7 si. d 

sl. s. h. 

V. 8 ., h. 

V. 8. 

1193 

1194 



117 


220'«° 

V. s. bz. 



pr./al. 


132 5 


8. 

V. s. ac. 

1195 

mn./al. 

1 .01118° 

119-20 

249-54 si. d. 

i. 

V. 8. 

V. s. 

1196 

pr./ac. 

1.228 

195-6 


V. 8. 

sl. 8 . ac. 

V. sl. 8. 

1197 

mn. 

202-3 


0.825°; 

8 . 

s. 






IOIOO 0 



1198 

mn. 

1.186 

187 


0 . 6 ' 2 ° 

8. 

i. chi. 

1199 

cr./aq. al. 

i 

1.243 

172 


0 . 3420 ° 

47 . 520 ®, 



221-3 

270 

abs. al. 

1.5 


1200 

nd./al. 

25 chi. 


4 

1201 

nd./aq. 


164-5 

195- 

12.5'8° 

75. 8 ' 6 *, 
abs. al. 

7.4'«®, 
abs. et. 


21 O' 5mm 

1202 

1203 

tri. 

Iq. 

Iq. 

col. nd. 

0.874i^-^° 

170 

194-6 

8. 

8. 

8 . 

1204 

0.870iS® 


205.5-6.5 




1205 

0 . 888 ^ 4 *-® 

31.4 

268.70 

0.003'5® 

8 .; s. chi. 

8 .; 8 . bz. 

1206 

Iq. 

col. iq. 
oily Iq. 

0.828150 


207-9755mm 




1207 

0.823J^® 

-14.5 

235-7 




1208 

0.931^® 

I 

-4.0 

205.4 

1 . 1020 ® 

8. 

s. 


Caffeine, cf. aikd. Camphor, artificial 5319 Canidine, of. aikd. 

Cajeputole 3217 Camphor chloride 1352 C.A.P. gat 1303 

Camphor, anemone or puleatUla 510 Cane sugar 5663 Caprinone 2682 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

W^ght 

1209 

Caproic acid (lao) 

2- Me-pentanoic-5 
acid 

(CH3)2CH(CH2)2- 

COzH 

n-327 

116.16 

1210 

acid 

3-Me-pentanoic-1 

acid 

C2H5CH(CH3)CHr 

CO 2 H 

11-331 

116.16 

1211 

acid 

2-Me-pentanoic-1 

acid 

CzHs-CHzCHCCHs)- 

CO 2 H 

n-326 

116.16 

1212 

aldehyde (n) 

hexanal 

CH3(CH2)4CH:0 

1-688 

100.16 

1213 

amide 

caproamide 

C5HtiCONH2 

11-324 

115.17 

1214 

anhydride (n) 


(Cs Hit 00)20 

11-324 

214.30 

1216 

anilide (n) 

fi-caproanilide 

CsHnCONHCeHs 

XII-255 

191.26 

1216 

chloride (n) 

n-caproyl chloride 

CH3(CH2)4C0CI 

11-324 

134.61 

1217 

nitrile (n) 

rt-amyl cyanide 

CH3(CH2)4-CN 

11-324 

97.16 

1218 

nitrile (iao) 

iso-amyl cyanide 

(CH3)2CH(CH2)2CN 

11-329 

97.16 

1219 

Capryl acetate t 

(sec)-octyi acetate 

CH 3 CO 2 C 8 H 17 

n-134 

172.26 

1220 

Capryllc acid (r») 

octanoic acid 

CH3(CH2)sC02H 

11-347 

144.21 

1221 

acid 

2-Et-hexanoic 

acid 

CH3(CH2)3CH(C2H5)' 

C 02 H 

n-349 

144.21 

1222 

aldehyde (r») 

octaldehyde 

CH3(CH2)6CH:0 

1-704 

128.21 

1223 

amide (n) 

capryiamide 

C7H,5C0NH2 

11-349 

143.22 

1224 

anhydride (n) 


(C7Hi5C0)20 

n-348 

270.40 

1225 

chloride (n) 

octanoyl chloride 

CH3(CH2)6C0CI 

11-348 

162.66 

1226 

nitrile (n) 

heptyl cyanide 

CH3(CH2)«CN 

11-349 

125.21 

1227 

Captafeine 


CH30CsH3(OH)* 

CH 2 NHCOC 9 H 17 

*Xm-322 

305.40 

1228 

Carbamie acid 

known only in derivs. 

H 2 NCOOH 

III-20 

61.04 

1229 

chloride 

urea chloride 

H 2 NCOCI 

III-31 

79.49 

1230 

Carbasono 

p-carbamylamino- 

phenyl-arsonic 

acid 

H2NCONHCeH4* 

A80:(0H)2 

X VI-880 

260.07 

1231 

Carbazola 

diphenyleneim- 
ine; dibenzopyrroie 

C6H4NH-C6H4 

1 1 

XX-433 

167.20 

1232 

CarbKol 

diethylene glycol 
mono-Et ether 

H 0 (CH 2 ) 20 (CH 2 )r 
0 *C 2 H 5 

•♦1-520 

134.17 

1233 

acetate 


CH3C02*C6H|302 

•*11-155 

176.21 

1234 

Carbodiphenyl- 

Imida 

(<») 

C6H5N:C:NC6H5 

XlI-449 

194.23 

1235 

(0) 


CeHsNrCiNCeH, 

XII-450 

194.23 

1236 

Carbohydrazlde 

carbazide 

(H 2 NNH) 2 :C 0 

III-121 

90.09 

1237 

Carbon dioxide 

carbonic anhydride 

COz 

IU-4 

44.01 

1238 

disulfide 


CSz 

in-197 

76.13 

1239 

monoxide 


CO 

1-720 

28.01 

1240 

suboxide 

dioxo-aliene 

0:C:C:C:0 

1-805 

68.03 

1241 

subsuifide 


S:C:C:C:S 

m-207 

100.15 

1242 

tetrabromide 

tetrabromo- 

methane 

CBrs 

1-69 

331.67 

1243 

tetrachioride 

tetraohioro- 

methane 

CCI4 

1-66 

153.84 


tSM «l«o Not. 4950-60. Capryiamide 1223 Capryione 2265 

Caproamidp,1213 Caprone 1743 Caprylamine 4970-2 Carbamie nitrile 1677 

Caproanilide 1216 Caprophenene (lao) 481-2 Caprylene 4984 Carbamide 6386 

Caproic leonitriit 453 Capryl alcohol 4962 Caprylidene 4991 Carbamidee, cf. ureas. 








ORGANIC COMPOUNDS 



* Partial polymerization. 

Carbamidine 3488 Carbazide 1236 

Carbamyt-oholine chloride 2865 Carbazotic acid 6310 

Carbamyl-phenylsemicarbazide 1569 Carbinol 4100 
i;aroaniHde 2759 Carbocinchomeronic acid 


Carbolic acid 5118 
Carbon dichioride 5741 
Carbon hexachloride 3564 
5506, 5509 Carbon oxysulfide 1248 
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No. 

Nome 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1244 

Carbon tetrafluoride 

tetrafi uoro-methane 

CF4 

1-59 

88.01 

1245 

tetraiodide 

tetraiodo-methane 

CI 4 

1-74 

519.69 

1246 

Carbonyl bromide 


OrCrBrz 

III-20 

187.84 

1247 

chloride 

phosgene 

O.CrClz 

III-13 

98.92 

1248 

sulfide 

carbon oxysulfide 

0:C:S 

III-131 

60.07 

1249 

Carbothialdine 


NH2CSSN(CHCH3)2 

XXVI-9 

162.27 

1250 

Carnine 


C 7 H 8 O 3 N 4 H 2 O 


214.18 

1261 

Carnosine 

/V(ar)-/3-aianyl- 

N 2 C 3 H 3 CH 2 CH- 

XXV-516 

226.23 



histidine 

(C 02 H)NHC 3 H 60 N 



1252 

Carotene (a) 

provitamin A 

C 40 H 56 

XXX-91 

536 85 

1253 

Carotene (0) 

provitamin A 

C 40 H 56 

XXX-87 

536.85 

1254 

Carotene (y)(dl) 

provitamin A 

C 40 H 56 

XXX-92 

536.85 

1265 

Carvacrol 

2 - M e-5-iao- Pr- 

(CH3)(C3H7)C6H3* 

VI-527 

150.21 



phenol 

OH 



1256 

Carvacrylamine 

2-N H 2 -p-cymono 

H2NC6H3(CH3)* 

XII-1171 

149.23 


(2;1,4) 


C 3 H 7 



1267 

Carvenone (dl) 


CioHisO 

VII-78 

152 23 

1258 

Carve- me nthene (cf) 

P-menthene-1 

C 10 H 18 

V-84 

138 24 

1259 

menthol 



C 10 H 19 OH 

VI-26 

156.26 

1260 

menthone 


CioHigO 

VII-34 

154.24 

1261 

Carvone (d) 

anise oil 

C 10 HJ 4 O 

VII-153 

150.21 

1262 

oxime 

carvoxime 

CioH|4:NOH 

VII-156 

165.23 

1263 

Cedrene 


C 15 H 24 

V-461 

204 . 34 

1264 

Cedriret 

cbrulignone 

[(CH30)2C6H20.]2 

VIII-537 

304.29 

1265 

Cellosolve 

2 -ethoxy-ethanol -1 

C2H50(CH2)20H 

1-467 

90.12 

1266 

acetate 


CH 3 C 02 C 4 H 90 

11-141 

132.16 

1267 

Cellulose 


(0sHinO5)x 


162.14 

1270 

acetate, tri- 


C 5 H702(02CC H 3)3 


288 . 25 

1271 

Cerotene 


C2eH52 

1-227 

364.68 

1272 

Oirotic acid 


C 25 H 51 C 02 H 

11-394 

396.68 

1273 

Ceryl alcohol 


C26H53-OH 

1-432 

382.69 

1274 

Cetyl acetate 

re-hex adecyl acetate 

CH3C02'Ci6H33 

11-136 

284.47 

1276 

alcohol 

hexadecanol 

CH3(CH2)i4CH20H 

1-429 

242.43 

1276 

bromide 

hexadecyl bromide 

CH3(CH2)i4CH2Br 

1-172 

305.34 

1277 

iodide (re) 

1 -iodohexadecane 

CH3(CH2),4CH2l 

1-172 

352.34 

1278 

palmitate 


CtsHsi C02 *Cj6H33 

11-373 

480.83 

1279 

Chaulmoogric aeid 


C5H7(CH2)|2-C02H 

IX-80 

280.44 

1280 

Chavfbetol (iao) 

propenyl guaiacol 

CHjCHrCHCsHa- 

VI-956 

164.20 


(5;1,2) 


(0H)0CH3 



281 

Chloral 

trich loro-acetalde- 

CisCCHrO 

1-616 

147.40 



hyde 




282 

alcoholate 


Cl3CCH(OH)OC2Hs 

1-621 

193.47 

283 

ammonia 


Cl3C-CH(OH)NH2 

1-624 

164.43 

284 

cyanohydrins 

tri-CI-iactic nitrile 

CI 3 CCHOHCN 

III-288 

174.43 

285 

formamide 

chlor(al)amide 

CI 3 CCHOHNHCO.H 

11-27 

192.44 


Carbonyl-disulfethyl 2163 Carminicacid, cf. gicde.Casella's acid 4510 Cebione 586 

CarboatyriJ 3820 Carotin 1252-4 Casella's acid F 4553 Celion 5739 

Carboatyril (iao) 3826 Carpaine, cf. aikd. Catechin 2312 Cephaeline, of. alkd. 

Carbyfamines.cf.iao-cyanidea. Carpi line, cf. aIkd. Catechol 2312 Cerane 3568 

Cardia^rol 5079 Carvoxime 1262 Catechol diethyl'ether 2091 Cerberin, cf. gicdeu 
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No. 


Crystalline 
Form and 
Color 


Specific 

Gravity 


Melting 
Point ®C. 

Boiling 
Point ®C. 

I Solubility in 300 Parte 

Water 

Alcohol 

Ether 

-1 84 

-128 

si. 8 . 



d. 

subl. in vac. 

I.;d. h. 

d. h. 

8 . 


90-100 




-80 

64-5 

V. si. d. 



- 127.9 

7.6 

V. si.; si. 

< 

CO 

cr 

V. 8 . ac. 



d. 



- 138.2 

—50 . 2780 nun 

801 ♦°cc. 

s. 

8 . 



i. 

8 . h. 

i.; 8 . a. 

d. 230-9 


s. h. 

i. 

i. 

254 d. 


32 . 325° 

Sf. 8 . 


187 


1. ; V. s. 

sl. s.; 8 .bz. 

8 . ; s. CS2 



chl. 



184 


i. ; V. s. 

si. s.; s; 

8 . ; 8 . CSz 



chl. 

bz. ' 


177-8 


8 . chl. 

8 . bz. 

8 . CS2 

0.5 

237.9 

V. si. s. 

00 

00 

-16 

241 

V. si. s. 

8 . 

8 * 


233 

1 . 





174-6 





220 





222-3 





230755 min 

j. 

00 ; 20 , 

00 




60 % at. 


71-2 


8 . 

s. 



262 - 3750 inm 




. 1 . 


i. 

8 . phenol 

S. H 2 S 04 

-70 

135.1 

00 

«> ; 00 chl. 

°° ; 00 act. 

- 61.7 

156.3 

22 

00 

00 



».; * 

j. 

1 . 


1 

i. 

s. ac. 

i.; 8 . chi. 

57-8 





82.5 


i. 

V. 8 . h. 

8 . h. 

80 



8 . 


18.5 

200 - 1 18 miii 

1 . 

V. sl. 8 . C. 


49.2 

189 . 618 ™“ 

i. 

8 . 

8 . ; 8 . chl. j 

1 6 . 5-8 

187 




22-3 

21 'llSnua 

i. 

8 . 

8 . 

53-4 



i.; V. s. bz. 

0 0522° 

2122° 

68 

247 - 8 ^ 0 infn 

i. 

V. sl. 8 . 

8 .; 8 . chl. 

95-6 

) 4719 mra 




-57 ± 

07 . 6768 iiun 

V. 8 . 

CD 

00 

56-7 ( 50 ) 

115-6 

s. 

8 . 

' •* 1 

63-4 

100 ±, d. 

V. si. 8 . 

8 . ; 8 . bz. 

1 

61 

215-20 si. d. 

8 . 

8 . 

8 . i 

116-8 

d. 1 

i 

5 ; d. h. 

40 ; d. h. 

V. 8 . 

■ - -i 


1244 

1245 

1246 

1247 

1248 

1249 

1250 

1251 

1252 

1253 

1254 

1255 

1256 

1257 

1258 

1259 

1260 
1261 

1262 

1263 

1264 

1265 

1266 
1267 


1270 

1271 

1272 

1273 

1274 

1275 

1276 

1277 

1278 

1279 

1280 

1281 

1282 

1283 

1284 

1285 


gas 

red, cubic 

col. tq. 
poison, 
gas 

col. gas 

cr./al. 

cr. 

col. nd./al. 

red cr./ 
pet. 

red/bz.- 

al. 

red pr. 
col. Iq. 

oil 

Iq. 

Iq. 

oil 

oil 

coi. iq. 

mn. pl./al. 
col. Iq. 
b. bi. nd. 
col. Iq. 
col. iq. 
amor. 


fl. 

cr. 

col. cr. 

cr. 

nd. 

If. 

col. iq. 

If. 

If. 

If./al. 

cr. 

col. Iq. 
nd. 

col. nd. 
col. cr./aq. 
ooi. cr. 


1 . 96-»»4® 

4,3220 20 

2.45^*® 

1 . 371 -®;^° 

2 . 105 (A) 

1.24-87 


1.000 

1.000^^® 

0 977^^° 
0 . 99420 ° 

0.926^^° 
0 82920 ® 
0.908-^° 

0.961^® 

1 . 01673 ° 

0 . 93918 ® 

0 975 ^° 
1 . 3-1 4 


.836^® 

0 859 
0.815-'‘4^° 


123^® 

.832^® 


505^® 

14340 ° 


* Soluble in Cu(NH 3 ) 4 (OH) 2 . Cevitamic acid 586 Chelerythrine, cf. aikd. Chinidine, cf. aikd. 

Cerulignone 1 264 CQ (choky) gas 1247 Chelidonine, cf. aIkd. Chinosol 3827 

Cetane 3569 Chalkone 627 Chi acid 554 Chinotine, cf. alkd* 

Cetylene 3572 Chauimestrol 3014 Chicago acid 344 Chinovin, cf. glcda. 

Oevadine, cf. aikd. Chavicol 211 Chinicine. cf. aIkd. Chloral-amide 1288 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Rof. 

Formula 

Weight 

1286 

CMoral hydrate 


Cl 3 C'CH(OH )2 

1-619 

165.42 

1287 

imide (trimer) 

tri-CI-ethylidene- 

imide 

(C!3CCH:NH)3 

XXVI-9 

439.26 

1288 

urethane 

ural(ine) 

CzHzOCIsNHCOz- 

CzHs 

III-24 

236.49 

1289 

ChloraloM (a) 

Qlucochloral 

ClaCCHrOziCcHTO- 

(0H)3 

XXXI-151 

309.54 

1290 

Chloramine T 

chlorazone (1,4) 

CH 3 C 6 H 4 S: 0 * 

(ONa):NCIH 20 

XI-107 

245.66 

1291 

Chloro- 

acenaphthene 

(3) 

CICioH5(CH2)2 

*V-276 

188.65 

1292 

aceial 


CICH2*CH(0C2H5)2 

1-611 

152.62 

1293 

acetaldehyde 

2 -chloro-ethanai 

CICHz-CHrO 

1-610 

78.50 

1294 

acetamide 


CICHz-CONHz 

11-199 

93.52 

1295 

acetamide (AT) 

acetochloramide 

CH 3 CONHCI 

11-181 

93.52 

1296 

acetanilide (o) 


CIC 6 H 4 NHCOCH 3 

XII-599 

169.61 

1297 

acetanilide (m) 


CIC 6 H 4 NHCOCH 3 

XII-604 

169.61 

1298 

acetanilide (p) 


CIC 6 H 4 NHCOCH 3 

XII-611 

169.61 

1299 

acetic acid 


CICHrCOOH 

11-194 

94.50 

1300 

acetic anhydride 


(CiCH2C0)20 

11-199 

170.99 

1301 

acetone 


CICH 2 COCH 3 

1-653 

92.53 

1302 

acetophenone (p) 


CIC 6 H 4 COCH 3 

VII-281 

154.59 

1303 

acetophenone (ta) 

phenacyl chloride 

CeHs-CO-CHzCi 

VII-282 

154.69 

1304 

acetyl chloride 


CICH 2 COCI 

11-199 

112.96 

1305 

acetylene 

chioro-ethyne 

CHiC CI (orC:CHCI) 

1-244 

60.49 

1306 

acrylic acid (a) 


CHzrCCICOaH 

11-401 

106.51 

1307 

acrylic acid (fi) 


CICHrCHCOzH 

11-400 

106.51 

1308 

2-ami no-thio- 
phenol hydro- 
chloride 

(4;1,2) 

CIC6H3(SH)NH2- 

HCI 


196.10 

1309 

aniline (o) 

2-chloroaniiine 

CIC 6 H 4 NH 2 

XII-597 

127.57 

1310 

aniline (m) 

3-chloroaniline 

CIC 6 H 4 NH 2 

XII-602 

127.57 

1311 

aniline (p) 

4-chloroaniline 

CIC6H4NH2 

XII-607 

127.67 

1312 

1313 

o-anisidine 
o-anisidine HCI 

4-CI-2-NH2-ani8ole 

CIC6H3(0CH3)NH2 

CtHbONCI-HC! 

CIC 6 H 4 OCHJ 

Xm-383 

157.60 

194.06 

142.58 

1314 

anisole (p) 


VI-186 

1315 

anthranilicacid 

6-CI-2-N Hz-benzoic 

CIC6H3(NH2)C02H 

XIV-365 

171.58 

1316 

anthraquinone (1) 


CBH4(CO)2C6H3Ci 

Vn-787 

242.65 

1317 

anthraquinone (2) 


C6H4(C0)2C6H3CI 

VII-787 

242.65 

1318 

benzaldehyde (o) 


CIC6H4CH:0 

Vn-233 

140.57 

1319 

benzaldehyde (m) 


CI-C6H4-CH:0 

VII-234 

140.57 

1320 

benzaldehyde (p) 


CIC«H4CH:0 

VII-236 

140.67 

1321 

benzamide (o) 


CIC6H4-CONH2 

IX-336 

155.58 

1322 

benzamide (m) 


CIC«H4C0NH2 

IX-338 

155.58 

1323 

benzamide (p) 


CIC 6 H 4 CONH 2 

IX-341 

155.58 

1324 

benzene 

phenyl chloride 

CbHsCI 

V-199 

112.56 

1325 

benzene-3»6-di- 
sulfonic acid 

(1;3,6) 

CIC«H 3 (S 03 H )2 

*XI-49 

272.68 


Chloral»Anti|>yrin« 567 Chloraiine 1290 

Chloratnid# 1286 Chlorazona 1290 

Chloraftil 6746 Chloretona 6146 

Chloranof, « mixt. of 1386 and 4117 Chlorex 1996 

Chloraxono 1200 Chlornol 1386 



ORGANIC COMPOUNDS 


4S5 


Crystalline , „ -x* 

Form and Specific 


Gravity 


mn. pr. 1.619^’ 

rhb./bz.- 

aU 

If./al.-et 


51.7* 
150-5** d. 


Solubility in 100 Parts 


v.s. 8.;s. h.CS 

i.;s. bz. 2; 8. chi. 8.;s. oil 


col. nd./ 
al. or et. 


0.9'*° 6.621°; 

0.07»'° 


yel. wh. 
pd. 

nd./al. 


1 . 1952 ’:^° 


anh. expl. 

175-80 

69-70 


14c.; 50 d.;i. bz. i.;i. chi. 

h. 


Iq. I 

Iq. 

mn. pr. 

If. 

nd./aq. ac. 
nd./aq. ac. 
rhb. 
col. cr. 


1 . 38522 ° 

1.58^^ 


1.162'*° 

1.188200 

1.324'*° 

1.498fr 


120-1 

110 

88 

72.5 

176-7 

a62.8 

/956.3 

*y50.7 

«43.8(?) 

46 

-44.5 

20 

54.0 


163"*°u» 

121 

232 

245-7 

105 

-30 

subl. 


9 . 52 *° ^s. V. sl. 8. 


S. CSz 8. 8. I 

sl. S. 8. V. 1 

V. 8.;v. 8. 8.; 8. chi. 8. 

bz. 


V. sl. 8. Ig. sl. 8. bz. 


i. ; 8. bz. V. 8. 
d. d. 


yel. nd./al. 
nd./al. 


1.218^* 

1.216^’* 

1.427'9° 


i. 

i. ; V. 8. 

act. 

i. ; 8. ac. 


8. ; s. act. 8. ; s. CS^ 

8 . 8 . 

8l. s. i. 

8. 8.;s. chl. 

102*°; 8. i.c. 



* Variable m. p.« depends upon dissociation. 
** Mn. pr./al., m. p. 105-6. 
Chloro-acetcaoetanilide 41 
Chicro-acetonitrlte 1399 


Chioro-allylene 5343 
Chloro-aminoanisoie 1312 
Chloro-aminotoiuene 1469-70 









4S6 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formul^i 

Boil. 

Ref. 

Formula 

Weight 

1326 

Chlore benzene sul- 
fonic acid (1,4) 


CIC 6 H 4 SO 3 H 

XI-54 

192.62 

1327 

benzoic acid (o) 


CIC 6 H 4 CO 2 H 

IX .334 

156.57 

1328 

benzoic acid (m) 


CIC 6 H 4 CO 2 H 

IX-337 

156.67 

1329 

benzoic acid (p) 

chlorodracylic acid 

CIC 6 H 4 CO 2 H 

IX-340 

156.57 

1330 

benzonitrile (p) 


CIC 6 H 4 CN 

IX-341 

137.57 

1331 

benzophenone (p) 


CIC 6 H 4 COC 6 H 5 

VII-419 

216.66 

1332 

benzothiazole ( 2 ) 


C 6 H 4 N:C(CI)S 

1 [ 

XXVII-44 

169.63 

1333 

benzoxazole ( 2 ) 


C 6 H 4 -N:C(CI )-0 

1 1 

XXVII-43 

153.57 

1334 

benzoyl chloride 

( 1 , 2 ) 

CI-C 6 H 4 COCI 

IX-336 

175.02 

1335 

benzoyl chloride 

(1,3) 

CIC 6 H 4 COCI 

IX-338 

175 02 

1336 

benzoyl chloride 

(1,4) 

CI-C 6 H 4 -COCI 

IX-341 

175.02 

1337 

benzyl bromide 

( 1 . 2 ) 

CIC 6 H 4 CH 2 Br 

♦V-155 

205.49 

1338 

benzyl bromide 

(1,4) 

CIC 6 H 4 CH 2 Br 

V-307 

205 49 

1339 

benzyl chloride 

(1,4) 

CIC 6 H 4 CH 2 CI 

V-297 

161 03 

1340 

bromobenzene 

(1,3) 

CIC 6 H 4 Br 

V-209 

191.47 

1341 

bromobenzene 

(1,4) 

CI-C 6 H 4 Br 

V-209 

191 47 

1342 

bromoethane ( 1 , 1 ) 

ethylidene chloro- 
bromide 

CHa-CHClBr 

1-89 

143 43 

1343 

bromoethane ( 1 , 2 ) 


ClCHzCHz-Br 

1-89 

143.43 

1344 

bromomethane 


CICH 2 Br 

1-67 

129.40 

1345 

buta- 1 , 3-diene ( 2 ) 

chloroprene 

CHzrCCICHrCHz 


88.54 

1346 

terc-butylphenol 

(4;1,2) 

C4HvC6H3(OH)CI 


184 66 

1347 

butyric acid (a)(dl) 


C 2 H 5 CHCICO 2 H 

n-276 

122.55 

1348 

butyric acid (0)(dl) 


CH 3 CHCICH 2 CO 2 H 

11-277 

122 55 

1349 

butyric acid ( 7 ) 


CI(CH 2 ) 3 C 02 H 

11-278 

122.55 

1350 

iao-butyric acid (cr) 


(CH3)2CCIC02H 

11-295 

122 55 

1351 

butyronitrile ( 7 ) 


CI(CH 2 ) 3 -CN 

11-278 

103 55 

1352 

camphor (a)t 

3-CI-«f-camphor 

Cl Cio Hi 5 O 

VII-117 

186 68 

1363 

coumarin ( 6 ) 


CIC6H3(CH)zCOO 

1 1 

XVII-331 

180.59 

1354 

m-oresol ( 0 ) 

2-CI-3-0 H-tol ueno 

1 1 
CH 3 C 6 H 3 ( 0 H)CI 

** VI-355 

142 58 

1355 

m-cresol (p) 

4-CI-3-OH-toluene 

CH3'C6H3(0H)CI 

♦VI-187 

142.58 

1356 

m-cresol ( 6 ) 

6-CI-3-0 H-toiuene 

CH 3 C 6 H 3 ( 0 H)CI 

VI-381 

142.58 

1357 

p-cresol ( 0 ) 

2-CI-4-0 H-tol uene 

CH 3 C 6 H 3 ( 0 H)C 1 

VI-402 

142 58 

1358 

croton ic acid (a) 


CHaCHiCCICOzH 

11-414 

120.54 

1359 

dibromoethane 

( 1 , 1 , 1 ) 

CH3CCIBr2 

1-92 

222.33 

1360 

dibromoethane 

( 1 , 1 , 2 ) 

BrCHzCHClBr 

1-92 

222.33 

1361 

dibromomethane 


CICHBrz 

1-68 

208.31 

1362 

diethyl ether (fi) 


C 2 H 5 OCH 2 CH 2 CI 

1-337 

108.57 

1363 

diiodomothane 


CICHI 2 

1-72 

302.32 

1364 

dinitrobenzene 

(3;1,2) 

CIC6H3(N02)2 

♦V-137 

202.56 

1365 

dinitrobenzene (a) 

(4;1.2) 

CI*C6H3(N02)2 

V-262 

202.66 

1366 

di nitrobenzene 

(2;1,3) 

CIC6H3(N02)2 

V-263 

202.56 

1367 

dinitrobenzene (a) 

(4;1,3) 

CIC6H3(N02)2 

V-263 

202.56 


t Sea also Nos. 1192-4. Chloro-butane 1072-6 

Chloro-biphenyl 1373-5 Chloro-iao-butyleno 1567, 4060 

Chloro-bromopropane 6279 Chlorocarbonates, cf. chi or of or mates. 

Chloro-bromototuene 913-4 Chloro-cyanogen 1591 




ORGANIC COMPOUNDS 
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No. 

CryslalJine 
Form and 
Color 

S^xicific 

(iruvity 

Mol ting 

Point °C. 

Boiling 
Point °C. 

Solubility in TOO Parts 

Water 

Alcohol 

Ether 

1326 

nd. 


68 

147-8° *“® 

8. 

s. 

i.; i. bz. 

1327 

mn./aq. 

1 . 544200 

140.2 


0 2082SO 

8. 

8. 

1328 

pr. 


154.3 


0.041 250 

8. 

8. 






s.h. 



1329 

tri. 

1.5412**° 

239.7 

subl. 

0. 008250 

s. 

s. 

1330 

nd./al. 


93-4 

223750nun 

i.; V. s. bz. 

V. 8. 

V. s. 

1331 

nd./et.-al. 


77-8 

332771min 

i.;9525° 

325° Me al. 

57250 






bz. 



1332 



24 ± 

248 


s. 


1333 

cr. 


7 

201-2 d. 

i. 

s. HCI 


1334 

Iq. 


-4 

229-30773nun 

d. 

d. 


J1335 




225 

d. 

d. 


1336 

Iq. 

1.377 

15-6 

220-2 

d. 

d. 


1337 




1 f P.41 Smm 




1338 

nd./al. 


49-50 


V. s. bz. 

8. ; V. 8. ac. 

V. 8. 

1339 

nd. 


29 

213-4 

i. 

V. 8. h. 

V. s. 

1340 

col. oil 

1.630^° 

"21 

195-6 

i. 

V. 8. 

V. s. 

1341 

mn. pr. 

1.576^** 

67.4 

196.3 

i. 

8. h. 

s. 

134? 


1 667*®° 


82 7 




1343 


1 689*9° 

-16 6 

106 7 

0.695°° 



1344 


1 991*9° 

<-55 

68-9 



1345 

col. Iq. 

0.9581^® 

59.4 

si. s. 

00 

00 

1346 

Iq. 

1 112|r 

<-20* 

234-51 

i.; «> chi. 

Meal. 

00 ; 00 bz. 

1347 

oily Iq. 



101 .3* 5mm 

S. h. 

CD 

00 

1348 

col. cr. 

1.186-Y-® 

16.0-16.5 

109-10*"^”““ 


8. 

8. 

1349 

cr. 

1 . 250*0“^ 

16 

116l3mni 


8. 

8. 





8l. d. 




1350 

coi cr 


31 

1 1 gSOmu* 

V. 8. 

i. 



1351 

Iq. 

1 .162*0° 

195-7 

8. 

8. 

1352 

mn. cr. 


93-4 

244-7 si. d. 

V. si. 8. h. 

8. h.; 8. bz. 

s. ; s. chi. 

1353 

nd./al. 


161-2 


i. aq. 

8. h,; V. s. 

8. h. ; V. 8. 






NHj 

CSz 

bz. 

1354 

cr./pet. 


55-6 

196 

si. 8. 

s. 

s. 

1355 

col. pr. 

1.215*5° 

46 

196 

i. 

8. 

8. 

1356 

col. cr./lg. 


66 

235 

i. ; s. bz. 

8. ; 8. chi. 

8. ; 8. act. ^ 

1357 

col. nd. 


55 

228 

si. s. 

8. 

s. ; s. bz. 

1358 

nd. 


99.2-99.5 

212 

2130 

V. s. 

V. 8. 

1359 

Iq. 

2. 134*6° 


1 23-4753min 




1360 

Iq 

2. 268*6° 


162.5-3.0 




1361 

col. Iq. 

2.445*50 

-22 ± 

120730 si. d. 




1362 

Iq- 

0.989-^-° 

107-8 




1363 


3.170° 

-4 

200 ±, d. 




1364 

cr./et. 

86.8 

j 



8. 

8. 

1365 

cr./et. 

1.48050° 

a36.3 

31 5 d. 

i. 

V. 8. h. 

V. 8. 



I 

/337 1 








738 8 








528 





1366 

yel. nd./al. 


87-8 


i. 

8* 

8. 

1367 

rhb./et. 

o1 . 69722° 

a53.4 

31 5 si. d. 

i. ; 8. bz. 

8. h. 

8. ; 8. CS 2 



/81.680A^® 

1 ^43 








! y27 






♦ Crysts. +H?0, m. p, 18®. 

Chloro-cyclohexane 1613 Ch loro-decane 1646 

Chloro-cymene 1572 Chioro-dimethylacetophenone 2524 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

1 Formula 
Weight 


Chloro 





1368 

dinitrobenzene 

(5;1,3) 

CIC6H3(N02)2 

V-264 

202.56 

1369 

dinitrobenzene 

(2;1,4) 

C|.C6H3(N02)2 

V-264 

202.56 

1370 

dinitrobenzoic acid 

(5;2,3,1) 

CIC6H2(N02)2C02H 

IX-415 

246.57 

1371 

dinitrobenzoic acid 

(5;3,4,1) 

CIC6H2(N02)2C02H 

IX-416 

246.57 

1372 

dinitrophenoi (a) 

(4;2,6,1,) 

CIC6H2(N02)20H 

VI-260 

218.56 

1373 

diphenyl (o) 

chloro-biphenyl 

CIC 6 H 4 C 6 HS 

V-579 

188.65 

1374 

diphenyl (m) 

xenyl chloride 

CI*C6H4’C6H5 

V-579 

188.65 

1375 

diphenyl (p) 


CIC 6 H 4 C 6 H 5 

V-579 

188.65 

1376 

ethoxy diphenyl 


C6H5C6H4*0(CH2)2CI 


232.70 

1377 

ethyl acetate (fi) 


CH 3 C 02 CH 2 CH 2 CI 

11-128 

122.55 

1378 

ethylbenzene (o) 


Cl’Cg H4"C2H5 


140.61 

1379 

ethylbenzene (m) 

alkazene 20 

CIC 6 H 4 C 2 H 5 


140.61 

1380 

ethylbenzene (p) 


C 1 C 6 H 4 C 2 H 5 

V-354 

140.61 

1381 

ethyl 2-chloro-4- 

(4;2.1) 

(CH3)3C.C6H3(CI). 


247.16 


tort- butyl- 
phenyl ether (fi) 


OCH 2 CH 2 CI 



1382 

ethyl chloro- 

/S-chloroethy! 

CICOOCH 2 CH 2 CI 

m-11 

142.98 


formate 

chlorocarbonate 




1383 

ethyl p-toluene- 


CH3C6H4S02- 

**XI-45 

234.70 


sulfonate {fi) 


OCH 2 CH 2 CI 



1384 

fumaric acid 


CH:CCI(C02H)2 

11-744 

150.52 

1385 

furoic acid (5) 

5-chloro-pyromucic 

CIC 4 H 20 C 02 H 

XVIII-282 

146.53 

1386 

hydroquinone 

(2;1,4) 

Cl C6H3(0H)2 

VI-849 

144.56 

1387 

lodobenzene (o) 


CIC6H4-I 

V-220 

238.47 

1388 

iodobenzene (m) 


CIC6H4-I 

V-220 

238.47 

1389 

lodobenzene (p) 


CIC 6 H 4 I 

V-221 

238.47 

1390 

iodoethane (1,1) 


CH 3 CHCII 

1-98 

190.43 

1391 

iodoethane (2,1) 


CICH 2 CH 2 I 

1-98 

190.43 

1392 

iodo-hydroxy- 

(5,7,8); nioform 

CII0HC6H:C3H3N 

XXI-98 

305.52 


quinoline 





1393 

iodomethane 


Cl'CHrl 

1-71 

176.40 

1394 

4-ketodihydro- 


C6H4N:C(CI)NHC0 


180.59 


quinazoline (2) 


1 - 1 



1395 

lepidine (a) 

2-CI-4- Me-quinoli ne 

C6H4:C3HN(CH3)CI 

XX-396 

177.63 

1396 

maleic acid 


CH:CCI(C02H)2 

11-752 

150.52 

1397 

malonic acid 


CICH(C02H)2 

n-592 

138.51 

1398 

methyl acetate 


CH 3 CO 2 CH 2 CI 

11-152 

108.53 

1399 

methyl cyanide 

chloro-acetonitrile 

CICH 2 CN 

11-201 

75.50 

1400 

methyl ether 
methyl-ethyl 


CICH 2 OCH 3 

CICH 2 COC 2 H 5 

1-580 

1-669 

80.52 

106.55 

1401 

1-CI-2-butanono 


ketone 





1402 

naphthalene (a) 

a-naphthyl chloride 

C 10 H 7 CI 

V-541 

162.61 

403 

naphthalene (fi) 

/3-naphthyl chloride 

C 10 H 7 CI 

V-541 

162.61 

1404 

a-naphthol (2,1) 


CICioHc-OH 

VI-611 

178.61 

1405 

a-naphthol (4,1) 


CICioHe-OH 

VI-611 

178.61 

1406 

^-naphthol (1,2) 


CICioHe-OH 

VI-648 

178.61 

1407 

nitroaniline 

(4;2,1) 

CIC6H3(N02)NH2 

XII-729 

172.57 

1408 

nitroaniline HCI 

(4;2,1) 

C 6 H 502 N 2 CIHCI 


209.04 

409 

nitroaniline 

(4;3,1) 

CIC6H3(N02)NH2 

XII-731 

172.57 


Chloro-dracylic acid 1329 
Chlorcnathana 3015 
Chloro-othdnol 3194 
Chloro-ethylbenzene 5191 
Chioro-ethyi chlorocarbonate 1382 


Chioro-ethyl phenyl ether 1426 
Chloro-ethytene 6435 
Chtoro-ethyne 1305 
Chloro-heptane 3546-7 
Chloro^hexahydrobenzene 1613 



ORGANIC COMPOUNDS 
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Chloro-h^xane 3644-7 
Chloro-hydrin 3194, 3395. 6280 
Chloro-hydroxydiphenyl 1436-8 
Chloro-hydroxytoiuene 1354-7 
Chl oro-lsobutylene 1567, 4060 


Chloro-mercuri-phenoi 4034-5 
Chloro-methane 4183 
Chloro-methylquinoiine 1395 
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PHYSICAL CONSTANTS OF 


Synonym 


1410 Chloro nitroaniline ( 2 ; 4 , 1 ) 


1411 nitroaniline HCI 

1412 nitrobenzene (o) 

1413 nitrobenzene (m) 

1414 nitrobenzene (p) 

1415 nitrobenzene sul- 

fonic acid 

1416 nitroethane ( 1 , 1 ) 

1417 nitroethane (1,2) 

1418 nitronaphthalene 

1419 nitronaphthalene 

1420 nitropropane 

1421 nitropropane 

1422 nitrosoethane 

( 1 , 1 ) 

1423 pentabromoethane 

1424 phenetole (o) 

1425 phenetole (p) 

1426 phenetole (/5) 

1427 phenol (o) 

1428 phenol (m) 

1429 phenol (p) 

1430 phenol sulfonic 

acid 

1431 phenol sulfonate 

Na 

1432 phenoxyacetic acid 

1433 phenylenediamino 

1434 phenylenediamino 

1435 phenylphenacy] 

bromide 

1436 o-phenylphenol (2) 

1437 o-phenylphenol (4) 

1438 p-phonylphenol 

( 2 ) 

1439 phenyl-4-toiuene- 

sulfonate (2) 

1440 ph6nyl-4-totuene- 

sulfonate (4) 

1441 phthalicacid 

1442 propionic acid (a) 

1443 propionic acid 09) 

1444 propionyl chloride i 

1445 propyl acetate (^) 

1446 propyl acetate ( 7 ) 

1447 iao-propyl acetate i 

1448 propyl chloroform- 

ate ( 7 ) 

1449 propyl p-toluene- 
sulfonate ( 7 ) 


Chloro-nitrophenoi 4698-4706 
Chloro-nitrotoluene 4682 
Chloro-inonane 4928 
Chloro-octane 4975-6 
Chloro-pentane 442-8 
Chioro-pheny I acetophenone 5215 
Chloro-piorin 4697 
Chloro-prene 1345 


(2;4,1) 

nitrochiorobenzene 

nitrochiorobenzene 

nitrochiorobenzene 

( 6 ; 3 , 1 ) 


( 1 . 2 ) 

( 2 ; 1 . 4 ) 
( 2 ; 1 , 4 ) HCI 
(4;V,4') 


( 4 , 1 ; 1 ', 2 ') 

( 4 , 1 ;V, 4 ') 


7 -chloropropyl 

chlorocarbonate 


C 6 H 5 O 2 N 2 CIHCI 

CIC 6 H 4 NO 2 

CIC 6 H 4 -N 02 

CIC 6 H 4 NO 2 

CIC 6 H 3 (N 02 )S 03 H- 

2 H 2 O 

CH3CHCINO2 

CICH2CH2NO2 

CIC 10 H 6 NO 2 

C 1 C,oH 6 N 02 

C 2 H 5 CH(CI)N 02 

(CH3)2C(CI)N02 

CH 3 CH(CI)N 0 

CICBr 2 *CBr 3 

CIC 6 H 4 OC 2 H 5 

CIC 6 H 4 OC 2 H 5 

C6H5OCH2CH2CI 

CIC 6 H 4 OH 

CIC 6 H 4 OH 

CIC 6 H 4 OH 

CIC 6 H 3 ( 0 H)S 03 H- 

H 20 

C 6 H 40 CI(S 03 Na) 

CIC6H4OCH2CO2H 
CI-C 6 H 3 (NH 2)2 
C 6 H 7 N 2 CI- 2 HCI 
Cl C 6 H 4 CtH 4 CO. 
CHzBr 

CeHs C 6 H 3 (CI) 0 H 
C 6 H 5 C 6 H 3 (CI) 0 H 
CeHs’CeHsCCnOH 

CH 3 C 6 H 4 S 03 - 

C 6 H 4 CI 

CH 3 C 6 H 4 S 03 - 

C 6 H 4 CI 

CIC 6 H 3 (C 02 H )2 
CH 3 CHCIC 02 H 
C 1 CH 2 CH 2 C 02 H 
CICH 2 CH 2 COCI 
CH 3 C 02 CH 2 CHCI. 
CH 3 

CH3C02(CH2)2CH2CI 

CH 3 C 02 CH(CH 3 )* 

CH 2 CI 

CIC02(CH2)2CH2CI 

I 

CH3*C$H4*S03* j 

(CH 2 ) 2 CH 2 CI 


Beil. 

Ref. 

Fornaula 

Weight 

XII-733 

172.57 

XII-733 

209.04 

V-241 

157.56 

V-243 

157.56 

V-243 

157.56 

XI-73 

273.65 

1-101 

109.52 

1-101 

109 52 

V-555 

207.61 

V-556 

207.61 

1-116 

123.54 

**I-79 

123.54 

1-99 

93.52 

1-95 

459 06 

VI- 184 

156.61 

VI-187 

156.61 

VI-142 

156.61 

VI-183 

128.56 

VI-185 

128.56 

VI-186 

128.56 

XI-234 

226.63 

XI-234 

230.61 

♦♦VI-172 

186 59 

XIII-117 

142.59 

XIII-117 

215.52 


309.59 


204.65 


204.65 


204.65 


282 74 


282.74 

IX-816 

200.58 

11-248 

108.53 

11-249 

108.53 

11-250 

126.98 

II-1 29 

136.58 

♦11-58 

136.58 

11-130 

136.58 

♦♦III-10 

157.00 

**XI-45 

248.72 


Chloro-propane 5400-1 
Chloro-propanol 5462 
Chloro-propene 202 , 5345-6 
Chloro-propyl alcohol 6280 
Chioro-propyl alcohol (iaa) 5462 


Chloro-propyne 5343 
Chloro-pyromucic acid 1385 
Chioro-succinimide 5659 
Chloro-thymoi 5939 
Chioro-toluene (<o) 796 


Chloro-propyl chlorocarbonate 1448 Chloro-tri nitrobenzene 


Chloro-propylene 202 , 5345-6 
Chloro-pro pyieno oxide 2879 


5308 

Chloro-xenol 143 
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No. 

Crystailine 
Form and 
Color 

S(>ooific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °G. 

Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

1410 

yel. nd./ 


107-8 


si. 8. 

8.; i. Ig. 

8. ; 8. CS2 


aq. 




50% ac. 

1411 

pi. 




d. 



1412 

mn. nd. 

1 . 305^^® 

32.5 

245.5753imn 

i. ; s. bz. 

8. h. 

8. 

1413 

yel.rhb./al. 

1.343<V*° 

44.5(24.0) 

235.6 

i.; 8. chi. 

V. 8. h. 

V. s. ; 8. ac. 

1414 

mn. pr. 

1.29891® 

83-4 

2427^i*3uu 

i. 

V. 8. h. 

V. 8. 

1415 

tri./aq. 


-2H2O, 

d. 165-70 

V. 8. 

V. si. 8. 

8l. 8. 




110 





1416 

col. Iq. 

1.258^^° 


1 24-575anuu 

<0.4 

8. alk. 


1417 

col. Iq. 

1 .4057° 


173-4 

i. 

d. HCI 


1418 

yel. nd./al. 


85(60-1) 


1. 

8. 

8. 

1419 

yel. nd./al. 


116 


i. 

S. 

8. 

1420 

Iq. 

1.209^8° 


140-3 

<0.820° 



1421 

Iq. 

f. 19318° 


132 

<0.520° 

s.; i. alk. 

S. 

1422 

col. If. or 


65 




V S • Y 8 


b. Iq. 




NaOH 

al. 

pet. 

1423 

cr. 


170 d. 





1424 

col. Iq. 



208 

8. bz. 

s. 

8. 

1425 

Iq. 


21 

212 


g 

g 

1426 

col. Iq. 

1 . 14714 ° 

27-8 

22175^*nn» 

V. si. s. 

V. 8. ; 8. bz. 

V. 8. ; 8. act. 

1427 

col. Iq. 

1.241W° 

«7;/S0; 

175-6 

2.85200 

s. 

8. alk. 




74.1 





1428 

nd. 

1 .268«® 

32-3 

214 

2.620° 

s. 

8. 

1429 

nd. 

1.306^^° 

41-3 

217 

2.71200 

V. s 

V. 8. 

1430 

hyg. pi./ 


76-6 




V. sl. S. 


aq. 




bz. 

i. chi. 

1431 

nd./aq. 




8. 



1432 

col. nd./aq. 


146-7 

t 

[ 

0.5»o° 

2125° 

9250;j. bz. 

1433 

nd./bz. ig. 


64 


8. 

1434 

nd. 







1435 

col. nd. 


126-7 


i. 

8. h. 

1. 

1436 

col. Iq. 

1 . 234 ^ 4 ° 

6 

317-8 

i.; s. alk. 



1437 

yel. nd. 


67-71 

312 

i. 1 s. CCI4 

8525° 

1 25025° 

1438 

col. cr. 


78-80 

323 

0.0325°; 

>10025° 

>10025° 






8. al. 

act. 


1439 

col. rhb. 


68-70 





1440 

col. rhb. 


78-80 


j. 

8. h. 

V. 8. 

1441 

nd./al. 


150.5 

-HiO, >150 

8. 

8. 

1442 

col. Iq. 

1 . 3069° 

<-20 

186 

00 

00 

00 

1443 

col. If. 


40-2.5 

203-57e^»““ 

V. 8. 

V. 8. 

V. 8. 

1444 

col. Iq. 

1.33113° 


143-5763mro 

i.c.;d. h. 

8.; d. h. 

V. 8. 

1446 

col. Iq. 

1 . 098200 


1 52-3750mm 

i. 

8. 

8. 

1446 

Iq. 

1 . 25019° 


163-5747mm 




1447 

col. Iq. 



149-50 




1448 

it. yel. Iq. 

1.295§f° 


177 

d. 

d. 


1449 

col. Iq. 

1.267-y-° 


150.t2.8ma 











Chioro>xylene 6488-00 
Chloroprene 1345 
Chlorylene 6155 
Choky gas 1247 
Cholaic acid 5697 
Cholalic acid 1487 
Choieaterin 1480 


Choline sinapate, 
cf. aikd. 

Cholyl-cholic acid 3440 
Cholyl-giycine 3440 
Chondodendrine, cf. aIkd. 
C. H. Q. 1386 
Chromogen-I 2359 
Chromotrope-2B 4647 


Chromotrope acid 2359 
Chromotropic acid 2359 
Chrysanthranol 2296 
Chrysatropic acid 5604 
Chrysazin 2301 

Chrysazin carboxylic acid 2306 
Chrysazol 2294 
Chryseic acid 4776 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Chloro 





1450 

pyridine (2)(oe) 


CIC5H4N 

XX-230 

113.55 

1451 

pyridine (3)(/8) 


CIC5H4N 

XX-230 

113.55 

1452 

pyridine (4)(7) 


CIC5H4N 

XX-231 

113.55 

1453 

quinoline (2) 


CI-CgHsN 

XX-359 

163.60 

1454 

quinoline (3) 


CiCgHeN 

XX-359 

163.60 

1455 

quinoline (4) 


CIC9H6N 

XX-360 

163.60 

1456 

quinoline (5) 


ChC9H6N 

XX-360 

163.60 

1457 

quinoline (6) 


CIC9H6N 

XX-360 

163.60 

1458 

quinoline (7) 


CIC9H6N 

XX-361 

163.60 

1459 

quinoline (8) 


CIC9H6N 

XX-361 

163.60 

1460 

resorcinol 

(4;1,3) 

CI-C6H3(0H)2 

** VI-81 8 

144.56 

14611 

salicylaldehyde 

(6;2,1) 

CI-C6H3(0H)CH0 

VIII-53 

156.57 

1462 

styrene (a) 


CsHsCCIrCHz 

V-476 

138.59 

1463 

styrene (w) 


C6H5CH;CHCI 

V-476 

138.59 

1464 

succinic acid (dl) 


(CHCI-CH2):(C02H)2 

11-619 

152.54 

1465 

tetrabromoethane 

(1,1, 2,2) 

BrzCHCBrzCI 

1-95 

380.15 

1466 

toluene (o) 

tolyl chloride 

CIC6H4CH3 

V-290 

126.58 

1467 

toluene (m) 

tolyl chloride 

CIC6H4CH3 

V-291 

126.58 

1468 

toluene (p) 

tolyl chloride 

CIC6H4CH3 

V-292 

126.58 

1469 

o-toluidine (m) 

(5;1,2) 

CI-C 6 H 3 (CH 3 )NH 2 

XII-835 

141.60 

1470 

p-toiuidine (m) 

(3;1,4) 

CI-C 6 H 3 (CH 3 )NH 2 

XII-989 

141 .60 

1471 

tribromoethane 

(1,1,2) 

BrCH2CCIBr2 

1-94 

301 24 

1472 

tribromomethane 


CICBra 

1-68 

287.22 

1473 

vinylarsine di- 

Lewisite 

CICH:CHAsCl2 

**IV-985 

207.32 


chloride 





1474 

O'xylene (3) 

xylyl chloride (o) 

CIC 6 H 3 (CH 3)2 

V-363 

140.61 

1475 

o-xylene (4) 

(4;1,2) 

CIC 6 H 3 (CH 3)2 

V-363 

140.61 

1476 

p>xylene (2) 

(2;1,4) 

CIC 6 H 3 (CH 3)2 

V-384 

140.61 

1477 

Chloroform 

trichloromethane 

CHCI3 

1-61 

119.39 

1478 

Chlorogenin 


C27 H4404 


432.62 


(pseudo) 





1479 

Choleic acid 

deoxychoiic acid 

C24 H40O4 


392.56 

1480 

Cholesterol 

cholestorin 

C27H450HH20 


404.65 

1481 

Cholesterol(eppiallo) 


C27H450H 


386.64 

1482 

Cholesterol (isa) 


C27H450H 


386.64 

1483 

Cholesteryl acetate 


CH 3 C 02 -C 27 H 45 


428.67 

1484 

benzoate 


C 6 H 5 C 02 *C 27 H 45 


490.74 

1485 

benzoate (iao) 


C 6 H 5 C 02 -C 27 H 45 


490.74 

1486 

propionate 


C2H5CO2 *0271445 


442.70 

1487 

Cholic acid t 

cholalic acid 

C 23 H 36 ( 0 H) 3 C 02 H. 


426.58 




H2O 



1488 

Choline 

biiineurine 

(CH 3 ) 3 N( 0 H)CH 2 - 

IV-277 

121.18 




CH2OH 



1489 

chloride 


C5Ht40N'CI 

IV-280 

139.63 

1490 

Chromone 

benzo- 7 -pyrone 

C6H4C0CH:CH0 

1 1 

XVII-327 

146.14 

491 

ChiyMimmlc add 

tetranitro- 

(N 02 ) 4 Ci 4 H 2 ( 0 H )202 

VIII.461 

420.20 


(2,4,5,7;1,8) 

chrysazine 




492 

ChrysaroMne 

dihydroxy-methyl- 

C15H12O3 

Vm-335 

240.25 



anthranoi 




493 

Chrysene 


0ibHi2 

V-718 

228.28 


t See also No. 3440. 

hrysoidino 1696 
Cbrytoidine orange 1699 
Chryaaphanol 1496 
Oloutine, of. alkd. 
Cignolin 2296 


Cinohoiepidine 4370 Cinchophen 5234 

Cinchomeronic acid 5499, 5501 Cinchotine, cf. aikd. 
Cinchonamine, cf. alkd. Cinchovatine, cf. alkd. 

Cinchonldlne, cf. alkd. Cineole 3217 

Cinchonine, cf. alkd. Cinnameln 798 



ORGANIC COMPOUNDS 


Crystalline 
I Form and 
Color 


Specific 

Gravity 


Solubility in 100 Parts 

Water 1 Alcohol i E 




s. 



148744mm 

8. 



147-8 

8. 



275751mm 

i. ; V. 8. bz. 

8.; V. s.lg. 

V. s. 

255745mm 




260-1744mm 

8. HCt 

V. 8. 

V. s. 

256 




261 -2740mm 




267-8 


^ . 


288 


V. 8. 

V. s. 

255-6 

8. 

8. 

8. 


i.; s. alk. 

8. 

s. 

199 

i. 

8. 

8. 

199 

i. 

S. 

8. 


V. 8. 

V. 8. ac. > 

V. si. 8. cht. 

200-57®5inm 

V. s. chi. 

V. s. , 

V. s. 

159 2 

1 .; CO bz. 

8.; 00 chi. 

CO 

161 .6 

i.; 00 bz. 

s.; 00 cht. 

u> 

162.4 

i.; 00 bz. 

8.; oo chi. 

00 

236-87»>®n‘ 




222-3 

i. 



1 65-72»5*»“ 

i. 



160 

i. 



190 

*• 

V. 8. 

S. 

189.5 

i. 

00 

00 

191 .5 




186.8 




61.2 

0.82«>® 

00 

oo 


i. 

8l. 8. 

V, si. 8. 


8l. S. C. 

8.; s. alk. 

8. ac. ; s.act. 

Sybl.I.Omm 

0.2620® 

1.1170; 

18; 8. bz. 



11780 



i. ; 8. bz. 

8. ; 8. chl. 

V. 8. 


8. h. ac. 

s. h. 

V. 8. 


1. 

8l. 8. h. 

V. S. 



V. si. 8. h. 

S. 



8). 8. h. 

S. 


i. 

si. 8. 

8. 


0.03; 8. 

5; 8. act. 

1.4; 8. alk. 


ac. 




V. 8. 

V. 8. abs. 

i. 

subl. in 

V, 8. 

V. a. 


vac. 200 





i.;8. bz. 

8. 

a. ; 8. chl. 

expl. 

V. si. 8. h. 

8. 

8. 


1 . aq. 

8l. 8. c.; 

Sl.8. c. bz. 


NazCOs 

8. HzS 04 


448 

1. 

0.118® abs. 

V. 8l. 8. 


Cinnamene 6646 Cinnamoyl cocaine, cf. alkd. Cinnanmene 5646 

Cinnamic acid dibromide 1830 Cinnamoyl ecgonine methyl eater, Cinnyl oinnamate 1508 

Cinnamide 1502 cf. alkd. Citramide 1517 

Cinnamol 5646 Cinnamyl cocaine, cf. alkd. Citrene 3973 

Cinnamon oil 1501 Cinnamyl eugenol 3221 Citridic acid 141 

Cinnamone 1775 Cinnamylldene acetophenone 1506 Citronin-A 3241 
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PHYSICAL CONSTANTS OF 


No 

Name 

Synonym 

Formula 

Beil. 

Rof. 

Formula 

Weight 

1494 

Chrysin 

5,7-diOH-flavono 

CJ 5 H 10 O 4 

XVIII-124 

254.23 

1495 

Chrysophanlc acid 

2,4-dlOH-2-Me- 

C,4H5(0H)2(CH3)02 

Vni-470 

254.23 



anthraquinone 




1496 

Chrysoquitione 


C,oH6(CO)2C6H4 

1 1 

VII-827 

258.26 

1497 

Cinnamic acid (cis) 

allocinnamic acid 

CsHsCHiCHCOzH 

IX. 59 I 

148.15 

1498 

acid (trarf) 

/9-phenyl>acrylic acid 

CfiHs'CH.CHCOzH 

IX-572 

148.15 

1499 

Na salt 


CfiHsCHrCHCOzNa 

IX-580 

170.14 

1500 

acid (iso) 


CsHsCH.-CHCOzH 

IX-592 

148.15 

1501 

aldehyde 

phenyl acrolein 

CfiHsCHrCHCHO 

VII-348 

132.15 

1502 

amide 

cinnamide 

CcHs-CzHz-CONHz 

IX-587 

147.17 

1503 

anhydride 


(C 6 H 5 CH:CHC 0)20 

IX-586 

278.29 

1504 

carboxylic acid (o) 


(.C6H4C2H2.)(C02H)2 

IX-898 

192.16 

1505 

chloride 


CsHs-CHrCHCOCI 

IX-587 

166.60 

1506 

Cinnamal 

cinnamylidene 

C 6 Hs(CH:CH) 2 CO- 

VII-499 

234.28 


acetophenone 

acetophenone 

CsHs 



1507 

Cinnamyl alcohol 

styryl carbinol 

CsHsCHiCHCHzOH 

VI-570 

134.17 

1508 

cinnamate 

styracin 

C 8 H 7 CO 2 C 9 H 9 

IX-585 

264.31 

1509 

Cinnamoyi-p- 

elbon 

CeHs-CHiCH-COr 

♦XIII-170 

282.29 


hydroxyphenyl 


C 6 H 4 NHCONH 2 




urea 





1510 

Citraconic acid (da) 

methyl-maleic acid 

CH 3 C(C 02 H):CH- 

11-768 

130.10 




COzH 



1511 

anhydride 


CHaCiCHCOOCO 

1 1 

XVII-440 

112.08 

1512 

Citral (a) 

geranial 

CgHis-CHO 

1-753 

152.23 

1513 

semicar bazone 


C,oH,6:NNHCONH2 

III- 109 

209.29 

1614 

Citramalic acid 

methyl-malic acid 

CH3*C(0H)(C02H). 

III-444 

148.11 


(dl) 


CHzCOzH 



1515 

Citric acid 


H02CCH2C(0H)- 

III-556 

192.12 




(C02H)CH2-C02H 



1516 

acid (iso) 


HOzC-CHOH'CH- 

III-555 

192.12 




(C02H)CH2C02H 



1517 

amide 

citramide 

C3H50(C0NH2)3 

III-569 

189.17 

1518 

Citronellal (d) 

rhodinal 

CsHuCHO 

1-745 

154.24 

1519 

Citronellol (d) 

2 , 6 -dimethyl- 

C 10 H 20 O 

1-451 

156.26 



octene- 1 -ol -8 




1520 

Citroneilyl acetate 


C 12 HZ 2 O 2 

11-139 

198.30 

1521 

Citrullina (di) 

tt-N Hz-i-carbami- 

NH2C0NH(CH2)3* 


175.19 



dovaleric acid 

CH*(NH2)C02H 



1522 

Cu salt 




411.93 

1523 

Cofebrin hydro- 

2,4-diOH-phenyl- 

(H0)2C6H3-CH(0H)- 


219.67 


chloride 

propanolamine HCI 

CH(NH 2 )CH 3 HCI 



1524 

Collidine (a) 

2-M6-4-Et-pyridine 

CHaCsHsN-CzHs 

XX-248 

121.18 

1525 

Collidine 09) 

4- M e-3- Et-py r idi ne 

CHa-CsHaN-CzHs 

XX-250 

121.18 

1526 

Collidine (y) 

2,4,6-tri M e-pyridine 

(CH3)3C5H2N 

XX-250 

121.18 

1627 

Congo red 

di Ph-bis-azonaph- 

lCioH5(NH2)(S03Na)- 

X VI-410 

696.66 



thtonic acid 

N:N.C6H4]2 




Citrophan 5108 
Citropten 3971 
Citryiidene acetone 3915 
Ctauaand Volz o-aeid 4512 
Ciavloepsin, cf. giode. 
Clove's acids 4545-7 
CN (cry now) pas 1303 
Cooaine, of. aikd. 


CocJaurine, cf. aIkd. 
Codamine, cf. aikd. 
Codeine, cf. aikd. 
Coerulignone 1264 
Coffearin, cf. aikd. 
Colchicine, cf. aikd. 
Coiocynthin, cf. gicde. 
Cologne spirit 2946 


Colognegite 1247 
Colonial spirit 4100 
Columbamine^ cf. aikd. 
Columbian spirit 4100 
Conchinine, cf. aikd. 
Conessine, cf. aikd. 
Conhydrine, cf. aikd. 
Conicine, of. aikd. 








ORGANIC COMPOUNDS 
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No. 

Crystalline 

SpeciBc 

Melting 

Boiling 

Solubility in 100 Parts 


Ct>lor 

Gravity 

Point ®C1. 

Point ®C. 

Water 

Alcohol 

Ether 

1494 

yel. pi. 


275 

subl. 

i.; s. aik. 

0.6 c.; 

sl. 8 .; 







2.5h. 

i. bz. 

1495 

yel. If./al. 


195 

subl. si. d. 

i. c.; s. 

8. h. ; 8 . 

6 l. 8 .; 8 i. 8 . 






bz. 

act. 

pet. 

1496 

or. nd. 


235-40 

subl. 


8 . h. 

V. si. 8 . 

1497 

mn. pr. 

1 . 2844® 

68 

12519nu“ 



8. pet. 

1498 

mn. pr. 

1.245 

133 

300 

0.04i«® 

24200 

V. 8. 

1499 

wh. cr. pd. 


d. >115 


9 c. ; 5 h. 

0.6 

8 . gly. 

1500 

mn. pr. 


58-9(42) 

256 d. 

16. €c. 

s. 

8. 






pet. 



1501 

Iq. 

1 . 110 ^ 8 ° 

-7.5 

252±,sl.d. 

V. si. s. 

4, 5058 al. 

oo 

1502 

nd./bz. 


145-6 


st. 8. h. 

8. 

8. 

1503 

nd./al. 


135-6 


i. 

V. sl. s* c. 

V. s. h. bz. 

1504 

nd./ot. 


173-5d. 

-HzO, d. 

V. si. s. 

8.; 1 . bt. 

V. sl. 8. 

1505 

cr. 


35-6 

251-3 8 l. d. 

d. 

s. ecu 

8 . pet. 

1506 

yel. nd./ 


a 102 ; 


S. H 2 SO 4 

si. s. 

sl. 8. 


al. 


0235 





1507 

nd. 

i.040fr 

33 

257.5 

si. s. 

V. s. 

V. s. 

1508 

nd. or pr. 

1 . 085^6 5° 

44 


i. 

4 c. ; 33 h. 

33; 8. bz. 

1509 

wh. cr. pd. 


204 


1 .; i. aik. 

s. ; s. act. 

8. oil 

1510 

nd. 

1.617 

92-3 


36025* 

8 .; V. sl. 8 . 

8 .; 1 . bz.; 







chi. 

1 . CSz 

1511 

Iq. 


7-8 

213-4 

d. 

V. s. 

V. 8. 

1512 

col. oil 

0.890l^° 



228-9 si. d. 

i. 

00 

00 

1513 

cr. /ac. 


a164 








^171* 





1514 

mn. pr. 


117-9 


s. ; i. bz. 

V. s. abs. 

V. s. act. 

1515 

cr.** 

1 . 542-^4®-"* 

153 

d. 

133 c. 

761*®, abs. 

2 . 21 *®, 








abs. 

1516 

cr. 


d. 100 


s. 



1517 

cr. /aq. 


210-5 d. 


2 . 718 ®; 

i. 





1 


33 . 3100 ° 



1518 

col. oil 

0.85517 50 


204-8 

V. si. 8 . 

oo 

09 

1519 

col. oil 

0.848^^® 


224-5 

V. sl. S. 

00 

00 

1520 

col. Iq. 

0.89317.5® 


1 72-33«““ 




1521 

col. pr./ 


202-26 ± 


S. 

1 . abs. 

, 


aq. Me al. 







1522 

cr./aq. 


257-8 d. 


i. c. 



1523 

wh. cr. pd. 


178-9 d. 


66 

7 

i. 

1524 

Iq. 

0.9350® 


1 77 . 875*““ 

sl. 8. c. ; j 

s. 

8 . ; 8 . bz. 






V. sl. 8. h. 



1525 

Iq. 

0.9660® 


195-67*5““ 

i. 

s. 

V. 8. 

1526 

iq. 

0.9171*® 


! 171-2 

sl. 8. h. 

V. 8. 


1527 

red 



1 

sl. s. h. 

1 

si. s. h. aik. 

i. 


♦ Mixture of a + /S, m. p. 135®. Conydrfno, cf. aikd. Corn sugar 3618 

Crysts./aq. 4-1 HzO; -HzO, 100-32®. Conyrin© 5443 Cornutine, cf. aIkd. 

Coniferin, of. glcde. Coprosterol 2276 Corporin 5334 

Coniine, cf. aikd. Corallin(e) 593 Corulignone 1264 

Conquinine, cf. aikd. Cordianine 181 CorybulOine, cf. aikd. 

Convallamarin, cf. glcde. Cordoi 6110 Corycavine, cf. aikd. 

Ccnvaliarin, cf. glcde. Coriamyrtin, cf. glcde. Corydaline, cf. aikd. 

Ccnvoivuiin, cf. qlcde. Coriandroi 3974 Coryntne. cf. aikd. 



PHYSICAL CONSTANTS OP 


No, 

Na 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1528 

Confferin 


Ci«H 220 b- 2 H 20 


378.37 

1529 

Coitiferyl eleohol 


CjoHiiOj 

VI-1131 

180.20 

1530 

Conylene 

octadieno-x,x 

CsHm 

1-258 

110.19 

1531 

Coumaric acid (o) 

o-hydroxy-cin- 

HOC6H4C2H2CO2H 

X-288 

164.15 


(trans) 

namic acid 




1532 

acid (m) 

m-hydroxy-cinnami 

HOC6H4C2H2CO2H 

X-294 

164.15 

1533 

acid (p) 

p-hydroxy-cinnamic 

HOC6H4C2H2CO2H 

X-297 

164.15 

1634 

Coumarin 


CgHsO^ 

XVII-328 

146.14 

1536 

Ck»umarin (iso) 


C 6 H 4 CH:CH- 0 *C 0 

1 1 

XVII-333 

146.14 

1536 

3-carboxyl ic acid 


C 6 H 4 CH:C(C 02 H)- 

XVIII-429 

190.15 


coo 


1637 

Coumarinlc acid 

o-hydroxy-cln- 

H 0 C 6 H 4 CH:CH- 

X-291 

164.15 


(o)(cis) 

namic acid 

CO 2 H 



1538 

Coumarene 


C 6 H 4 CH:CH 0 

1 1 

XVII-54 

118.13 

1539 

Creatine 

methyl-guanyl- 

HN:C(NH 2 )N(CH 3 )- 

IV-363 

149.15 



glycme 

CH 2 CO 2 HH 2 O 



1540 

Creatinine 

methyl-glyco- 

HN:C.N(CH3)CH2- 

XXIV-245 

113.12 



cyamidine 

1 

CONH 

1 



1541 

picrate 


C 4 H 7 ON 3 C 6 H 3 O 7 N 3 

XXIV-246 

342.23 

1642 

picrate 


C4H70N3'2C6H307N3 

XXIV-246 

571 . 34 

1543 

Creosol 

(3;1,4) 

CH30C6H3(CH3)0H 

VI-878 

138.16 

1544 

Creeidine 

2 - N H 2-4 M e-a n isol e 

CH3C6H3(0CH3)NH2 

XIII-602 

137.18 

1645 

Creeol ( 0 ) 

o-methyl-phenol 

CH 3 C 6 H 40 H 

VI-349 

108.13 

1546 

Creeol (m) 

m-rnethyl-phenol 

CH 3 C 6 H 40 H 

VI-373 

108.13 

1647 

Cresol (p) 

p-methyl-phenoi 

CH 3 C 6 H 40 H 

VI-389 

108.13 

1548 

phthalein ( 0 ) 


C 6 H 4 COOC: 

1 1 

XVIII-163 

346.36 




{C6H3CH30H)2 



1549 

phthalin ( 0 ) 

(4',4"-diOH, 2 - 

H 02 C.C 6 H 4 CH: 

X-456 

348.38 



CO 2 H, 3%3"-diMe) 

(C6H3CH30H)2 



550 

euifonphthalein 

( 0 ) 

cresol red 

C 6 H 4 S 020 C: 

1 1 

XIX-91 

382.41 



1 1 

[CcHaCHjOHlz 



551 

euifonphthalein 

metacresol purple 

C 21 HjsOsS 


382.41 


(m) 





652 

Cresyl t acetate ( 0 ) 

o-tolyl acetate 

CH 3 C 6 H 4 O 2 CCH 3 

VI-355 

150.17 

553 

acetate (m) 

cresatin 

CH 3 C 6 H 4 O 2 CCH 3 

VI-379 

150.17 

564 

p-toluenesul- 

(4;i',2') 

CH3C6H4S03C6H4- 

XI-100 

262.31 


fonate ( 0 ) 


CHj 



555 

Crocotln (a) 

gardenin 

C2oH2404 

XXX-106 

328.39 

556 

Croconic acid 

crocic acid 

C503(0H)2-3H20 

VIII-488 

196.11 

657 

Crotonic acid (a) 

butenoic acid 

CHsCHrCHCOzH 

11-408 

86.09 

558 

acid (fi) (cis) 

ieo-crotonic acid 

CH 3 CH:CHC 02 H 

11-412 

86.09 

559 

aldehyde (a) 

2 -butene- 1 -al 

CH3CH:CHCH0 

1-728 

70.09 

560 

amide 

crotonamide 

CHs-CH.-CHCONHz 

11-412 

85.10 

561 

anhydride 


(CHs-CH.CHCOzO 

11-411 

164,16 


t 8 m «I«o under tolyl. 
Corytuberine, cf. aikd. 
Coternine. of. atkd, 
Ootoln sS47 
Cotton red«4B 733 


Creaatin 1553 
Crosol purple 1651 
Cresol rad 1550 
Creaoroinol 2371 

Creaot(}n)ic acid 3836. 3839. 3841 


Cresyl'. cf. also tolyi. 

Cresyl benzoate 6013-5 
Creeyl ethyl ether 3173-5 
Cresyl ethyl sulfide 3176v 
Cresyl methyl ether '4899-4401 



ORGANIC COMPOUNDS 


Crystalline 


Solubility in 100 Parts 
Water I Alcohol I Ether 



Cresyl methyl sulfide 4402 
Cresyl phosphate 6351-3 
Cresyl phosphite 6354-5 
Cresyl phthalate 2841 


Cresyl salioylate 6038-40 
Cresyl thiophosphate 6356-8 
Cresylic acid, mixt. of 1545-7 
Croceic acid 4512 


Crocein(e) acid 4512 
Croclc acid 1 556 
Crocin, cf« glcde. 
Crotonaldenyde 1559 
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PHYSICAL CONSTANTS OF 


Nam© Synonym 


1562 

Crotonic chloride 


1563 

nitrile (trans) 

propenyl cyanide 

1664 

Crotonyl acetate 

crotyl acetate 

1565 

alcohol 

2-butene-1-ol 

1566 

chloride 

crotyl chloride 

1667 

chloride (iso) 

iso-crotyi chloride 

1568 

iodide 

1-iodo-butene-2 

1569 

Cryogenine 

3-semicarbazido- 

benzamide 

1570 

Cryptoxanthin 

provitamin A 

1571 

Cuminyl alcohol 

cumin alcohol (p) 

1572 

chloride 

r>chlorocymene 

1573 

Cumyl phenol (p) 

(1,4) 

1574 

Cupferon 


1675 

Curcumin 


1676 

Cyamelido 


1577 

Cyanamido 

carbamic nitrile 

1678 

Cyananilida 

phenyl cyanamide 

1579 

Cyanic acid 


1580 

Cyanine 

1 , V-d i-iso-amy I-4, 
4^-quinocyanine 
iodide 

1581 

Cyano-acetamide 


1582 

acetanilide 


1583 

acetic acid 

nitrilomaionic acid 

1584 

acetoacetic ester 


1585 

benzoic acid (p) 


1586 

benzyl chloride (o) 


1587 

propionic acid (a) 


1588 

Cyanogen 

oxalic nitrile 

1589 

Cyanogen (para) 


1590 

bromide 


1691 

chloride 


1592 

iodide 


1593 

sulfide 


1594 

Cyanuric acid 


1595 

Cyclo-butane 

tetramethylene 

1596 

heptane 

suberane 

1597 

heptanone 

suberone 


Formula 

Beil. 

Formula 

Ref. 

Weight 

CH3-CH:CHC0CI 

11-411 

104.54 

CH3-CH:CHCN 

11-412 

67.09 

CH3CO2C4H7 

11-137 

114.14 

CHa-CH.CHCHaOH 

1-442 

72.10 

CH3CH:CHCH2CI 

1-205 

90.55 

(CH3)2C:CHCI 

1-209 

90.55 

CHaCHrCHCHzI 

1-206 

182.02 

H2N CO NH NH- 

XV-629 

194.19 

C6H4CONH2 

C40 Hs6 0 

XXX-93 

552.85 

(CH3)2CHC6H4* 

VI-543 

151.21 

CH2OH 

C3H7C6H4CH2CI 

V-423 

168 66 

H0C6H4C(CH3)2- 


212.28 

CsHj 

C6H5-N(N0)-0NH4 

X VI-669 

156.16 

C21 H20O6 

VIII-554 

368.37 

(CNOH)*or 

III-35 

(43.03), 

(CN0H)3 

HzNCN 

III-75 

42.04 

CsHsNHCN-^HzO 

XII-368 

127.14 

HOCNt 

III-33 

43.03 

C29 H35 N2I 

XXIII-299 

538.51 

NCCHz-CONHz 

11-589 

84.08 

CeHsNHCOCHzCN 

XII-294 

160.17 

HO2CCH2CN 

11-583 

85.06 

CH3C0.CH(CN). 

III-796 

155.15 

C02’C2H5 

HO2CC6H4CN 

IX-845 

147.13 

CICH2C6H4CN 

IX-468 

151 59 

CH3'CH(CN)C02H 

11-630 

99.09 

NCCN 

11-549 

52.04 

(CN)* 

11-553 

(26.02), 

Br.CN 

III-39 

106.93 

CICN 

III-38 

61.48 

ICN 

III-41 

152.94 

NCSCN 

III-180 

84.10 

(HNC0)3-2H20 

XX VI-239 

165.11 

CH2CH2CH2-CH2 

V-17 

66.10 

CH2(CH2 )sCH 2 

I 1 

V-29 

98.18 

CH,{CH2 )sCO 

vn-13 

112.17 


t HOCN in aq.: NH:C:0 (isocy 
Crotonfc acid dibromide 1826-7 
Crotonic acid dichloride 1978-9 
Crotonyl, cf, also crotyl. 
Crotonyl chloride 1562 
Crotonyiene 1157 
Crotyl cf. also crotonyl. 

Crotoyl alcohol 1565 
Cry now gas 1303 


iinic acid) as vapor or in ether aoln 
Cryptopine, cf. aikd. 

Crystal violet base 3592 
Crystal violet dye salt 3593 
Crystal violet leuco base 3595 
Cumene 5379 
Cumene (pseudo) 6254 
Cumenol 5433-5 
CumenoJ (oseudo) 6265 


Cumic acid 5383, 5385 
Cumic alcohol 1571 
Cumidine 5375 
Cumfdine (pseudo) 6250 
Cumin alcohol 1671 
Cuminic acid 5383, 5386 
Cuminic aldehyde 5377 
Cuminic amide 5386 
Cumylic acid 6259 



ORGANIC COMPOUNDS 
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Crystalline 

SpeciBc 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®G. 

Point ®C. 

Water 

Alcohol 

Ether 

1562 

fol >q 



124-57*9““ 




1563 

col. Iq. 

0.826^*" 

-51.5 

122 

d. 

d. 


1664 

col. iq. 

0 919^® 


128.5-9.5 

2.3 

8. 

8. 

1565 

col. Iq. 

0.853^J® 

<-30 

121-2 

16.6 

CO 


1566 

col. Iq. 

0 934^/® 


84 

i. 

oo 

00 

1567 

iq. 

0.919^° 


68 

< 0 . 1 ; 









d. h. 



1568 


1 682®® 


132-3 d. 




1569 

col. cr. 


172± 


1 

s. ; 8. act. 

8. ; 8 . chi. 

1570 

pr./bz.-al. 


168-9 


i. 

8. CSf 

8.; 8. chi. 

1571 

Iq. 

0.975ir 


247-8 

i. 

00 

00 

1572 


1 . 020 ^® 


225-9 




1573 

1 col. nd. 


74-5 

1 gyiOmm 

i.; s. bz. 

V. 8 . 

8 . ; 8 . act. 

1574 

col. nd./al. 


163-4 

subt. 

V. s. 

8 . h. 


1575 

red yel. pr. 


183 


i.j 0.05 

Si. s. c.; 

V. si. s.; 






bz. ; 8 . alk. 

8 . ac. 

i. Ig. 

1576 





0.01*5® 

i.; si. 8 . 

i. 







NH 4 OH 


1577 

col. nd. 

1.073^® 

44-5 

1 4Q19mm 

V. s. 

V. 8 . 

V. 8 . 

1578 

cr. 


47 


si. s. 

V. 8 . 

V. 8 . 

1579 

col. gas 

1.1400® (Iq.) 

-80 

—640““ 

si. s. 

s. ac. 

8 . 

1580 

hyg., mn.. 


100 =h 

d. >150 

i.;s. chi. 

8 . h. 

1.; 8 . act. 


gn. 







1581 

nd./al. 


118-9 

d. 

15 c. 

2 c. 


1582 

cr. /al. 


199-200 


0.0325® 



1583 

col. hyg. 


65-6 

1080.*5nim 

s. 

s. 

s. 


cr. 



d. 165 




1584 

col. nd. 

1.111^/-° 

26 

195-7 

V. si. 8 . 

V. 8. 

V. 8 . 



(Iq.) 






1585 

If./al. 


219 


s. h. 

s. 

8 . ; 8 . h. ac. 

1586 

mn. pr. 


60-1.5 

252759““ 

s. h. 

8 .. 


1587 

oil 

1 .14200 


142-5**““ 

s. 

s. 


1588 

col. gas 

0.866>7 20 

-27 

- 21.2 

45020® cc. 

230020® cc. 

50020® cc. 



1.804(A) 




i 


1589 

brn. bl. 


(CIM )2 at 


i. 


8 l. 8 . alk. 




S60 



1 


1590 

nd. 

2.015^® 

52 

61 . 3750mm 

8 . 

8. 

8. 

1591 

poison. 

1 . 2220® 

-6.9 

13.0 

250020® 

10,00020® 

500020® 


gas 




cc. 

cc. 

cc. 

1592 

col. ad. 


146.5* 

subl. >m. p. 

s. h. 

V. 8. 

V. 8. 

1593 

pi. or If. 


60 

d. 

V. s. d. 

s. 

8. 

1594 

mn./aq. 

2.50»9® anh. 

>360 

d. to HNCO 

0 27*7® 

0.122® 


15''5 

col. gas 

0.703f® 

-50 

11 -12726mm 

i. 

V. 8. 

V. 8. act. 

1596 

oil 

0.810^^® 

-12 

118-20 

i. 



1597 

Iq. 

0.9502*® 


179-81 

I. 

8. 

8. 


* Sealed tube. Cyanethyl carbonate 3032 Cyano-propyl alcohol 3758 

Cupreine, cf. aikd. Cyano-acetophenone (u) 742 Cyano-propylene oxide 2880 

Cupron 720 Cyano-benzene 716 Cyanuramide 4019 

Curangin, cf. glcde. Cyano-dialiyiamine 1682 Cyanuric acid (iso) 3313 

Cuscohygrine, cf. aIkd. Cyano-diethylamine 2143 Cyanuric chloride 6172 

Cuskhygrine, cf. aikd. Cyano-furan 3345 Cyclamin, cf. glcde. 

Cuspidatin, cf. glcde. Cyano-guanidine 2080 Cyclo-form 1045 

Cyanacetic ester 3030 Cyano-phenyl chloride iUo) 6168 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

1598 

Cycio heptene 

suberene 

CH2(CH2)4CH:CH 

1 1 

V-65 

96.17 

1599 

hexadiene-1,3 

o-dihydrobenzene 

CsHg 

V-113 

80.12 

1600 

hexadiene-1,4 

j»>dihydrobonzene 

CeHe 

V-113 

80.12 

1601 

hexane 

benzene hexa- 
hydride 

CH2(CH2)4-CH2 

1 1 

V-20 

84.16 

1602 

hexanhexol 

d-inositol 

(CH0H)6 

VI-1192 

180.16 

1603 

hexanhexol 

foinositol ; dambose 

(CH0H)6 

VI-1192 

180.16 

1604 

hexanhexone 

triquinoyi 

(C0)6-8H20 

VII-907 

312.19 

1605 

hexanol 

hexahydro-phenol 

CH2(CH2)4CH0H 

1 1 

VI-5 

100.16 

1806 

hexanone 

pimelin ketone 

CH2(CH2)4C0 

1 1 

VII-8 

98.14 

1607 

hexanone oxime 


CH2(CH2)4C:N0H 

1 1 

vn -10 

113.16 

1608 

hexanpentol 

d-quercitol 

CH2(CH0H)4‘CH0H 

1 1 

VI-1186 

164.16 

1609 

hexene 

benzene tetra- 
hydride 

CH2(CH2)3CH:CH 
!. - 1 

V-63 

82.14 

1610 

hexyl acetate 


CH3C02C6Hn 

VI-7 

142.19 

1611 

hexyl anisole (p) 


CH 3 OC 6 H 4 C 6 H 11 

** VI-549 

190.27 

1612 

hexyl bromide 


CeHnBr 

V-24 

163.06 

1613 

hexyl chloride 

chloro-cyclohexane 

CeHuCI 

V-21 

118.61 

1614 

hexyl iodide 


CsHnI 

V-25 

210.07 

1615 

hexyl phenol (o) 


HOC6H4C6Hti 


176.25 

1616 

hexyl phenol (p) 


HOC6H4C6Hn 

VI-583 

176.25 

1617 

octane 

octamethylene 

CH2(CH2)6CH2 

1 1 

V-35 

112.21 

1618 

pentadiene-1,3 


CHzCHiCHCHiCH 

1 1 

V-112 

66.10 

1619 

pentane 

pentamethylene 

CH2(CH2)3CH2 
i 1 

V-19 

1 

70.13 

1620 

pentanona 

keto-penta- 

methylene 

CH2(CH2)3C0 

r. . I 

1 

VII-5 

84.11 

1621 

propane 

tri methylene 

CHiCHrCHi 1 

1 1 

V-15 

42.08 

1622 

Csfimana (o) 

isopropyl-toluene 

CH3C6H4CH(CH3)2 

V-419 

134.21 

1623 

Cymana (m) 

sso-cymene 

CH3C6H4CH(CH3)2 

V-419 

134.21 

1624 

Cywawa (p) 

cymene 

CH3CsH4CH(CH3)2 

V-420 

134.21 

1625 

Cyetalna (I) 


HSCH2CH(NH2)- 

C 02 H 

IV-506 j 

121.16 

1626 

hydrochloride 


C3H702NSHCI 

IV-506 

157.62 

1627 

Cystina (I) 


[H02CCH(NH2)* 

CHzS-U 

IV-607 

240.29 

1628 

Daphnatin 

7,8-diOH-coumarin 

0C0CH:CHC6H2: 

1 1 
(0H>2 

XVin-100 

178.14 

1629 

l3aca-<hlorodiphenyi 


CIsCs’CsCIs 

V.680 

498.69 

1630 

dlana-1,3 


CH3(CH2)5-CH:CH- 

CHrCHz 

1-260 

138.24 

1631 

hydronaphthalana 

"Decalin" (cia) 

CioHte 

V-92 

138.24 

1632 

hydronaphthalana 

‘•Decalin” (trans) 

CioHis 

V-92 

136.24 


Cyolo-haxane oarboxvtic aold 3577 Cyatogen 3599 

Cyoio-haxylamine 320 Cytisine, cf. aikd. 

Cyolo-haxyl banzetia 6179 O. A. gas 2712 

Cyatamin 3599 Oagenan 5668 

Cysteine thioformaoataf 2854 Dani*s acid 4550>1 







ORGANIC COMPOUNDS 


No. F^Sdl S^fio M^ti 5 g_ 


Solubility in 100 Parts 

Water I Alcohol I Bther 


0.848^ 


nd./aq. 

HN03 

col. hyg. 0.962^:^® 


oil 

yel. rhb. 
col. la. 


0.947-*^® 


pr./ig. 

mn./aq. 1.585i3« 


0.810-V- 
0.9852® 
1 .324^^^ 


cr. 

col. Iq. 

1 

0.805i^® 

col. oil 

0.745^0® 

oil 

1 0.94870® 

! 

col. gas 

0 720-790 


253 

253 

95-100 d. 


319 in vac. 4.5»5" 

31915mjn 2^3® 


4.5»5® v.sl.B. 

212® 1. aba. 

V. sl.8.; V. 8U«. 

8. alk. 

3.620® 8. 


204 si. d. 8.;8i. s. v. 8. ^ 
ig- 


174750mm f. oo 

276 i. 8. 

165^'-*““ si. i. 8. 

d. 

142 i. bz. 

1 92^‘*2mm 

l4S10mtti V. Sl. 8. V. 8. 

1 55-8i3miD 1 . ; 4250 bz. 702*® act. 

150- 1709mm 


V. 8. ; 8. ecu 
402*® 


0.872^ 


175-8 d. 
d. 258-61 


V. 8. 8. 

0.0119® i. 







FlliStC-AJL. C:UJ>l&lArNl> UF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1633 

Daca hydroquinoline 


CaHtrN 

XX-156 

139.23 

il634 

methylene glycol 

decandiol-1,10 

H0CH2(CH2)8CH20H 

I-4&4 

174.28 

|1635 

Decane (n) 


nH3(CH2)8CH3 

1-168 

142.28 

jl636 

Decane (iso) 

2-methyl-non%ne 

(CH3)2CH(CH2)6CH3 

1-168 

142.28 

31637 

Decane 

2,6-diMe':«ctane 

(CH3)2CH(CH2)3- 

CH(CH3)C2Hs 

1-168 

142.28 

11638 

Decane (di-i«o-amyl) 

2,7-di M e-octane 

[(CH3)2CHCH2CH2]2 

1-169 

142.28 

1639 

Decyl acetate (n) 


CHsCOa'Clo H 21 

11-136 

200.31 

1640 

alcohol (n)(prim) 

decanol-1 

CH3(CH2)bCH20H 

1-425 

158.28 

1641 

alcohol (eec) 

decanol-4 

C 2 HS CH 2 CHOH- 

(CH2)5CH3 

1-426 

158.28 

1642 

alcohol (ttfrt) 

2-Et-octanol-3 

(C2H5)2C0H(CH2)4- 

CH 3 

1-426 

158.28 

1643 

alcohol (terc) 

4-Pr-heptanol-4 

(CzHsCHzbCOH 

1-426 

158 28 

1644 

alcohol (prim) 

2,6-di M6-3-meth- 
ylolheptane 

(CH3)2CHCH(CH2* 

0H)(CH2)2CH: 

(CH3)2 

1-427 

158.28 

1645 

amine (n) 


CH3(CH2)8CH2NH2 

IV-199 

157.29 

1646 

chloride (n)Cprim) 

1-chlorodecane 

CH3(CH2)8CH2CI 

1-168 

176.73 

1647 

iodide (ra)(pr»m) 

1-iododecane 

CH3(CH2)8CH2l 

1-168 

268.19 

1648 

nitrate (n) 


CsHisCHz-ONOz 

1-425 

203.28 

1649 

nitrite (n) 


CsHiaCHz-ONO 

1-425 

187.28 

1650 

Decylene (a) 

decene-1 

CH2:CH(CH2)7CH3 

1-223 

140.26 

1651 

Decylene 

2,7-di Me-octene-2 

(CH3)2CH(CH2)3- 

CH:C(CH3)2 

1-224 

140.26 

1652 

Decylene 

2-Me-5-Et- 

heptene-5 

(CH3)2CH(CH2)r 

C(C2H5):CHCH3 

1-224 

140.26 

1653 

Decylene 

3,3,5-trimethyl- 

heptene-4 

C2H5C(CH3)2CH: 

C(CH3)C2H5 

1-224 

140.26 

1654 

glycol 


CHaCHOHCCCzHs)* 

(C4H9)CH20H 


174.28 

1655 

Deguelln 


C 23 H 22 O 6 


394.41 

1656 

Dehygracetic acid 

6- Me-3-aceto-2,4- 
pyrandione 

CeH804 

XVII-559 

168.14 

1667 

Dehydro-andro- 

sterone 

dehydro-iao-andro- 

sterone 

Ci9H2802 


288.41 

1658 

benzoylaceticacid 


CeHsCO CH CO-CH: 

1. 

C(C6H5)0C0 

1 

XVII-575 

292.28 

1659 

Deeexallcacid 


1 

•CHOHC(OH): 

(C02H)3 

ni-586 

194.10 

1660 

Deeoxybenaein 

phenyi-benzyl-ke- 

tone 

CeHsCOCHz-CeHs 

VII-431 

196.24 

1661 

Dextrin 

starch gum 

(CsHioOs)! 


(162.14) 

1662 

Diacetamide 


(CHjCOzNH 

11-181 

101.10 

1663 

DIacetone alcohol 

diaoetone 

(CH3)2C0HCH2* 

COCH 3 

1-836 

116.16 

1664 

amine 

2-N H 2 - 2 - Me-pent- 
anone-4 

(CH3)2C(NH2)CH2- 

COCH 3 

IV-322 

115.17 

1665 

amine acid oxalate 


CgHi 30N*C2H204* 

H 20 

IV-322 

223.22 

1666 

glucose 

glucose bis-diMe- 
ketal 

CuHzoOs 

XXXI-165 

260.28 


Decalin 1631-2 
Deoanal 1206 
Oeoandioic acid 6605 
Dacanedlol 1634 
Daoanoic acid 1205 


Decan ol 1640-4 
Decanone 4326, 5414 
Oecene 1650-3 
Oeoyl cyanide 6361 
Oehydranone 1656 


Dehydro-morphine, cf. aikd. 
Dekatine 1631-2 
Delphinine, cf. aikd. 

Delta acid 4533, 4553 
Deoxy-cholic acid 1479 





ORGANIC COMPOUNDS 


473 


No. 

Crystalline 
Form and 
C^or 

Specific 

(Gravity 

Melliapr 
l»oint °C. 

BoilinR 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

1633 i 

pr./lg. 


48.2-8.5 

20421 4inm 

8. h. 

V. 8. 

V. 8. 

1634 

nd./aq. ai. 


72-3 

1 791 5mm 

i. c. 

8.; 1 . pet. 

s. h. 

1635 

col. Iq. 

0.726-Y° 

-29.7 

174 1 

i. 

GO 

CD 

1636 


0 728'^j*“ 

74.7 

167.0 




1637 

col. Iq. 

0 730-!^^” 


158 5 




1638 

col. Iq. 

n 7C>4.?i‘° 

-54 

159.9 




1639 

col. Iq. 


244 

i. 

8. 

8. ; 8. bz. 

1640 


0.830-^® 

7 

232^ 


8. 


1641 

col. oil 

0.8264®° 


210-1 




1642 




199 




1643 


, 

0.834-2:^° 


190-2 




1644 


0.849°® 


210-2 




1645 



17 

216-8 

i. 



1646 

Iq. 

0.88720® 


180-90220mm 

i. 



1647 

iq. 

1 . 260^:^° 



13215mm 




1648 

Iq. 

0 . 9515 ^ 


127-8”™*" 




'*649 




10 5-8* 2mm 




1650 

col. iq. 

0.74030® 

i 

172 

i. 

CO 

00 

1651 


1 0.748-^ftft° 


1 59-62550mm 

i. 



1652 

col. Iq. 

' 0.752^® 


1 57-8750mm 

i. 



1653 

col. Iq. 

0.773|f® 


157.5759mm 










1654 

Iq. 

1 0.9451^° 


1303nun 

si. s. 









1655 

pa. gn./al. 


171 


i. 

8. 


1656 

rhb. 


108.5-9.0 

269 9 

0.120°: 

V. 8. h. 

8. 




1 


8. h. 



1657 

col. cr. 


148(138) 


i. 

8. - 

8. 

1658 

yel. nd./ 


171-2 


i.; s. chi.; 

8l.S.;8. 

8.; sl. 8. 


al. 

! 



8. 

bz. ; 8. 1 

Ig.; 8. 



i 



NH4OH 

alk. 

CSz 

1659 

hyg. cr. 


d. 45 


V. 8. 

1 

V. 8. 


1660 

pl./al. 


60 

320-2 

sl. 8. h. 

V. 8. 

V. 8. 

1661 

amor. 

1.038 



8. 

i. abs. 

i. 

1662 

col. nd. 


78-9 

222.5-3.5 

V. 8. 

sl. 8. Ig. 

8l. 8. 

1663 

Iq. 

0.93125° 

-47 

167.9 

a> 

00 

00 

1664 

col. Iq. 

j 


250 Mmm 

8. 

<30 

00 




d. h. 




1665 

1 Dr. /aa. 


125-6 


V. 8. h. 

8. h. 


1666 

col. mn. 


110-1 

subl. 

14 h. 

s.; 8. chi. 

8.; 8. act. 


nd./lg. 








Deseptyl 527 
Oestriol 2902 
Oestrone 2903 
Dextrose 3618 
extrose oe ntaacetate 3362>3 


Diabetic sugar 3618 
Diacetanilide 1670 
Diacetin 3383 
Diacetoethyl acetate 3034 
Diacetone 1663 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1667 

DIacetyl 

butandione 

CHs-COCOCHj 

1-769 

86.09 

1668 

acetone 


(CH3C0CH2)2C0 

1-808 

142.15 

1669 

p-aminophenoi 


CH3C02C6H4- 

XIII-464 

193.20 




NHCOCH 3 



1670 

aniline (TV) 

TV-Ph-diacetamide 

C6H5N:(C0CH3)2 

XII-250 

177.20 

1671 

benzidine 


(CH3C0-NHC6H4)2 

XIII-227 

268.30 

1672 

carbinol 


(CHjCOziCHOH 

1-852 

116.11 

1673 

glucose 


(CH3CO)2:C6Hio06 


264.23 

1674 

monomethoxime 


CH3C0C(:N0CH3)- 

1-772 

115,13 




CH 3 



1675 

oxyphenyi-isatin 


C6H4N:C0HC: 

I 1 


401 . 40 




1 1 

(C6H402CCH3)2 



1676 

phenylenediamine 

(o) 

C6H4(NHC0CH3)2 

XIII-20 

192.21 

1677 

phenylenediamine 

(P) 

C6H4(NHC0CH3)2 

XIII-97 

192.21 


1678 urea (*ym) (CH 3 CO NH) 2 CO *111-29 1 44.13 


1679 

DIacetylene 

butadiyne 

HCiCCiCH 

1-266 

50.06 

1680 

Diallyl amine 


(CH2:CHCH2)2:NH 

IV-208 

97.16 

1681 

barbituric acid 
(8,8) 

dial 

CONHCONH- 

! 

COC:(C3Hs)2 

1 

♦XXIV-422 

208.21 

1682 

cyanamide 


(C3H5)2:N.CN 

**IV-666 

122.17 

1683 

oxalate 


(C00C3H5)2 

11-540 

170.16 

1684 

sulfide 

thioailyl ether 

(CH2:CHCH2)2S 

1-440 

114.20 

1685 

trisulfide 


(C3H5)2S3 

1-441 

178.32 

1686 

Dialuric aciil 

tartronyl urea 

C 4 H 4 O 4 N 2 

XXV-85 

144.09 

1687 

DIamlne-anisole 

(1 ;2,4) 

CH 3 O C6H3(NH2)2 

*XIII-204 

138.17 

1688 

anisole HCI 

(1 ;2,4) 

C7HioON2*2HCI 

*XIII-204 

211.10 

1689 

anisoie HCi 

(1 :2,8) 

C7HioON2-2HCI 


211 .10 

1690 

anthraquinone 

(1,4) 


C6H4(C0)2C6H2: 

(NH2)2 

XIV-197 

238.24 

1691 

anthraquinone (1,5) 


(H2NC6H3)2(C0)2 

XIV-203 

238.24 

1692 

anthraquinone (1,8) 


(H2N-C6H3)2(C0)2 

XIV-212 

238.24 

1693 

anthraquinone 

(2,3) 


C6H4(C0)2C6H2: 

(NH2)2 

XIV-215 

238.24 

1694 

anthraquinone 

(2,6) 


H2NC6H3(C0)2C6H3- 

NHz 

XIV-215 

238.24 

1695 

anthraquinone 

(2,7) 


H2NC6H3(C0)2C6H3- 

NHz 

XIV-216 

238.24 

1696 

azobenzene (2,20 


(H2N.C6H4N:)2 

XVI-303 

212.25 

1697 

azobenzene (4,4') 

azoanil Ine 

(H2N-C6H4N:)2 

XVI-334 

212.25 

1698 

azobenzene (2,4) 

chrysoidine 

( H 2 N ) 2 Ce H 3 • N 2 * C« Hs 

XVI-383 

212.25 


azobenzene HCI 

chrysoidine orange 

Ci2Hi2N4HCI 

XVI-383 

248.71 

1700 

benzoic acid (2,3) 


(H2N)2C6H3C02H 

XIV-447 

152.15 

1701 

benzoic acid (2,4) 


(H2N)2C6H3C02H 

XIV-^48 

152.15 

1702 

benzoic acid (2,5) 


(H2N)2C6H3C02H 

XIV-448 

152.15 


Diaoetoxy-ethane 3214 
Diaoetyl-, of. alao acetyl. 
Diaoetyl-dioaime 2490 
Diacetyl*dia«itfidd 85 
Diaoetyl-fliieraaoetn 3263 


Diacetyl-hydroquinone 3716 
Diaoetyl-methane 68 
Diacetyl-monoxime 4888 
Diaoetyl-monoxime methyl ether 1674 
DIacetyl-morphine, of. aikd. 



ORGANIC COMPOUNDS 


Crystalline 
No. Form and 
Color 


Specific 

Gravity 


yol. gn. Iq. O.SSIM^ 


Melting 
Point ®C. 


Boiling 
Point ®C. 


Solubility in 100 Parts 
Water ! Alcohol I E 


. aq. V. 8 . 

NazCOa 


199-200^00“® si. s. c. 
8ub\. d. t. 


bI. s. c. s. bz. 

\. \ v.sl. 8. 

V. 8 . alk. 1 s. Ig. 


i.; i. dil. si. s. 
HCI 


nd./50% 

ac. 

gas 

Iq. 

col. If./aq. 


0 . 33 c. ; 8 . ; i . pet. s. ; s. act. 

2 h. 


Iq. 

1.08515° 


pr. 


214 d. 

nd./et. 


67-8 

tan, rhb. 






cr./al. 


268 

red nd. 


319 

cr./al. 


262 

cr./ 


>320 

PhNOz 



red pr./ 


310-20 d. 

C 5 H 5 N 



or. nd./al. 


>330 

red If./al. 


134 

yel. nd./ 


241-3 

aq. al. 



yel. cr. 


117.5 

bl. cr. or 



red pd. 



nd. 


190-1 d. 


140-590min I, 

21 7759roin 

138 67Mmni gl. 8. 


8. ; 8. bz. » 


V. si. S. si. 8. 

i. 8 . 

8 . H 2 SO 4 8l. 8. chl. 

8 . H2SO4 Sl. 8 . h. 

i. 8 l. 8 . 

V. sl. 8 . 8 . h. 

V. sl. 8 . 8 . 


i. 

V. 8. bz. 

sl. 8. 
sl. S. 

8.C5HSN 
I. chl. 

8 . cone. a. 

V. 8.; V. 8. 

act. 

8l. 8. bz., 
8l. 8. Ig. 
8.; V. 8. chl 


V. 8l. 8. 

V. sl. 8. 

V. 8l. 8. h. V. 8l. 8. 


Diacetyl-peroxide 106 
Diacetyl-resorcinol 5552 
Dial 1681 

Oiailyl-, cf. also ally!. 
DiaJlyl 3574 


Diaiuramide 6384 
Diamine- H 5261 
Diamine-P 5260 
Diamino-benzene 5256-61 
Diamino-benzene sulfonic acid 5262 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1703 

Diamino 

benzoic acid (3,4) 


(H2N)2C6H3C02H 

XIV-450 

152.15 

1704 

benzoic acid (3,5) 


(H2N)2C6H3-C02H. 

XIV-453 

170.17 

1705 

benzoic HCI (3,5) 


H 20 

(H2N)2C6H3C02H- 

XIV-453 

225.08 

1706 

benzophenone 


2HCI 

(NH2C6H4)2C0 

XIV-87 

212.24 

1707 

(2.2') 

benzophenone 


(NH2C6H4)2C0 

XIV-88 

212.24 

1708 

(3,3') 

benzophenone 


(NH2C6H4)2C0 

XIV-88 

212.24 

1709 

(4,4') 

2-butyloxy-5,5'- 

niazo; neotropin 

C4H90C5H3(N)-N2* 


286.33 

1710 

azopyridine 
(2', 6') 

diphenyl (2,2') 


C5H2(N)(NH2)2 

H 2 NC 6 H 4 C 6 H 4 NH 2 

XIII-210 

184.23 

1711 

diphenyl (2,4') 

diphenyline 

H 2 NC 6 H 4 C 6 H 4 NH 2 

XIII-21 1 

184.23 

1712 

diphenyl (3,3') 


H 2 NC 6 H 4 C 6 H 4 NH 2 

XIII-213 

184.23 

1713 

diphenyl (4,4') 

benzidine 

(H2NC6H4)2H20t 

XIII-21 4 

202.25 

1714 

diphenyl (4,4') 

benzidine 

(H2N.C6H4)2t 

XIII-21 4 

184.23 

1715 

diphenyl (4,4') HCI 

benzidine HCI 

(H2NC6H4)2-2HCI 

XIII-21 9 

257.16 

1716 

diphenyl H 2 SO 4 

benzidine sulfate 

(H2N.C6H4)2H2S04 

XIII-21 9 

282.31 

1717 

diphenylamine 


C6H5>NHC6H3(NH2)2 

XIII-295 

199.25 

1718 

(2,4) 

diphenylamine 


(H2N-C6H4)2NH 

* 

XIII-110 

199 25 

1719 

(4,4') 

diphenylethane 

diamino-dibenzyf 

(H2N.C6H4*CH2)2 

XIII-248 

212.28 

1720 

(4,4') 

diphenyl ether 

(4,4') 

H2NC6H40C6H4- 

XIII-441 

200.23 

1721 

diphenylmethane 

4,4'-diaminoditane 

NHz 

(H2N.C6H4)2CH2 

XIII-238 

198 26 

1722 

hydrazobenzene 

biphenin 

(H2N.C6H4NH)2 

XV-653 

214.26 

1723 

Cp) 

phenol (2,4) 


(NH 2 ) 2 C 6 H 30 H 

XIII-549 

124 14 

1724 

phenol (2,4) HCI 

amidol 

(NH 2 ) 2 C 6 H 30 H- 2 HCI 

XIII-550 

197.07 

1725 

phenol (2,5) 


(NH 2 ) 2 C 6 H 30 H 

XIII-553 

124.14 

1726 

phenol (3,4) 


(NH2)2C6H30H 

XIII-564 

124.14 

1727 

phenol (3,5) 


(NH 2 ) 2 C 6 H 30 H 

XIII-567 

124.14 

1728 

phenylacetic acid 


(NH2)2C6H3CH2- 

XTV-476 

239.11 

1729 

HCI 

stilbene (2,2')(a) 


COzH-2HCl 

(H2N-C6H4CH:)2 

XIII-267 

210.27 

1730 

stilbene (2,2') (/S) 


(H2N-C6H4-CH:)2 

XIII-267 

210 27 

1731 

stilbene (4,4') 


(H2N-C6H4CH;)2 

XIII-267 

210.27 

1732 

stiibene-disuifon- 

(4,4'-diNH2-2,2'- 

[H2NC6H3(S03H)- 

XIV-798 

370.39 

1733 

ic acid 

triphenylmethane 

diS) 

(4,4'); diamino- 

CH]2 

(H2NC6H4)2CH. 

XIII-274 

274.35 

1734 

Diamyl amine (n) 

tritane 

CeHs 

(CsHiOzNH 

♦IV-378 

157.29 

1735 

amine {isa) 


(C5Hn)2NH 

IV-182 

157.29 

1736 

amine (d) 


IC2H5CH(CH3)- 

IV-179 

157.29 

1737 

carbonate (n) 

amyl carbonate 

CHzIzNH 

(CsHtiOzCO 


202.29 

1738 

carbonate (iso) 

iao-amyl carbonate 

(C 5 HnO) 2 CO 

III-7 

202.29 

1739 

benzene! 

1 

(C5Hn)2C6H4 

V-470 

218.37 


t Cryst. from aq. < 60®; t cryst. from aq. 
4 Mtxt. of isomers. 

Diamino-butane 5474 
Diamino-caproic acid 3986 
Dtamino^hiorolmnzene 1433 


> 80®. Diamino-dibenzyl 1719 

Diamino-diphenylsulfide 5886 
Diamino-ditane 1721 
Diamino-naphthalene 4571-9 
Diamino-propane 5464, 6282 







ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting; 
Point °C. 

Boilinjr 

Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

1703 

If. 


210 d. 





1704 

nd./aq. 


228-36 

HzO, 110 

1 . 18 ® 

8. 

8. 




(anh.) 





1705 



253? 


8. 

8. 


1706 

yel. If./aq. 


134-5 



8. 



al. 







1707 

It. yel. 


173-4 


V. sl. S. 

8. 

8. 


nd./al. 







1708 

yel. nd./ 


237-9 


V. sl. s. h. 

S. 

S. 


aq. al. 







1709 

red cr. 


129 


sl. s. 

8. 

8. 

1710 

nd./al. 


81 





1711 

nd./aq. al. 


45 

363 

V. sl. s. 

S. 

8. 

1712 

oil 




V. sl. s. 


8. 

1713 



1 05-20 





1714 

cr./aq. 


127.5-8 7 

400-1740auii 

1 h. 

1 h. 

2.2ab8. 

1715 

col. If. 




s., d. 

s.,.. HCI 

1. 

1716 





0.0008100° 

V. sl. s. h. 

i. 

1717 

nd. 


130 





1718 

If./aq. 


158 

d. 

sl. s. 

8. 

8. 

1719 

pi. /aq. 


134-5 

subl. si. d. 




1720 

cr./al. 


186-7 d. 


i. 

j. 250 . 15250 

1 . bz. ; 







act. 

i. CCI 4 

1721 

nd./aq. 


93-4 

249-531*“”* 

sl. s. c. 

s. 

s. 

1722 

yel. cr. 


145 


s. h. 

s. 

8. 

1723 

If. 


78-80 d. 


s. ac. 

s. ; s. alk. 

sl. 8. 

1724 

nd. 




8. 

sl. Sx 


1725 

cr. 


68 





1726 

cr. 


167-8 d. 





1727 

pr. 


1 68-70 


s. 


sl. 8. 

1728 

tan nd. 




V. s. 

sl. s. 

i. 

1729 

yel. pr./al. 


176 


s. bz. 

s. 

8. 

1730 

red nd./aq. 


123 





1731 

yel. If./al. 


227-8 

si. d. 

sl. s. h. 

s. Me al. 

sl. s. bz. 

1732 

yel. nd. 




V. sl. s. 



1733 

cr./et. 


139* 


V. sl. 8. 

s. 

8. 

1734 

col. Iq. 



202-3745imn 

V. sl. s. 

V. 8 . 


1735 

col. Iq. 

0.767^:^° 

-44 

188-90 

sl. 8. 

s.; s. chi. 

00 

1736 

col. Iq. 

0.7880® 


182-4 

sl. 8. 

s. 

8. 

1737 

col. Iq. 



130-220mia 




1738 

col. Iq. 

0.9121 *® 


233 




1739 

col. Iq. 



265d= 

i. 

s. 

1 

1 

8. 


* Crysts. -fICeHe/bz., m. p. 104-6®. 
Diamtno-propanot 3384 
Oiamino-toluene 6003, 6005, 6007 
piamino-tritane 1733 

oric acid 5 000 


Diamol 1724 or 5260 
Diamond preen-Q base 5672 
Diamorphine, cf. aikd. 
Di-»8o-amyl 1638 




478 


No. 

Name 

Synonym 

1740 

Diamyl ether (r») 

amyl other 

1741 

ether (iao) 

iao-amyl ether 

1742 

hydroquinone 

(tert) 


1743 

ketone (n) 

caprone 

1744 

ketone (iao) 


1746 

oxalate (iao) 


1746 

phthalate (n) 

amyl phthalate 

1747 

phthalate (iao) 


1748 

succinate (n) 

amyl succinate 

1749 

succinate (iao) 


1760 

succinate (act) 


1751 

auiride (n) 

amyl sulfide 

1752 

sulfide (iao) 


1763 

sulfide, di> (n.) 

amyl disulfide 

1754 

sulfide, di- (iao) 


1765 

sulfite (n) 

amyl sulfite 

1756 

sulfone (iao) 

amyl sulfone 

1757 

tartrate (iao) 

amyl tartrate 

1758 

Dlanfoalacefoite 


1769 

DIanieltllne (o) 

(3,3'- MeO; 
4,4'-NH2) 

1760 

DIanisyl-phenetyl- 
guanidine HCI 

guanicaine 

1761 

Dlazldoathane 

1 ,2-bi8triazo- 


(1,2) 

ethane 

1762 

DIaao-ami noben- 

benzene-di- 


zene 

azoanilide 

1763 

aminonaphthalene 

O) 

1764 

ami notoluene 

(2,2') 

1765 

benzene chloride 


1766 

benzene cyanide 


1767 

benzene nitrate 


1768 

benzene per- 
bromide 


1769 

benzene sulfonic 
acid (o) 


1770 

benzene sulfonic 
acid (m) 


1771 

benzene sulfonic 

sulfanilic acid 


acid Cp) 

diazide 

1772 

methane 


1773 

salicylic acid (5) 


1774 

uracil (5) 



776 

cinnamons 

776 

777 DIbMUEMith 

(1 ,2,5,6) 


PHYSICAL CONSTANTS OF 




Formula 

Beil. 

Formula 

Ref. 

Weight 

(CjH„)20 

*1-193 

158.28 

[(CH3)2CH(CH2)2]20 

1-401 

158.28 

[C2H5C(CH3)2]2: 

VI-952 

250.37 

C«H2(0H)2 

(C 5 H 11 >200 

1-714 

170.29 

(CsH.OiCO 

1-714 

170.29 

(C02*C5Hlt)2 

11-540 

230.30 

C6H4(C02.C5H„)2 


306.39 

C6H4(C02C5Hn)2 

**IX-587 

306.39 

(CHzCOzCsHiOz 

**11-551 

258.35 

(CH2C02CsHii)2 

11-611 

258.35 

(CHzCOzCsHiOz 

11-611 

258.35 

(CsHn )2S 


174.34 

(C5H,,)2S 

1-405 

174.34 

(C5H,iS)2 


206.40 

(C5H,iS)2 

1-406 

206.40 

(C5H„0)2S0 


222.34 

(CsHn )2S02 

1-406 

206.34 

(HOCHCOz-CsHiOz 

*111-179 

290.35 

(CH 3 OC 6 H 4 CH: 

VIII-354 

294.33 

CH)2C0 

(CH30C6H3NH2)2 

XIII-807 

244.28 

(C 23 H 25 O 3 N 3 HCI 

XIII-487 

427.92 

(CH2N3)2 

1-103 

112.10 

CsHs-NiNNHCeHs 

XVI-687 

197.23 

C 10 H 7 N 2 NHC 10 H 7 


297.34 

C 7 H 7 N 2 NHO 7 H 7 

XVI-703 

225.28 

C6H5'N2CI 

XVI-431 

140.57 

CeHs-NzCN 

XVI-432 

131.13 

CfiHsNzNOs 

X VI-432 

167.12 

C6H5N(Br3):N 

XVI-431 

344.86 

C 6 H 4 N 2 O SO 2 

1 1 

XVI-557 

184.17 

C 6 H 4 N 2 O SO 2 

i 1 

XVI-559 

184.17 

C6H4N20S02 

i 1 

X VI-561 

184.17 

CH 2 N 2 

XXIII-25 

42.04 

H02CC6H2(0H)N2 

X VI-553 

164.12 

CO-NHCO-NH- 

1 

XXV-565 

156.10 

1 

CH:()N:NOH 

(C6H5CH:CH)2C0 

Vn-600 

234.28 

(CeHsCOzNH 

IX.213 

225.24 

CzzHu 

*V-369 

27h.33 


DUnilino-methana 4431 
Diathesin 3750 
Diatol 2138 


Diazine 5477, 5482, 5513 
Diazo-acetic eater 3035 
Diazo-8enzeneimide 6079 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts 

1 Water | 

1 Alcohol j 

Ether 

1740 


0.787V-® 

-69.3 

187.6 

mm 

DM 

00 

1741 


0.777-\“-° 


173.4 



00 

1742 

cr./bz. 


185 


i. aq. 

8. ; 8. ohi. 

8.; V. sl. 8. 






NaOH 


ig. 

1743 

If. 

0.829^® 

14.6 

228 

i. 

V. 8. 

V. 8. 

1744 

yel. oil 



226 

i. 

8. 

8. 

1745 

col. Iq. 

0.968U“ 


265-7 

i. 

8. 

8. 

1746 

col. Iq. 

0.821^*-° 


204-61 1mm 


1 


1747 

col. Iq. 



225^o«»™ 

i. 

8. 

8. 

1748 

col. Iq. 

0 961^® 

-9 

17216mm 




1749 

col. Iq. 

0 961 


I 289.972amm 

i. 

8. 

8. 

1750 

col. Iq. 

0.959^® 


; 178-8025xnm 

i. 

8. 

8. 

1751 

col. Iq. 



1 103-51 2mm 




1752 

Iq. 

0.843^® 


216 

i. 

00 

00 

1753 

yel. Iq. 



128-301 Zaun 


, 


1764 

Iq. 

0.9181**’ 


250 si. d. 




1755 

I 'M* 

1 col. iq. 



1 36-81 




1756 

nd. 


31 

295 

V. si. 8. 

V. 8. 

V. 8. 

1757 

Iq. 

1.063it-a® 


1 9516oun 




1758 

yel. If./ 

129-30 


8. chi., a. 

8l. 8. 

sl. 8. 


EtOAc 




bz. 



1759 

col. If. 


131 .5 


i.; 8. bz. 

8. 

8. 

1760 

col. cr. 


176 


6 

8. 

1. Oil 

1761 

oil 

1 .1702* 


g3*mm 



1762 

yel. If./al. 


96-8 

d. 150; expl. 

i.; V. 8. bz. 

8. h. 

V. 8. 

1763 

red nd./ 


156 


8. H 2 SO 4 




xylene 






1764 

or. cr. 


51 


0.05 



1765 

hyg. cr./ 


expl. 


V. 8. 

8. abs. 

1.; 8. act. 


ai. et. 






1766 

yel. 


69 


sl. s. 



1767 

! nd./ai. et. 

1.37 

expl. 


V. 8. 

8l. 8. 

i. 

1768 

1 yel. if. 


63. 5 d. 


i. d. 

sl. 8. d. 

i. d. 

1769 

col. 


expl. 


d. h. 

d. h. 


1770 

col. nd./ 


expl. 


8.; d. 60® 

d. h. 



aq. 






1771 

col. nd./ 


expl. 


8. h. 

i.; d. h. 

8. dll. alk. 


aq. 






1772 

gas 

expl. 200® 

-145 

-23 

d. 


8. 

1773 

yel. cr. 


expl. 155 


8. h. 

8. N 8.^00) 

i. 

1774 

red or yel. 


expl. 


d. h. a. 


pl./aq. 



1 



1775 

It. yel. mn. 


112 


V. 8. act. 

8. h. 

8l. 8. 

1776 

rhb./bz. 


148 


0.121*® 

8. 

8 . 

1777 

If./ac. 

j 

262 

i 

subl. 

8l. 8. ac. 

V. 8. bz. 

1. 


Diazo-ethyl acetate 3036 Diazo-resorufine 5554 

Diazo-reaorcinol 5551 Dibenzal-hydrazine 633 








PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weiifht 

1778 

Dlbenzeneazore- 


(C6H5N2)2; 

X VI-1 85 

318.32 


sorcinol 


C 6 H 2 ( 0 H )2 



1779 

Dibenzoyl disulfide 


(C6H5C0)2S2 

IX-424 

274.34 

1780 

ethylenediamlne 


(C6H5C0NHCH2)2 

IX-262 

268.30 

1781 

methane 

/9-hydroxy chalkone 

(C6H5C0)2CH2 

VII-769 

224.25 

1782 

Dibenzyl-acetic 


(CsHsCH2)z: 

IX-682 

240.29 


acid 


CHCO 2 H 



1783 

amine 


(C6H5CH2)2NH 

XII-1035 

197.27 

1784 

aniline 


(C6H5CH2)2NC6H5 

XII-1037 

273.36 

1786 

fumarate 

benzyl fumarate 

(:CH CO 2 CH 2 C 6 H 5)2 

VI-437 

296.31 

1786 

hydroxyiamine 


(C 6 H 5 CHz) 2 :NOH 

XV-19 

213.27 


tfwS) 





1787 

ketone 

a,oE'-diphenyt acetone 

(C6H5CH2)2:C0 

VII-445 

210 26 

1788 

maleate 

benzyl maleate 

(:CHC02CH2C6H5)2 

VI-437 

296.31 

1789 

phthalate (o) 

benzyl phthalate 

C6H4(C02C7H7)2 

IX-802 

346.36 

1790 

succinate 


(•CH2C02C7H7)2 

VI-436 

298.32 

1791 

sulfide 


(C6H5CH2)2S 

VI-455 

214.31 

1792 

tartrate (d) 


(CH0HC02C7H7)2 

★Vl-221 

330.32 

1793 

Dtbromo-acetam i de 


Br 2 CH CO NH 2 

11-219 

216.88 

1794 

acetamide (N) 

acetdibromamide 

CH 3 C 0 NBr 2 

11-182 

216 88 

1795 

acetic acid 


BrzCHCOzH 

11-218 

217.87 

1796 

acetylene 

dibromoethyne 

BrC.CBr 

1-246 

183 85 

1797 

aminophenol 

(4;2,6,1) 

NH 2 C 6 H 2 Br 20 H 

XIII-517 

266.94 

1798 

aniline (2,3) 


Br2C6HrNH2 

XII-655 

250.94 

1799 

aniline (2,4) 


Br2C6H3NH2 

XII-655 

250.94 

1800 

aniline (2,6) 


Br2C6H3NH2 

XII-659 

250.94 

1801 

aniline (3,4) 


BrzCeHs-NHz 

XII-660 

250.94 

1802 

aniline (3,5) 


Br2C6H3NH2 

XII-660 

250 94 

1803 

anthracene (9,10) 


Ci4H8Br2 

V-665 

336.04 

1804 

anthranilic acid 

(3,5) 

Br2C6H2(NH2)C02H 

XIV-371 

294.95 

1805 

anthraquinone (1,3) 


Br2Ci4H602 

♦VII-414 

366.02 

1806 

anthraquinone (1,5) 


Br2Ci4H602 

VII-789 

366.02 

1807 

anthraquinone (2,6) 


Br2Ci4H602 

VII-790 

366.02 

1808 

anthraquinone (fi) 

(2,3) 

Br2C6H2(CO)2C6H4 

VII-790 

366.02 

1809 

anthraquinone (a) 

(2,7) 

BrC6H3(CO)2C6H3Br 

VII-790 

366.02 

1810 

barbituric acid 

(5,5); dibromin 

Br 2 C(CONH) 2 CO 

1 1 

XXIV-472 

285.90 

1811 

benzene (o) 


C6H4Br2 

V-210 

235.92 

'1812 

benzene (m) 


C6H4Br2 

V-211 

235.92 

1813 

benzene (p) 


C6H4Br2 

V-211 

235.92 

1814 

benzoic acid (2,3) 


BrzCeHa-COzH 

IX-357 

279.93 

1815 

benzoic acid (2,4) 


BrzCsHs'COzH 

IX-358 

279.93 

1816 

benzoic acid (2,5) 


BrzC^HyCOzH 

IX-358 

279.93 

1817 

benzoic acid (2,6) 


BrzCeHaCOzH 

IX-358 

279.93 

1818 

benzoic acid (3,4) 


BrzCeHjCOzH 

IX-359 

279.93 

1819 

benzoic acid (3,5) 


Br2C6H3.C02H 

IX-359 

279.93 

1820 

benzoylene urea 


Br 2 C«H 2 .NHCO. 

1 


319.96 


(6,8) 

j 





NH*CO 










Dibanzo-furan 2763 
Dibanzo-pyranol 6463 
Dibanzo-pyrone 6451 
Dibenzo-pyrrole 1231 
Oibwnzo-tnioxina 5129 


Dibenzoyl 697 
Di benzoyl-resorcinol 5553 
Dibenzyl-, cf. also benzyl. 
Dibenzyl 2717 
Dibenzyl disulfide 805 



ORGANIC COMPOUNDS 
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No. 


1778 

1779 

1780 

1781 

1782 

1783 
17b4 
1780 
W86 

1787 

1788 

1789 

1790 

1791 

1792 

1793 

1794 

1795 

1796 

1797 

1798 

1799 

1800 
1801 
1802 

1803 

1804 

1805 

1806 

1807 

1808 

1809 

1810 

1811 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 

1820 


Crystalline 
^rm and 
Color 


red nd./ 
chi.-al. 
pr./CSz 

nd./aL 

rhb./al, 

nd./aq. 

ccO oil 
pr./al. 
col. pr./lg. 
nd. 

cr./aq. al. 

oil 

pr./al. 
col. If./al. 
rhb./et. 


yel. nd. 
col. cr. 
poison. Iq. 

nd./al. 
pl./aq. al. 
rhb. 
nd./al. 
If./aq. al. 
nd. 

yel. nd. 
nd./al. 
yel. nd./ac. 
nd. 

yel. cr./ 
Am. al. 
yel. nd. 
yel. nd./ac. 
cr./aq. 

HNO 3 
col. Iq. 
col. Iq. 
col. pl./al. 
nd./aq. 
If./aq. 
nd./aq. 
nd./aq. 

nd./aq. 
nd./aq. 
yel. nd./ 
glycol 


Specific 

Giavity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts j 

Water 

Alcohol 

Ether 


223-4 

133-5 

250-1 

78(72-3)* 

88-9 

-26 

70-1 

64 

124 

34-5 


s. h. chi. 

i.; i. 

NH 4 OH 

i. 

i. 

V. si. s. h. 

i. 

i. 

si. s. h. 

i. 

sl. s. h. 

0.0822° 
4.419 50 

s.; s. bz. 

S. 

V. s. h. 

s. 

8. 

V. sl. 8. 

dil.alk. 
sl. s. h.; 

8 . CS 2 

' 

d. 

d. 

219-2118min 


8. 

s. ; 8 . ac. 

8 . 

V. 8. 

V. sl. s. c. 

8. 

1 . 028 H'’ 

268-71 2»>nm 

>300 Si. d. 

2391 


330 6 

241 1 4mm 

2741 2mm 

2381 

250-70^““ 



V. si. 8 . 

i. 



1.07lfa‘’ 

1.20472® 

42-3 

45-6 

49 

50 ± 

156 

s. 

8. 

s. 

s. 

s. ; 8. bz. 

8. 





100 


s. h. 

s. 

s. 


48-50 

232-4 d. 

V. 8. 

V. 8. 

V. 8. 

2 ± 

expl. with 

76.6 In CO 2 

1 . 

8. 

8. 


trace O 2 






192-3 


i. ; s. bz. 

8. 

sl. s. 


43 


V. si. 8 . 

V. s. 

V. s. 

2.260200 

79.5 

- 


8. 

8. ac. 


83-4 

262-4 


V. 8 . abs. 

V. 8 . 


80-1 

subl. 100 

1 . 

s. 



56.5 






221 

subl. 

s. h. bz. 

V. sl. s. 

V. sl. 8 . 


235-6 


i.; s. alk. 

s. 

8 . 


210 


S. H 2 SO 4 

V. sl. 8. 

V. sl. 8 . 


289-90 




V. sl., 8 . 

s. h. bz. 


269-70 

subl. 

8 . bz. 

V. sl.s. 

8 . chl. 


245 



V. sl. s. h. 

sl. 8 . h. ac. 


240 d. 


3 

8 . 

8 . 

1.956-=*^® 

1.8 

221-2 

i. 

s. 

8 . 

1.952-Y-° 

-6.9 

21 9755mm 

i. 

s. 

8 . 

2.26118° 

87,3 

220.3 

i.; s. chi. 

1 . 6 ;s. bz. 

71250 


147-9 


s. h. Ig. 




171-2 

subl. 

si. 8 . h. 





153 


V. si. 8 . c. 

s. 

8 . 


146-7 


8 . h. 

V. s. 

V. s.; V. 8 . 






chl. 


232-3 

subl. 

V. Si. s. c. 

s. 

8 . 


219-20 

subl. 

V. sl. 8 . c. 

V. s. 

sl. 8 . c. bz. 


305-6 


i. ; 1 . aq. 

i.; 8 . h. 

i.; 8 . h. 




NaOH 

glycol 

PhNOz 


* Enol form, two m. p's.; keto, m. p. 81 
Dibenzyl ether 806 
Dibenzyl eulfone 835 


Dibromide of cinnamic acid 1830 
Dibromin 1810 
Dibromo-acetophenone 967 



PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

1821 

DIbromo 

butane (1,2) 

a-butylene bromide 

C2H5*CHBr*CH2Br 

1-120 

215.94 

1822 

butane (1,3) 


CHjCHBrCH2CH2Br 

1-120 

215.94 

1823 

butane (1,4) 


Br(CH2)4Br 

1-120 

215.94 

1824 

butane (2,3) (dl) 

^-butylene bromide 

(CH3CHBr)2 

♦*11-84 

215.94 

1825 

butane (imo) 

1,2-dlBr-2-Me- 

(CH3)2CBrCH2Br 

1-127 

215.94 

1826 

butyric acid (o,/5) 

propane 

crotonic acid diBr 

CH3(CHBr)2C02H 

11-284 

245.92 

1827 

butyric acid 

iao-crotonic diBr 

CH3(CHBr)2C02H 

11-285 

245.92 

1828 

camphor (a,a0 

(3,3-diBr-<l) 

Br2C9Hi4CO 

VII-125 

310.04 

1829 

cinnamic acid (ct,i3) 

"oE-acid" 

CeHsCBrrCBrCOzH 

IX-601 

305.97 

1830 

cinnamic acid (dl) 

t 

C6H5(CHBr)2C02H 

IX-518 

307.99 

1831 

o-cresol (4,6) 

(4,6;2,1) 

Br2C6H2(CH3)OH 

VI-360 

265.95 

1832 

o-cresotsulfon- 

bromcresol purple 

C 21 Hi605Br2S 


540.23 

1833 

phthalein 
diphenyl (4,4') 


Br(^H4'C6H4Br 

V-580 

312.02 

1834 

diphenyl ether 


(Br*C6H4)20 

VI-200 

328.02 

1835 

(4,4') 

diphenylsuifone 


(Br.C6H4)2S02 

VI-331 

376.11 

1836 

ethane (1,1) 

ethylidenedibromide 

CHjCHBri 

1-90 

187.88 

1837 

ethane (1,2) 

ethylene bromide 

BrCH2CH2Br 

1-90 

187.88 

1838 

fluorescein 

(2,4) 

C2oHio05Br2 

XIX-228 

490.11 

1839 

fluorescein 

(4,5) 

C2oHio05Br2 

XIX-228 

490.11 

1840 

fumaric acid 


(:CBrC02H)2 

11-747 

273.89 

1841 

gallic acid 

(2,6;3,4,5;1) 

Br2C6(0H)3C02H* 

X-490 

345.95 

Il842 

hexane (1,2) 

oc-hexylene di- 

H 2 O 

CH3(CH2)3CHBr- 

1-144 

243.99 

1843 

hexane (1,5) 

bromide 

CH2Br 

CH3CHBr(CH2)3- 

1-145 

243.99 

1844 

hexane (1,6) 

hexamethylene diBr 

CHzBr 

(•CH2CH2CH2Br)2 

1-145 

243.99 

1845 

hexane 

3,3-d i bro mo-2,2- 

(CH3)3C'CBr2CH3 

1-151 

243.99 

1846 

hexane 

dimethyl-butane 

3,4-dlbromo-2,2- 

(CH 3 ) 3 CCHBr- 

1-151 

243.99 

1847 

hexane 

di methyl-butane 
2,3-d i br o mo-2,3- 

CHzBr 

(CH3)2CBr- 

1-152 

243.99 

1848 

8-hydroxy- 

dimethyl-butane 

CBr(CH3)2 

Br2C9H4(OH)N 

XXI-97 

302.97 

1849 

quinoline (5,7) 
iodomethane 


ICHBr 2 

1-71 

299.77 

1850 

maleic acid 


(:CBrC02H)2 

11-756 

273.89 

1851 

malonic acid 


Br2C(C02HI)2 

11-595 

261 .88 

1852 

naphthalene (1,4) 

/9-dibromonaph- 

CioH$Br2 

V-549 

285.98 

1853 

a-naphthol (2.4) 

thalene 

Br2CioH50H 

VI-614 

301.98 

1854 

nitromethane 


Br2CHN02 

1-77 

218.86 

1855 

nitrophenol (2,6;4) 


Br2:C6H2(N02)0H 

VI-247 

296.92 

1856 

pentane (1,4) 


CHa-CHBrCHr 

1-131 

229.96 

1857 

pentane (1,5) 

pentamethylene diBr 

CH2.CH2Br 

Br(CH2)5Br 

1-131 

229.96 


>ibromide of cinnamic acid, 
ibromo-diphenyl 1833 
lbromo»atn«ne 131-3 


Dibromo-ethyibenzene 5647 
Dibromo-ethylene 131 >3 
Dibromo-ethyne J 796 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®G. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

1821 

•q. 

1.820^® 

-65 

166 

i. 

eo 


1822 

Iq. 

1 .807*«»® 


174-5 




1823 


1.8195^® 

-20 

197-8 




1824 

col. Iq. 

1 . 783^® 

-34.5 

157-8 

j 



1825 


1 . 759^0® 

-70.3 

1 48-97S7aun 

i. 



1826 

mn. nd. 


87 

si. s. c. 

V. 8. 

V. 8. 

1827 



58-9 


si. 8. C. 

V. S. 

V. s. 

1828 

col. rhb./lg. 

1.854^^^** 

64 

subl. >64 

i.; s. Ig. 

2220 ® abs. 

8. ; 8. bz. 

1829 

pi. /chi. pet. 


138-9 * 


i. 

s.; s. chi. 

8.;8l. 8. pet. 

1830 

mn./chl. 


199-201 

d. 

i.; d. h. 

8. 

8. 

1831 

nd. 


56-7 



s. ; s. alk. 

s. ; 8. bz. 

1832 

pink pd. 


241-2 


V. si. 8. 

8. ; 8. alk. 

i. 

1833 

mn. pr. 

1.897 

165-7 

355-60 


V. si. s. h. 

V. 8. bz. 

1834 

cr. 


58-60 

338-40 

V. 8. bz. 

8. 

8. 

1835 

mn. nd./al. 


172 



sl. s. h. 


1836 

Iq. 

2.0552^1'’ 


108-10 

i. 

V. 8. 

V. 8. 

1837 

col. Iq. 

2.180\®-® 

10 

131.7 

0.4330® • 

cx> 

00 

1838 

red cr. ■+■ 


300 ± 


i. ; 8. ac. 

8. h. 

V. sl. 8. 

EtOH/al. 


(anh.) 





1839 

red cr./al. 


285 


si. 8.; 8. ac. 

8. h. 

V. sl. 8. 

1840 

cr./aq. 


227-9 d. 



V. 8. 

V. 8. 

1841 

cr./aq. 


150 

-HzO, 120 

12 415°; 

8.; 1. chi. 

8. 






200ioo<» 



1842 

Iq. 

1 .596^ss® 


8710»ua 




1843 

Iq. 

1 . 599^® 


1 53.4l00imD 











1844 

Iq. 

1 .595^*® 


243 




1845 

cr. 


187 ♦* 

subl. 




1846 

col. Iq. 

1.6160® 



i.; V. s. bz. 

V. 8. 

V. 8. ; V. 8. 







' 

chi. 

1847 

long nd. 

1.811^»® 

173** 


d. 

8. 

V. s.; 8. bz. 

1848 

nd./al. 


196 

subl. 

i. c. 

st. s.; s. a. 

8.; 8. bz. 

1849 

tablets 


22.5 

101.4SOi°m 

soln. d. 

sl. 8. pet. 







by light 


1850 

nd./et. 


123.5 


V. 8. 

V. 8. 

V. 8. ; i. chi. 

1851 

pr. or nd. 


136-7 d. 


v.s. 

V. 8. 

V. 8. 

1852 

1 nd./al. 


82-3 

310 d. 


1 . 311 ® 

V. 8. 




if 




1853 

nd./al. 


111 


1. 

s. 

8. ; 8. ac. 

1854 

Iq. 



58. 5-601 3nin» 




1855 

col. pr./al. 



143-4 

d.>145 

V. si. s.; 

8. h.; sl. 8. 

8. h. ; 8. h. 






V. si. 8. 

ac. 

CS2 






bz. 



1856 

Iq. 

1.622^® 


196-8746 8. 










1857 

Iq. 

1.706«® 

-35 

2217« si. d. 





*0 or allo-acid, m. 100®. 

In sealed tube. 
Dibromo-hydrin 3388-9 


Dibromo-methane 4428 
Dibromo-pene 1869 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1858 

Dibrotno pentane 

2,3-dlbromo-2- 

(CH 3 ) 2 CBr.CHBr. 

1-137 

229.96 



methyl-butane 

CH 3 



1859 

phenol (2,4) 


BrzCeHs-OH 

VI-202 

251.92 

1860 

phenol ( 2 , 6 ) 


BraCeHi-OH 

VI-202 

251.92 

1861 

phenol (3,4) 


BrzCsHa-OH 

VI-203 

251.92 

1862 

phenol (3,5) 


BrzCeHjOH 

VI-203 

251 . 92 

1863 

propane ( 1 , 1 ) 

propylidene diBr 

CzHs-CHBra 

1-109 

201.91 

1864 

propane ( 1 , 2 ) 

propylene bromide 

CHa-CHBrCHzBr 

1-109 

201.91 

1865 

propane (1,3) 

trimethylene diBr 

BrCHaCHzCHzBr 

1-110 

201 .91 

1866 

propane ( 2 , 2 ) 

bromacetol 

(CH 3 ) 2 CBr 2 

1-111 

201.91 

1867 

propionic acid {a, a) 


CHjCBrz-COzH 

11-257 

231 . 89 

1868 

propionic acid (a,/3) 


CHzBrCHBrCOzH 

11-258 

231 .89 

1869 

propylene 

epidibromohydrin 

CH 2 :CBr.CH 2 Br 

1-201 

199.89 

1870 

propylene (a,^) 

epidibromohydrin 

CHzBrCHiCHBr 

1-201 

199.89 



(fi) 




1871 

propyne-1 (1,3) 


CHzBrCiCBr 

1-248 

197.88 

1872 

pyridine (2,5) 


BraCsHaN 

XX-233 

236.91 

1873 

pyridine ( 2 , 6 ) 


BrzCsHaN 


236.91 

1874 

pyridine (3,5)(a) 


BrzCsHaN 

XX-233 

236 91 

1875 

pyruvic acid 


CHBr 2 C 0 C 02 H 

III-624 

245.88 

1876 

quinonechloroimide 

( 2 . 6 ) 

CINrCfiHzrOBrz 

VII-640 

299 37 

1877 

succinic acid {alio) 


Br 2 C 2 H 2 (C 02 H )2 

11-625 

275.90 

1878 

succinic acid 


(CHBr.C 02 H )2 

11-623 

275.90 


(meso) 





1879 

thymol-sulfon- 

bromthymol blue 

0z7 H 28 O 5 Br2S 

♦XIX-650 

624 39 


phthalein 





1880 

toluene (2,5) 


BrzCeHj'CHs 

V-308 

249.95 

1881 

tyrosine (3,5) 

l(-) 

C9H903NBr2-2H*0 

XIV-619 

375.03 

1882 

m-xyiene (4,6) 


Br2C6H2(CH3)2 

V-374 

263.98 

1883 

Dibutyl adipate (n) 

butyl adipate 

(CH2CH2C02C4H9)2 

**11-575 

258.36 

1884 

amine (n) 


(C4H9)2NH 

IV-157 

129 24 

1885 

amine («ec) 


(C4H9)2NH 

IV-162 

129.24 

1886 

amine (iso) 


(C4H9)2NH 

IV-166 

129,24 

1887 

aminoethyl alcohol 


(C4H9)2N*CH2- 


173.29 




CH 2 OH 


1888 

aminopropyl alco- 


(C4H9)2NCH(CH3)* 


187.32 


hol (/J)(n.) 


CH 2 OH 


1889 

aminopropyl alco- 


(C4Hq)2NCH2CH2- 


187.32 


hol (T)(n) 


CH 20 H 


1890 

aminopropyl-/>- 

butyn 

H2N.C6H4C02- 


355.47 


ami nobenzoate 


(CH2)3-N(C4H9)2' 




H 2 SO 4 


i H2S04 



1891 

aniline (r»)(/V) 

% 

C6H5N(C4H9)2 

♦XII-160 

205.33 

1892 

carbonate (n) 

butyl carbonate 

C0(0C4H9)2 

III -6 

174.23 

1893 

carbonate (iso) 


CO(OC4Hq)2 

III -6 

174.23 

1894 

carbonate (sec) 


C0(0C4H9)2 

III -6 

174.23 

1895 

cyanamide (n) 


(C4H9)2NCN 

♦♦IV-635 

154.25 

1896 

ot/x'-dibromo- 


(CHBrC02C4H9)2 


388.11 


succinate (rt) 




1897 

disulfide (rt) 


C 4 H 9 ’S’S’C 4 H 9 

♦♦1-400 

178.34 

1898 

ether (n) 

butyl ether 

iCzHsCHzCHz)zO 

1-369 

130.22 


Dibromo-propanol 3388*9 Dibromo-sulfobenzide 1835 

Dibro mo-propyl alcohol 3388-9 Dibromo-xylene (w) 6491-3 
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Crystalime 
Form and 
Color 


Specific 

Gravity 


Meltinff 
Point “C. 


Boiline 
Point ®C. 


Iq. 

rhb./aq. 


Solubility in 100 Parts 
Water j Alcohol I Et 



cr./lQ. 


81 


Iq. 



130 ± 

col. Iq. 

1.933^0-® 

-55.5 

141.6 

Iq. 

1 . 987^" 

-34.2 

167.3 

Iq. 

1.78320® 


114.5740mm 

rhb. 


61 

200-21 si. d. 

pl. 


64 (51) 

220-40 d. 

Iq. 

1.934^/® 


140-2 

Iq. 

1.995^® 

-52 

155-6 

Iq. 

2.1370® 


73_4J0mm 

nd./al. 


94-5 

subl. 

cr. 


118-9 


cr./al. 


110-2; 

222 



subl.>100 


nd./et. 


93 


yel. pr./al. 


83 

d. 121 

cr. 


170 

d. 180 

cr. 


255-6 * d. 

subl. >250 


0,965^®-'* 

0 768^8** 


<-20 
245 d. 


255-6 

132758aim 

139-40 

9-|_57intn 


0.2520® 8. 

0.168*0® s. 


194511mm V. S. 


*• 

8. 

8. 

si. 8. h. 

8. h. 

8.; 8 . 
H 2 S 04 

8. 



0.0006 

sl. s. h. 

sl. 8 . h. ac. 

> 217 ‘> 

V. s. 

V. s. 

2 . 017 ® 

V. 8.; V. sl. 

s. chi. 

V. 8. 

V. si. s.; 

8. a. 

s. 

i.; s. alk. 

1. 

516®; 

3. 91000 

V. sl. s.; 

s. a. 

i.; 8. alk. 

i. 

V. 8 . h. 


i. 

CO 

00 

V. 8. 

V. 8. 

GO 

CO 

V. Sl. 3. 

8. * 

8. 


100;sl.s. s.;s. act. i. 

chi. 


0 924200 

0.91915® 


262m i. 

2077^™** i. 

190 i. 

178-80 

128-3020nim I, 

171-40°^ 


0.930^® 

0.773-1^” 


117.8Z0inm i. 


* In sealed tube. 

Dibutyt carbinol (n) 4921 


Dibutyl carbinol (iao) 4925 










PHYSICAL CONSTAJVTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

1899 

Olbutyl ether (iao) 

Mo-butyl ether 

[(CHjjjCHCHiliO 

1-376 

1900 

ketone (n) 

nonanone-5 

(C2H5CH2CH2)zCO 

1-709 

1901 

ketone {iso) 

valerone 

(C4H9)*C0 

1-710 

1902 

f-malate (-)(«) 

butyl malate 

C4H405(C4H,)i 

ni-433 

1903 

maleate (n) 

butyl maleate 

(CHC02C4H9)2 


1904 

malonate (re) 

butyl malonate 

CH2(CO,C4H9)z 

11-581 

1905 

oxalate (re) 


(C02C4H9)2 

11-540 

1906 

oxalate (iso) 


(CO 2 C 4 H9)2 

n-540 

1907 

phenyl-phenyl- 

pho8phen-2 

(C 4 H 9 C6H40)2P0- 



phosphate (tert) 

(p) 

o-phthalate (re) 


OCfiHs 


1908 

butyl phthalate 

C6H4(C02C4H9)2 

♦♦ix-soe 

1909 

sebacate (n) 

butyl sebacate 

((CH2)4C02C4H,]2 

11-719 

1910 

succinate (re) 

butyl succinate 

(CH 2 CO 2 C 4 149)2 

**11-551 

1911 

succinate (iso) 


(CH2C02C4H9)2 

11-611 

1912 

succinate (sec) 


(CH2C02C4H9)2 

n-611 

1913 

sulfate (re) 

butyl sulfate 
butyl sulfide 

(C4H90)2S02 


1914 

sulfide (re) 

(C2H5-CH2CH2)2S 

1-370 

1915 

sulfide (see) 


( 04149)28 

1-373 

1916 

sulfide (iso) 


[(CHj)2CHCH2l2S 

1-379 

1917 

sulfite (re) 

butyl sulfite 

(C4H90)2S0 

**1-397 

1918 

sulfone (re) 

butyl sulfone 

( 04149)2802 

1-371 

1919 

tartrate (d)(n) 

butyl tartrate 

(OHOH00204H9)2 

111-518 

1920 

tartrate (d)(iso) 


(OHOH00204H9)2 

III-518 

1921 

thiourea (n) 
urea (n)(N,N) 


( 04 H 9 NH) 20 S 

(04H9)2NOO.NH2 


1922 


*IV-372 

1923 

Dl-lao-butylene t 


(0H3)20:0H 0(0H,)3 

1-222 

1924 

DIcapryl «di|iate 

(n)(sec) 

[•(OH2)20020H- 

(0H3)-(0H2)5CH,]2 

**n-575 

1925 

DIchloro-acetal 


0l20H0H(O02H5)2 

1-614 

1926 

acetaldehyde 

2,2-dichloro-ethanal 

OI 2 OHOHO 

1-613 

1927 

acetamide 


OI20HOONH2 

n-205 

1928 

acetic acid 


OI 2 OHOO 2 H 

11-202 

1929 

acetone (a) (urea) 


Ol20H'OOCH3 

1-654 

1930 

acetone {0){sym) 


(0I0H2)2C0 

1-655 

1931 

acetyl chloride 


OUOH'OOCI 

11-204 

1932 

aniline (2,3) 


OIzOeHs-NHz 

XII-621 

1933 

aniline (2,4) 


0l20eH3NH2 

XII-621 

934 

aniline (2,5) 


ClzOcHs'NHz 

XII-625 

935 

aniline (2,6) 


0l20ftH3NH2 

XII-626 

936 

aniline (3,4) 


CIzCeHs-NHz 

XII-626 

937 

aniline (3,5) 


0i206H3NH2 

XII-626 

1938 

aniline sulfonic 

3,6-diCl-8ulfanilic 

0l206H2(NH2)SO3H 

XIV-707 

939 

anthracene (2,3) 


Ci4HbOI2 

V-664 

940 

anthracene (9,10) 


0l4H80i2 

V-664 

941 

anthraquinone (1,3) 


C6H4(00)2C«H2Cl2 

VII-787 

942 

anthraquinone (1,4) 


CsH4(00)2C6H20l2 

VII-787 

943 

anthraquinone (1,5) 


(CICsH3)2(CO)2 

VII-787 

944 

anthraquinone (1,6)| 


(0IC6H,)2(C0)2 

♦VII-412 

945 

anthraquinone (1,8 )| 


(CIO«H3)2(CO)2 

VII-788 

946 

anthraquinone (2,3) 


CbH4(CO)2C6H2CI2 

VII.788 

947 

anthraquinone (2,6) 


(CIC*H,)2(C0)2 

Vn-788 

948 

anthraquinone (2,7), 


(CICbH3)2(CO)2 

Vn.788 


L8«e alto octylono. 

Dibutyl moroury 4042 


Formula 

Weight 

130.22 

142.23 

142.23 

246.30 

228.28 
216.27 

202.24 

202.24 
438.49 


278.34 

314.45 

230.30 

230.30 

230.30 

210.28 

146.28 

146.28 

146.28 

194.28 

178.28 

262.30 

262.30 
188.33 
172.27 
112.21 
370.56 

187.07 

112.95 

127.97 

128.95 

126.98 

126.98 
147.40 

162.02 

162.02 

162.02 

162.02 

^ 2.02 

162.02 

242.08 
247.12 
247.12 

277.10 

277.10 

277.10 

277.10 

277.10 

277.10 

277.10 

277.10 


Dibutyl urethane 3038 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 

Point 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

1899 

Iq. 

0.76215® 


122-2.5 

1. 

00 

00 

1900 

Iq. 

0.827^® 

-5.9 

187.7 

i.; V. 8. 

V. s. chi. 

V. 8. 






CS2 



1901 

oil 

0.806^® 

-46.0 

168.2 \ 

<0 06 

CO 

00 

1902 

Iq. 

1.038^:^® 


170-115®“ 

V. sl. s. 



1903 

col. Iq. 






1904 

Iq. 

0.981^J^® 


251 5 

i. 

S. 

8. 

1905 

col. iq. 

0.986^° 

-29.6 

245.5 

i. 

S. 

8. 

1906 

col. Iq. 

1 .00214® 


228-9 

i. 

8 . 

8. 

1907 

col. Iq. 

i.iiir 

<0 

260-755“® 

i.; 00 CCI4 

V. 8. 

“ bz. 

1908 

col. iq. 

1.045^1® 


340 

O.O4250 

CO j 00 ba. 

*» ; 00 act. 

1909 

Iq. 

0.93315® 

-11 

344-5 


. . 


1910 

iq. 

0..96520O 

-29.3 

274.5 




1911 

col. Iq. 

0 974150 


265-6 




1912 

col. Iq. 

0 974^4®° 


256-7r50inm 


‘ 


1913 

col. iq. 

1 059 SV 


130-211®® 

j 



1914 


0 839^0®^° 

-79.7 

182 




1915 

Iq. 

n 839230 


165 




1916 

Iq. 

0 836*®® 

-105 5 

1 72-3747miii 

i. 

00 

00 

1917 

col. Iq. 

1.00114® 


108-1015®® 




1918 

pl./aq. 

44 


V. sl. 8. 



1919 

pr. 

1 09815*=* 

22 - 2 . 5 

200-31*““ 




1920 

cr. 

1.031-5'46-° 

73-4 

323-5 




1921 

col. nd./al. 


66-7 


1. 

s. 

sl. 8. 

1922 

col. hyg. cr. 


149-60 

118-92®® 


8. 

8. 

1923 

col. Iq. 

0 721 ^ 4 ^° 

-106.5 

104.9 




1924 

It. yel. Iq. 

0.914^1^° 


1 92-45®“ 




1925 

Iq. 

1.13814® 


185 




1926 

col. Iq.* 



88-90 

i. 



1927 

mn. pr. 


98 

233-4’45xmn 

V. s. h. 

V. 8. 

V. S. 

1928 

Iq. 

i.560f^“'’ 

9.7 (-4) 

194.4 

00 

00 

00 

1929 

Iq. 

1 .23415® 


120 

V. sl. s. 

8. 

8. 

1930 

pi. or nd. 

1.383^® 

45 

173.0-3.4 

8. 

V. S,. 

V. 8. 

1931 

Iq. 



107-8 

d. 

d. 

CD 

1932 

nd./lg. 


23-4 

252 

sl. s. bz. 

s. 

V. 8l. 8. 

1933 

rhb. 


62-3 

245759mm 

sl. s. 

8. 

S. 

1934 

nd./lg. 


50 

251 

V. sl. s. 

8. 

8. 

1935 

nd./al. 


39 





1936 

nd./lg. 


71.6 

272 

i.; sl. s. bz. 

70250 

V. 8. 

1937 

nd. 


50.5 

259-60 

i. 

8. 


1938 

nd./aq. 




8. h. 



1939 

yel. If. 


261 

subl. sl. d. 

s. ac. 

8. h. 


1940 

yel. nd. 


209-10 


s. bz. 

sl. s. 

8l. 8. 

1941 

yel. nd./ac. 


208-9 


i.; s. ac. 

i. 

8. PhNOz 

1942 

yel. nd./ac. 


187 5 


i.; s. h. bz. 

V. 8l. 8. 

V. sl. 8. 

1943 

yel. nd./ 


251 


i.; 8. 

sl. 8. 

8 . PhMe 


ac. 




H2SO4 



1944 

yel. nd./ac. 


203-4 


1. 



1945 

pa. yel. nd. 


202-3 


8. PhMe 

8l. 8. 

e. PhNOi 

1946 

yel. nd./ac. 


268-70 


i. 

8l.8. 


1947 

1 yel. nd./ac. 


1 282 

1 

i. 



1948 

yel. nd. 


210-1 


1. 

8. PhOMe 

1 *. h. bz. 


* Polymerizes on standing. 
Dicetyl 2866 


Dichloro-acetoacetanilide 42 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Dichloro 





1949 

azo-dicarbonamide 

azochloramide 

[CI-N:C(NH 2 )-N :]2 


183.01 

1950 

azoxybenzene 

(4,4') 

(CIC6H4)2N20 

X VI-625 

267.11 

1951 

barbituric acid 

dichloromalonyl- 

Cl 2 C(CONH) 2 CO 

XXIV-472 

196.99 


(5,5) 

urea 

1 1 



1952 

benzene (a) 


C 6 H 4 CI 2 

V -201 

147.01 

1953 

benzene (m) 


C 6 H 4 CI 2 

V -202 

147.01 

1954 

benzene (p) 


C 6 H 4 CI 2 

V-203 

147.01 

1955 

benzene sulfonic 


CI 2 C 6 H 3 SO 3 H 

XI-55 

227.07 


acid (2,5) 





1956 

benzene sulfonyl 


CI 2 C 6 H 3 SO 2 CI 

♦XI-16 

245.52 


chloride (3,4) 





1957 

benzidine (3,3') 


(H2N.C6H3CI)2 

XIII-234 

253.13 

1968 

benzidine HCI 

(3,3') 

C, 2 H,oN 2 Cl 2 - 2 HCI 

Xm.234 

326.06 

1959 

benzoic acid (2,3) 


CI 2 C 6 H 3 CO 2 H 

IX-342 

191.02 

1960 

benzoic acid (2,4) 


CI 2 C 6 H 3 CO 2 H 

IX-342 

191.02 

1961 

benzoic acid (2,5) 


CI 2 C 6 H 3 -C 02 H 

IX-342 

191.02 

1962 

benzoic acid ( 2 , 6 ) 


CI 2 C 6 H 3 C 02 H 

IX-343 

191.02 

1963 

benzo ic acid (3,4) 


CI 2 C 6 H 3 C 02 H 

IX-343 

191.02 

1964 

benzoic acid (3,5) 


CI 2 C 6 H 3 C 02 H 

IX-344 

191.02 

1965 

benzophenone 


(CIC6H4)2C0 

VII-420 

251.11 


(2,4') 





1966 

benzophenone 


(CI-C6H4)2C0 

VII-420 

251.11 


(4,4') 





1967 

benzoylene urea 

Sheibley's reagent 

CI2C6H2NHCO* 


231.04 


(6,8) 


1 

NHCO 

j 



1968 

l-bromoethane 


CH3CCl2Br 

1-90 



(1,1) 





1969 

1-bromoethane 


Cl2CHCH2Br 

1-90 



(2,2) 





1970 

bromomethane 


CUCHBr 

1-67 

163.85 

1971 

butane (1,1 )(n) 

butylidene di- 

C 2 H 5 CH 2 CHCI 2 

1-119 

127.02 



chloride 




972 

butane (1,2}(n) 

butylene chloride 

CzHsCHClCHzCI 

*1-38 

127.02 

973 

butane (1,4)(n) 

tetramethylene diCI 

CICH2(CH2)2CH2C1 

1-119 

127.02 

974 

butane (iao) 

1,1-dichloro-2- 

(CH3)2CHCHCl2 

1-126 

127.02 



methyl-propane 




975 

butane (»o) 

1,3-dichloro-2- 

(CICH2)2CHCH3 

**I-88 

127.02 



methyl-propane 




976 

butane (iao) 

1,2-dichloro-2- 

(CH3)2CCICH2CI 

1-126 

127.02 



methyl-propane 




977 

butyl alcohol (tert) 


(CH2CI)2C0HCH3 

1-382 

143.02 

978 

butyric acid (a^) 

crotonic acid diCI 

CH3(CHCI)2C02H 

11-279 

157.00 

979 

butyric acid 

iao-crotonic acid 

CH3(CHCI)2C02H 

U-279 

157.00 



diCI 




980 

1 ,2-dibromoethane 

(1,1) 

BrCHzCBrClz 

1-93 

256.78 

981 

1,2-dibromoethane 

(1,2) 

CIBrCHCHBrCI 

1-93 

256.78 

982 

1,1-dibromoethane 

(2,2) 

BrzCHCHClz 

1-93 

256.78 

983 

dibromo methane 


CIzCBrz 

1-68 

242.76 

984 

diethyl carbonate 

0,/J') 

(CICH2CH20)2C0 

**III-5 

187.03 

985 

diethyl sulfide 

mustard gas 

(CI*CH2CH2)2S 

1-349 

169.08 




Dichtoro-i«>-buUne 1975-8 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

1949 

yel. nd. 


expl. 155 

1950 

yel. nd./al. 


155-6 

1951 

rhb. pr./aq. 


219-20 d. 

1952 

col. Iq. 

1.306^"-° 

-17.2 

1953 

coi. Iq. 

1.288Y-° 

-24.8 

1954 

col. mn. 

1.45821° 

53.1 

1955 

nd./aq. 


>100 

1956 

mn./bz. 


22.4 

1957' 

nd./al. 


132-3 

1958 

nd. 



1959 

nd. 


166 

1960 

nd./aq. 


164 

1961 

nd./aq. 


154 

1962 

nd./al. 


140-3 

1963 

nd./aq. 


203-4 

1964 

nd./al. 


182-3 

1965 

col. mn./al. 

1.39314° 

66-7 

1966 

col. If./al. 


145 

1967 

col. nd./al. 


296 

1968 

Iq. 

1.75216° 


1969 

Iq. 



1970 

col. Iq. 

2.006^/° 

-56.9 

1971 

oil 



1972 

Iq. 



1973 

Iq. 


-38 7 

1974 

Iq. 

1.01112° 


1975 

col. Iq. 

1.13820° 


1976 

col. Iq. 

1.09720‘» 


1977 

col. Iq. 

1.277^° 


1978 

pr. 


62.5-3.0 

1979 

long pr. 


78 (73) 

1980 

Iq. 

2.27016° 

-66,9 

1981 

Iq. 


-26 

1982 

Iq. 

2.39119° 


1983 

nd. 

2.42-»o‘^° 

22 

1984 

pa. yel. Iq. 

1.351^** 

8.5 

1985 

col. oil 

1.275^4<i° 

14.5 


Boiling 
Point °C. 

1 Solubility in 100 Parts 

Water 

Alcohol 

Ether 


i. 

8. 

si. 8. 

subl. 

i. 

si. s. 

8. 


si. s.; V. 

V. s.; V. si. 

V. s. ; V. s. 


si. s. bz. 

s. chi. 

ac. 

180.4 

i.; a. bz. 

00 

OD 

I 72766inm 

i. 

s. 

8. 

174.4 

1 .; s. bz. 

“ h. abs. 

V. 8. 




V. sl. S. 

1 70-420*'^'™ 

d. 

d. 



i. 

s.; 8. bz. 

8. ac. 


V. si. s. 

8. 



si. s. h. 

8. 

8. 

subl. 

s. h. 

s. 

8. 

301 

0.0914° 

8. 

8. alk. 

subl. 

s. h. 

8. bz. 

8. alk. 


s. h. 

V. s. 

8. alk. 

subl. 


V. 8. 


214-522mni 

i.; s. act. 

19025° bz. 

4825° 

353757min 

i.; s. act. 

1225° bz. 

225® 


i.; i. aq. 

1 h.; s. aq. 

i.; V. 8l. 8. 


NaOH 

KOH 

h. gly. 

98-9^68injii 




138 




90,1 




113-5 

i. 

8. 

8.; 8. chi. 

124 




161-3 




103-5 d. 




135-9 




107-8 




174-5 

8.2 

8. 

s. 

124-52013110 

si. 8. 

V. S. 

32810.5° 

1 31 . 520 miii 

si. 8. 

V. 8. 

V. 8. 

175 

j 



194-5 

i. 



195-200 

i. 



135± 

i. 



240-1 




217 si. d. 

0.0725° 

8.; 8. bz.; 

8.; 8. ac. 



8. chi. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

1986 

diiodomethane 


CizCIz 

1-72 

336.76 

1987 

2,2'-dinitrodi- 

(4,4') 

(02N-C6H3CI-S)z 

VI-341 

377.22 


phenyt dieulfide 





1988 

dioxane (2,3) 


0(CHCI)20(CH2)2 

i 1 


157.00 

1989 

diphenyl (3,3') 


CIC 6 H 4 C 6 H 4 CI 

V-579 

223.10 

1990 

diphenyl (4,4') 


CIC6H4C6H4CI 

V-579 

223.10 

1991 

dipropyl ether (n) 

( 7 , 7 ') 

(CICH2CH2CH2)20 

**1-370 

171.07 

1992 

dipropyl ether (tao] 


[CICH2(CH3)CHl20 

♦*1-370 

171.07 

1993 

ethane (1,1) 

ethylidene dichloride| 

CH 3 CHCI 2 

1-83 

98.97 

1994 

ethane (1,2) 

ethylene chloride 

CICH 2 CH 2 CI 

1-84 

98.97 

1995 

ether (a^) 


CICH 2 CHCIOC 2 H 5 

1-612 

143.02 

1996 

ether 

diCI-Et ether 

(CICH2CH2)20 

**1-335 

143 02 

1997 

ethyl alcohol (fi,0) 

2,2-dichloro- 

CI 2 CHCH 20 H 

1-338 

114.97 



ethanol-1 




1998 

ethylene (a/*) 

1,1-dichloro-ethone 

CHaiCCIi 

1-186 

96.95 

1999 

fluorescein (2,7) 


C 2 oHto 05 Cl 2 

♦XIX-722 

401.19 

2000 

fluorescein (3', 6') 


C 20 H 10 O 5 CI 2 

XIX-227 

401.19 

2001 

hexane 

2,3-dichloro-2,3- 

[{CH3)2CCI]2 

1-152 

155.07 



di methyl-butane 




2002 

hexane 

3,3-dichloro-2,2- 

(CH3)3CCCl2CH3 

1-150 

155.07 



dimethyl-butane 




2003 

hydroquinone (2,3) 


(H0)2C6H2C!2 

VI-849 

179.01 

2004 

hydroquinone (2,5) 


(HOiCcHzClz 

VI-850 

179.01 

2005 

1-iodoethane (2,2) 


ICH2’CHCl2 

1-98 

224.88 

2006 

iodomethane 


CI 2 CHI 

1-71 

210.85 

2007 

maleic acid 


(:CCIC02H)2 

11-753 

184.97 

2008 

methyl ether (sym) 


CICH20CH2CI 

1-582 

114.97 

2009 

naphthalene (1,2) 


C10H6CI2 

V-542 

197.06 

2010 

naphthalene (1,3) 

0-dichloronaphtha- 

C10H6CI2 

V-542 

197.06 



lene 




2011 

naphthalene (1,4) 

/?-dichloronaphtha- 

C 10 H 6 C 12 

V-542 

197.06 



lene 




2012 

naphthalene (1,5) 

7 -dichloronaphtha- 

C10H6CI2 

V-543 

197.06 



lene 




2013 

naphthalene (1,6) 

77 -dichloronaphtha- 

CioH6Cl2 

V-543 

197.06 



lene 




2014 

naphthalene (1,7) 

*'-dichloronaphtha- 

C 10 H 6 CI 2 

V-543 

197.06 



lene 




2015 

naphthalene (1,8) 

r-dichloronaphtha- 

Cio HsCl2 

V-544 

197.06 



lene 




2016 

naphthalene (2,3) 

t-dichloronaphtha- 

Cio HeCIi 

V-544 

197.06 



iene 




2017 

naphthalene (2,6) 

c-dichloronaphtha- 

Cio HoCIa 

V-544 

197.06 



lene 




2018 

naphthalene (2,7) 

^d ich loronaphtha- 

CioHoClz 

V.544 

197.06 



lene 




2019 

o-naphthol (2,4) 


CIzCioHsOH 

VI-612 

213.06 

2020 

<k-naphthoquinone 

(2,3) 

0:CioH4Cl2:0 

VII-729 

227.05 


Dichioro-ethanal 1926 
Oichloro-ethanot 1997 


Diohloro-ethene 135-6j 1998 
Oiohloro-ethyl ether 1996 
Dichioro-ethylene 135-6 



ORGANIC COMPOUNDS 


491 



Dichloro-fluoran 3252 
DIchloro-hydrin 3393-4 


Dichloro-maionyl urea 1951 
Dichloro-methane 4429 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Dichloro 





2021 

4-nltroanlllne 

(2,6;4,1) 

Cl 2 C 6 H 2 (N 02 )NH 2 

XII-735 

207.02 

2022 

nitrobenzene (2,4) 

NOa-CI-benzene 

CI 2 C 6 H 3 NO 2 

V-245 

192.01 

2023 

nitrobenzene (2,5) 


CI 2 C 6 H 3 NO 2 

V-245 

192.01 

2024 

nitrobenzene ( 2 , 6 ) 


CI 2 C 6 H 3 NO 2 

V-246 

192.01 

2025 

nitrobenzene (3,4) 


CI 2 C 6 H 3 NO 2 

V-246 

192.01 

2026 

nitrobenzene (3,5) 


CI 2 C 6 H 3 NO 2 

V-246 

192.01 

2027 

1 -nitroethane ( 1 , 1 ) 


Cl2C(N02)CH3 


143.97 

2028 

nitrohydrin 

diCI-Pr-nitrate 

CICH 2 CHCICH 2 NO 3 

1-356 

173.99 

2029 

nitrophenol 

(4,6;2,1) 

Cl 2 C 6 H 2 (N 02 ) 0 H 

VI-241 

208.01 

2030 

nitrophonol 

(2,6;4,1) 

Cl 2 H 6 H 2 (N 02 )OH 

VI-241 

208.01 

2031 

nitropropane 

< 1 , 1 , 1 ) 

C 2 HsC(N 02 )Cl 2 


157.99 

2032 

1 -nitrosoethane 


CH 3 CCI 2 NO 

1-99 

127.97 


( 1 , 1 ) 





2033 

pentane (1,4) 


CH 3 CHC 1 (CH 2 ) 3 CI 

1-131 

141.04 

2034 

pentane (1,5) 

amylene chloride 

CICH 2 (CH 2 ) 3 CH 2 CI 

1-131 

141.04 

2035 

pentane (2,3) 


C2H5(CHCI)2CH3 

1-131 

141.04 

2036 

pentane (2,4) 


(CH3CHCI)2:CH2 

*1-43 

141.04 

2037 

pentane 

1,4-dichloro-2- 

CICH2CH(CH3)- 

*1-47 

141 .04 



methyl-butane 

CH 2 CH 2 CI 



2038 

pentane 

2,3-dichloro-2- 

(CH 3 ) 2 CCICHCI- 

1-135 

141.04 



methyl-butane 

CH 3 



2039 

pentane 

2,4-dichloro-2- 

(CH3)2CCICH2* 

1-135 

141 04 



methyl-butane 

CH 2 CI 



2040 

pentane 

3,4-dichloro-2- 

(CH 3 ) 2 CH-CHCI- 

1-135 

141.04 



methyl-butane 

CH 2 CI 



2041 

pentane 

4,4-dichloro-2- 

(CH3)2CHCHr 

1-135 

141.04 



methyl-butane 

CHCI 2 



2042 

phenol (2,4) 


CI 2 C 6 H 30 H 

VI-189 

163.01 

2043 

phenyl>3,4-di- 


C 12 C 6 H 3 S 03 C 6 H 3 CI 2 


372.06 


chlorobenzene 





sulfonate (2,4) 





2044 

phenylhydrazine 

(2,5) 

CIzCeHs-NHNHz 

XV-431 

177.04 

2045 

phenylhydrazine- 

(2,5) 

Cl 2 C 6 H 2 (S 03 H)NH- 

XV-643 

257.10 


4-sulfonic acid 


NHz 



2046 

phenyl-phenyl 

phosphen 4 

CeHsOPO: 


395.18 


phosphate (o,o0 


(CIC6H40)2 



2047 

pheny i-4-toi uene 


CH3C6H4S03- 


317.18 


sulfonate 


C 6 H 3 CI 2 



2048 

p-phenylenedi- 

(2,6) 

Cl2C6H2(NH2)2 

XIII-118 

177.04 


amine 





2049 

p-phenylenedi- 

(2,6) 

Cl2C6H2(NH2)2-HCl 


213.50 


amine HCI 





2050 

propane (1,1) 

propylidene diCI 

C 2 H 5 CHC 12 

1-105 

112.99 

2051 

propane (1,2) 

propylene chloride 

CH 3 CHCICH 2 CI 

1-105 

112.99 

2052 

propane (1,3) 

trimethylene diCI 

CICH2CH2CH2CI 

1-105 

112.99 

2053 

propane (2,2) 

acetone chloride 

(CH3)2CCl2 

1-105 

112.99 

2054 

propionic acid (a, a) 


CH 3 CCI 2 C 02 H 

11-250 

142.98 

2055 

propionic acid (a,fi) 


CICHz CHCl COzH 

11-252 

142.98 

2056 

propionitrile (a,a) 


CHa-CCIz-CN 

11-251 

123.98 

2057 

propyl carbonate 

(t,t') 

[CI(CH2)30]2C0 

**III-5 

215.08 

2058 

propylene (a,a) 

1,1-diCI-propene-1 

CH3CH:CCl2 

1-199 

110.98 

2059 

propylene (a,fi) 

allyiene dichloride 

CHaCCIiCHCI 

1-199 

110.98 


Diehl oro-propanol 3393-4 Dichloro-propyl acetate 45 

Dichloro-propene 2058-61 Dichloro-propyl carbamate 171 





ORGANIC COMPOUNDS 
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No. 

Crystalliue 

Specific 

Gruvity 

Melting 
Point °C. 

Boiling 

j Solubility in 100 Purta | 

Color 

Point °C. 

Water 

AlcK>hol 

Ether 

2021 

yel. nd./ac 


194-5 


i. h. HCI 
i. 

s. 


2022 

nd./al. 

1 . 43980° 

33 

258.5 

V. s. h. 

oo 

2023 

tri./al. 

1 .669^2° 

54.6 

266 

i. 

V. 8 . h. 

V. 8 . bz. 

2024 

mn. pr. 

1.603^7° 

72.5 

‘|308ima 

i. 

8 . 

8 . CS 2 

2025 

nd./al. 

1.456^° 

1.692^40 

42-3(a)* 

65.4 

255-6 




2026 

yel. mn. 

i. 

8 . 

8 . ac. 

2027 

Iq. 

1.40518° 


122-5 

<0.520° 



2028 

Iq. 

yel. mn./al. 

1.37° 


180 




2029 

1.822-»4^® 

122-3 

subl. <100 

sl. s. 

sl. s.; 8 . bz. 

s; 8 . chl. 

2030 

yel. pl./et. 


125 d. 


i.; sl. s. bz. 

8 . h. 

V. 8 . 

2031 

Iq. 

b. oil 

1.314f8“ 

1 . 252'.“ 


141-4 

< 0 . 520 ° 



2032 


68 




2033 

col. Iq. 



58-601 Sram 

i. 

CO 

00 

2034 

col. Iq. 

1.094^-*^ 


180-1 

8 . CS 2 

8.; 8. chl. 

8. 

2035 

col. Iq. 
col. Iq. 
col. Iq. 



138-9 


QO 

00 

2036 

1 .oes’so 


1 47-50 


oo 

00 

2037 

1.103-4^° 


170-2 


00 

CD 

2038 

Iq. 

1.068^,®-® 


130-5 

i. 

00 

CD 

2039 

col. Iq. 

1.065^5^® 


152-4SI. d. 

i. 

00 

GO 

2040 

col. Iq. 

1 .092>7.5o 


143-5 

i. 

00 

00 

2041 

col. Iq. 

1 . 05240 



130 

i. 

oo 

00 

2042 

nd./bz. 

1.383|-2° 

45 

209-10 

0 . 4520 ° 

V. 8 .; 13025° 

V. s. ; V. 8 . 






V. 8 . chl. 

CCI 4 

bz. 

2043 

col. cr. 


81-2 


i. 

8 . h. 

8 . 

8 . 

2044 

nd./aq. 

nd./aq. 

HCI 


105 


sl. 8 . h. 

8 . ; 8 . ac. 

2i-45 









* 


2046 

col. Iq. 

1.34|r 

<0 

255-75"* »*» 

i.; 00 bz. 

V. 8 . 

CCI 4 

2047 

col. nd. 


118-9 


i. 

8 . h. 


2048 

nd./aq. al. 

col. pd. 

Iq. 


123.5 


8 . 

8. 

2049 



s. 

sl. 8 . 

S. 


2050 

1.143^0® 


87 

V. sl. s. 


2051 

col. Iq. 

1.155?/-° 

<- 70 

96.4 

0 2720 ° 

V. 8 . 

V. 8 . 

2052 

Iq. 

Iq. 

1.1 86-^-** 


123-5 

70.5 

0 . 2725 ° 

1 . 

8 . 

S. 

“ CS 2 

2053 

1.091-V-° 

-33.8 

8. 

2054 

col. Iq. 

1.389^/.° 


185-90 

V. 8 . 

V. s. 


2055 

nd. 

60 C36) 

210 d. 

8 . 

s. 


2056 

col. Iq. 
col. Iq. 

Iq. 

1 .43115° 

105 

j. 

00 

00 

2057 


265-70 




2058 



78 

i. 



2059 

Iq. 


75 

i. 










*fi modification, liquid, changes to a at 15^. 
Dichloro>propyl nitrate 2028 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Dichloro 





2060 

propylene 05,7) 

epidichlorohydrin (a. 

CHziCCI-CHzCI 

1-199 

110.98 

2061 

propylene (a, 7 ) 

epidichlorohydrin (0 

CHzCICHrCHCI 

1-199 

110.98 

2062 

quinazoline (2,4) 


C6H4N:CCIN;CCI 

1 1 

XXIII-176 

199.04 

2063 

quinoline (2,3) 


C 9 H 5 NCI 2 

XX-361 

198.05 

2064 

quinoline (2,4) 


C 9 H 5 NCI 2 

XX-361 

198.05 

2065 

quinoline (2,7) 


C 9 H 5 NCI 2 

XX-361 

198.05 

2066 

quinoline (5,6) 


C 9 H 5 NCI 2 

XX-361 

198.05 

2067 

quinoline (5,8) 


C 9 H 5 NCI 2 

XX-362 

198.05 

2068 

quinoline (6,8) 


CgHsNClz 

XX-362 

198.05 

2069 

quinoline (7,8) 


CsHsNCIz 


198.05 

2070 

quinone (2,5) 


CIzCeHzOz 

VII-633 

176.99 

2071 

quinone (2,6) 


CI 2 C 6 H 2 O 2 

VII-633 

176.99 

2072 

quinone-chloro- 


OiCeHzCIziNCI 

VII-634 

210.46 


imide 





2073 

totrabromoethane 

(2,2, -1.1, 1,2) 

BrjC'CCIzBr 

1-95 

414.60 

2074 

p-tolueneauifon- 

dichloramine T 

CH 3 CSH 4 SO 2 NCI 2 

XI-107 

240.11 


amide (N,iV) 





2075 

tribromoethane 


BrzCCICHBrCI 

1-94 

335.69 

2076 

tribromoethane 


BrzCHCCIzBr 

1-94 

335.69 

2077 

tyrosine (3,5) (dl) 


Cl2C6H2(OH)CH2' 

*XIV-670 

286.12 




CHNH2C02H.2H20| 



2078 

DIcInnamalacetone , 


[C6H5(CH:CH)2]2C0 

VII-524 

286.35 

2079 

DIcrMol ( 0 ) 

4,4'-diOH:3,3'-<liMel 

(CH3C6H30H)2 

VI-1009 

214.25 

2080 

Dlcyandiamide 

param 

H2NC(:NH)NHCN 

in-91 

84.08 

2081 

Dlcyano-diamidine 

guanyl urea; biuret- 

H2NC(:NH)NH- 

III-89 

102.10 



amidine 

CON Hz 



2082 

diamidine H 2 SO 4 


C2H60N4iH2S04* 

III-90 

338.31 




H 2 O 



2083 

Dicyclohaxyl 

decahydro-diPh 

(CH2(CH2)4CH.)2 

1 1 

V-108 

166.30 

2084 

adipate 


(CHzCHzCOzCsHiOz 

♦♦VI-11 

310.42 

2085 

amine 


(C6Hn)iNH 

XII-6 

181 .31 

2086 

maleate 


(iCHCOzCcHiOz 

(COzCeHn )2 


280.35 

2087 

oxalate 


♦VI-6 

254.32 

2088 

phthalate 


C6H4(C02C6Hn )2 

IX-799 

330.41 

2089 

Dicyclopentadiene 


(•CH:CH-CH2- 

V-495 

132.20 


CH:CH)2 


2090 

Diethanolamine 

iminoethyl alcohol HN(CH 2 ‘CH 20 H )2 

IV-283 

105.14 

2091 

DIethoxy-benzene 

( 0 ) 

benzene (m) 

(C2H50)2C6H4 

VI-771 

166.21 

2092 

(C2H50)2C6H4 

VI-814 

166. 

2093 

benzene (p) 

(C2H50)2C6H4 

VI-844 

166. 

2094 

ethyl carbonate 

(C2H50.C2H4)2C03 


206 

2095 

ethyl maleate 

(:CHC02C2H40C2H5)2 


260 

2096 

ethyl phthalate 

C6H4(C02C2H40C2H5)2 


310 

2097 

ethyl eebacate 

[C2H50C2H4C02- 

CH2(CH2)2CH2]2 


346 

2098 

quinazoline (2,4) 

CI 2 HI 402 N 2 

XXIII-486 

218.25 


DloMoro*8ulfaniffc acid 1938 DIoreayl carbonate 2835 

Dichloroxylene (») 6494-6 Ofcresyl phthalate 2841 



ORGANIC COMPOUNDS 


495 


No. 

Crystalline 
Form and 


Color 


Solubility in 100 Parts 


1.204M® 

1 .J>33t7.5o 


cr./aq. al 

nd./aq. al 


It. yel./bz. 


2.626J^^ -s® 
2.632^® 


yel. nd./al 

cr./PhMe 

mn.pl. 1.401*® 


-5 
16.8 
262 ±, d. 


1 3335iiun 
210 



l.;i. alk. 8.;8. bx. 

V. 8i. s. h. 8.;s. cbl. 

si. 8. 8. 

8l. 8. 8. 


4;sI.8. V. sI.s. 
bz. 

i.;s. ac. s. h. 

8. h. ; 8. ac. 8. ; s. h, bz. 

2.3^*® 1.3^3® 

8. h. 8l. 8. c. 


8.; 8l. 8. Ig. 
8. ; 8. bz. 


8l. 8. h. 

V. 8. 

V. 8.; sl. 
bz. 

sl. 8. h. 

V. 8. h. 

8. chi. 

V. sl. 8. 

8. h. 

V. 8. ; 8. 


’’ 

chi. 

V. sl. 8. 

d.h.;ai 

chi. 

120 bz. 


0.886^® 


cr./MeOH 


38-9 
20 ± 

82-3 

42-3 

66 

32.9(19) 


-HzO, 110 5c.;33h. si. 8.; 8. 

dil. a. 

236758mm i.; oo aCt. 725® 

MeOH 

208-1 i. 8. 

254-674*«<»in 0 . 1623° V. 8. ; 8. bz. 

i. si. &.• 

190-I73m*n V. 8. 

i. 8. 

170 81. d V.8. 


oo ; 00 bz. 

8 . 


2090 

2091 cr./p6t. 


1.097J*f® 


; I. bz. ® 


2092 pr. 

2093 mn. If. 

2094 

2095 

2096 

2097 


Disthoxy-ethane 2139 
Diethoxy-methane 2172 


234-6756inm |. 

246 i. 

124-7'*“» 

1 74-71 Imm 

I. 

224-63°’^ 


8 . 

s. ; 8. bz. 


8 . 

8.; 8. chi. 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2099 

Diethyl-acetalde- 

hyde 

2-Et-butyraldehyd6 

(CzHslzCH-CHO 

1-693 

100.16 

2100 

acetamide (N,N) 

acetyl diEt-amine 

CHjCO.N(C2H5)2 

IV-110 

115.17 

2101 

acetic acid 


(C 2 H 5 ) 2 CHC 02 H 

11-333 

116 16 

2102 

acetoacetic ester 

• 

CH3C0C(C2H5)2- 

C 02 C 2 H 5 

III-710 

186.24 

2103 

acetonedicar- 

boxylate 


C0(CH2C02C2Hs)2 

III-791 

202.20 

2104 

acetonitrile 

S-cyano-pentane 

(C 2 H 5 ) 2 CH.CN 

11-334 

97.16 

2105 

acetyl succinate 


CH 3 COC 2 H 3 : 

(C02C2H5)2 

III-801 

216.23 

2106 

adipate 


[•(CH2)iCOaC2H5]2 

11-662 

202.24 

2107 

allyi-acetamide 

novonal 

(C2H5)2C3H5iC- 

CONH 2 

♦*11-418 

155.23 

2108 

allyl-malonate 


C3H5CH(C02C2H5)2 

11-776 

200.23 

2109 

amine 


(C 2 H 5 ) 2 NH 

IV .95 

73.14 

2110 

amine hydro- 
chloride 


(C2H5)2NHHCI 

IV-97 

109.60 

2111 

aminobenzalde- 

hyde 

(p) 

(C2H5)2NC6H4CH0 

XIV-36 

177.24 

2112 

ammoethanol (p) 


(C2H5)2NCH2CH20H 

IV-282 

117.19 

2113 

aminoglycerol (a) 

1-diethylamino- 

2.3-propandiol 

(C2H5)2NCH2- 

CHOHCH 20 H 

IV-302 

147.21 

2114 

aminophenetole 

(m) 

diEt-m-pheneti- 

dine 

C2H50C6H4- 

N(C2H5)2 

XIII-410 

193 28 

2115 

aminophenol (m) 


(C2H5)2NC6H40H 

Xni-408 

165.23 

2116 

aminophenol 
oxalate (m) 

hydroxy-dlEt- 
aniline oxalate 

1(C2H5)2NC6H40HJ2: 

H 2 C 204 

XIII-410 

420.49 

2117 

ami nopropyl alco- 
hol (fi) 


(C2H5)2NCH(CH3)- 

CH 20 H 

>wlV-734 

131.21 

2118 

ami nopropyl alco- 
hol (y) 


(C2H5)2NCH2CH2- 

CH 20 H 

IV-288 

131.21 

2119 

aminopropyl cin- 
namate HCI 

apothesine 

(C2H5)2N(CH2)30- 

COC 8 H 7 HCI 

♦♦IX-390 

297 82 

2120 

ammonium diethyl- 
dithiocarbamate 


(C2H5)2NCS-S- 

NH2(C2H5)2 

IV-121 

222.40 

2121 

aniline (JV) 


(C2H5)2N.C6H5 

XII-164 

149.23 

2122 

aniline sulfonic 
acid (m) 

diethylaminoben- 
zene sulfonic 

(C2H5)2N*C6H4* 

SO 3 H 

XIV-690 

229.29 

2123 

azelate 

ethyl azelate 

(CH2)7(C02C2H5)2 

11-709 

244.32 

2124 

barbituric acid (5.5) 

veronal ; barbital 

C 8 H 12 O 3 N 2 

XXIV-485 

184.19 

2125 

barbituric Na 

medinal 

C8H,i03N2Na 

XXIV-487 

206.18 

2126 

benzene (o) 


(C2H5)2C6H4 

V-426 

134.21 

2127 

benzene (m) 


(C2H5)2C6H4 

V-426 

134.21 

2128 

benzene (p) 


(C2H5)2C6H4 

V-426 

134.21 

2129 

benzoylene urea 
(1,3) 


C6H4N(C2H5)C0- 

1 

N(C2H5)C0 

1 

XXIV-376 

218.25 

2130 

benzyl malonate 


C7H7*CH(C02C2H5)2 

IX-869 

250.28 

2131 

bromoacetamide 

(a) 

bromomaleate 

neuronal 

(C2Hs)2CBr.CONH2 

11-334 

194.08 

2132 


CH:CBr(C02C2H5)2 

U-755 

251.08 


Diethyl acetal 4 Diethyl beryllium 845 

Oiethyl«amino«propylene glycol 2113 






ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point “C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

2099 

Iq. 

0.8161^® 

~89 

117-8 

0.3»>° 

GO 

00 

2100 

2101 

Iq. 

col. Iq. 

0.925«s® 


185-6 




0.920^"* 

<-15 

195-7 

8l. 8. 

8. 

8. 

2102 

col. Iq. 

0.965^® 

1.113^® 


212 




2103 

oil 


250 

V. si. 8. 

00 

00 

2104 



144-6 



00 

2105 

Iq. 

col. Iq. 

l-OBOV-’ 

1.007^° 


254-6 d. 

i. 

8. 


2106 

-19.8 

133.815mm 

0.4330‘> 

8. 

8. 

2107 

wh. pd. 


80 

15516mm 

0 9 

8. 

8. 

2108 

col. Iq. 

1.006=g® 


222-3 

1. 

S. 

S. 

2109 

col. Iq. 

0 . 709 -^: 35 .® 

-50 

55.5759mm 

V. 8.* 

CO 

CO 

2110 

2111 

If./al. el. 

yel. nd./ 
aq. 

1 .048-V-° 

228-9 

41 

320-30 

1 747iQm 

232250 

si. s. c. 

8. 

i. 

8. 



2112 

Iq. 

0.885f^® 


162.1 

ao 

00 

8. 

2113 

syrup 

oil 



233-5 

8. 

8. 

s. ; 8. chi. 

2114 



286 


8. 

8. ac. 

2115 

rhb./CSz- 

Ig. 


78 

276-80 

8.; 8. chi. 

8. CSz 

i. Ig. 


2116 

cr. 



155-6 




2117 

Iq. 

Iq. 



51.3Z5mm 




2118 



189.5 

V. s. 



2119 

col. cr. 


136 

•n 

8. 

8.; si. 8. 

si. s. 



act. 

2120 

pa. yel. pi. 

oil 


82-3 


V. 8. 

V. 8. 

V. si. 8. 

2121 

0.935^^® 

-21.3(-34) 

217.5 

1 4^20 

8. 

8. 

2122 

cr. 


270 d. 


8. 


1 

2123 

Iq. 

0.973^® 

-16 

291-2 

i. 

8. 

8. 

2124 

col. cr. 


191 

subi. vac. 

0 7 c. ; 8 h. 

8. h. 

8.; 8. alk. 
i. 

2125 

col. cr. 


20 c.;40 h. 
i. 

0.25 

2126 

col. Iq. 

0.881-^® 

-31.4 

; 183 5 

8. 

8. 

2127 

col. Iq. 

0.864^^° 

-83.9 

! 181.1 

i. 

8. 

8. 

2128 

col. Iq. 

0.862^<i° 

-43,2 

! 183 8 

i. 

8. 

8. 

2129 

nd. 


110-11 


i. 

8. 


2130 

Iq. 

col. cr. 

1.077^° 

298-300 

i. 



2131 

66-7 

d. 160-70 

0.8c.; 8. h. 

V. 8.; 8. bz. 

V. 8. 

2132 

col. Iq. 

1.41017.50 

256 







* Forms a hydrate +1 HjO, m. p. -19®. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Ben. 

Ref. 

Formula 

Wei^t 

2133 

Diethyl 

bromomalonate 

Et bromomalonate 

CHBr(C02C2H5)2 

11-594 

239.07 

2134 

n-butylmalonate 


C4H9*CH(C02C2H5)2 

*11-282 

216.27 

2135 

butyl malonate 

(sec) 

C5H|0(CO2C2Hs)2 

11-679 

216.27 

2136 

butylmaionate 

«w>) 

CsHioCCOaCjH,)* 

11-683 

216.27 

2137 

carbanilide 


[(C2H,)(C6H5)NUC0 

XII-422 

268.35 

2138 

carbonate 


COCOCzHslz 

III-5 

118.13 

2139 

cellosolve 

dlEtO-ethane 

(C2H50.CH2)2 

1-468 

118.17 

2140 

chlorofumarate 


CH:CCI(C02C2H5)2 

11-745 

206.63 

2141 

chloromaleate 


CH:CCI(C02C2H5)2 

11-763 

206.63 

2142 

citraconate 


CH3C2H(C02C2Hs)2 

11-771 

186.20 

2143 

cyanamide 

cyano-diEt-amine 

(C2H5)2N-CN 

IV -121 

98.15 

2144 

iso-cyanine iodide 

ethyl red 

C 23 H 23 N 2 IC 2 H 50 H 

XXIII-298 

500.42 

2145 

cyclohexylamine 

hexahydro-diethyl- 

CH 2 (CH 2 ) 4 CH* 

XII -6 

155.28 

2146 

WN) 

diacetosuccinate 

aniline 

1 1 

N(C2H5)2 

(CH3C0)2(CHC02* 

III-840 

258.26 

2147 

diacetoauccinate 


C2H5)2 

(CH3C0)2(CHC02- 

III-840 

258.26 

2148 

diacetosuccinate 


C2H5)2 

(CH3C0)2(CHC02' 

III-840 

258.26 

2149 

diacetosuccinate 


C2H5)2 

(CH3C0)2(CHC02- 

ni-840 

258.26 

2150 

diacetosuccinate 


C2H5)2 

(CHaCOzCCHCOr 

1II-840 

258.26 

2161 

diacetosuccinate 


C2H5)2 

(CH3C0)2(CHC02- 

I1I-840 

258.26 

2152 

diacetyl tartrate 


02 ) 45)2 

1 (CH3C0)2(0CH- 

m-515 

290.26 

2153 

di benzyl malonate 


00202145)2 

i (07H7)20(C0202H5)2 

IX-937 

340.40 

2154 

dibromomaleate 


(rCBrCOzCzHs)! 

11-757 

329.99 

2155 

dibromomalonate 


Br20(0O2 02 ) 45)2 

n-695 

317.98 

2156 

dibromosuccinate 

(a, o') 

(0HBr.0O202H5)2 

11-624 

332.01 

2157 

di butyl malonate 

(rt) 

(C4H9)20(002C2H5)2 

*11-295 

272.37 

2158 

diethyl malonate 


(02H5)20<CO2C2H5)2 

11-686 

216 27 

2159 

1,4-di hydrocolli- 

(3,5) ’ 

(0H3)305H2N: 

XXII-147 

267.32 

2160 

dine dicar- 
boxylate 

dihydroxymaionate 

diEt-nfesoxalate 

(C0202H5)2 

(HO)2C(00202H5)2 

1II-769 

192.17 

2161 

dimethylmalonate 

j( 

(CH3)20(C0202H5)2 

11-648 

188.22 

2162 

dithiocarbamate f 

• • • y* 

( 02 H 5 ) 2 NCSSH 

IV-121 

149.27 

2163 

dithiocarbonate 

carbcinyl-disuifethyl 

C0(SC2H5)2 

III-211 

150.25 

2164 

dithiocarbonate 

Et-xamthate 

O 2 H 5 OCSSC 2 H 5 

III-210 

150.25 

2165 

dithioloxalate 


(C0SC2H5)2 

11-565 

178.26 

2166 

disulfide 


C 2 H 5 SSC 2 H 5 

1-347 

122.24 

2167 

ethyl-iso-amyl- 


05Hn.C(C2H5): 

**n- 6 ii . 

258.35 

2168 

malonate 

ethyt-n-butyl- 


(C0202H5)2 

04H90(02H5): 

11-712 

244.32 

2169 

malonate 
ethyl malonate 


(002C2H5)2 

02H5CH(C02C2H5)2 

11-644 

188.22 


Fre« add unatable: Na and K salts s. in aq. Diethyl iso-butyl carbinol 4924 
Hethyl cadmium 1185 Diethyl carbinol 408 
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Iq. 

hyg. gn. 

met./al- 


a\ -oil 
ot2-cr. 

aj-pr./IO. 

04-011 

/9-8table, 

mn./ai« 

meta- 

stable 


cot. Iq. 
2168 I Iq. 



0.872t® 


1.209^^ 89-90 

1.176^** 


0.954if 

0.965^® 

1.0048*® 


188-974«nun i.;d. HCI S. 

y. el. 8; 8.;8.ac|.: 

V.8. 8.ac.^ 

aq. a. 


mn. 

1.081^® 

67-8 

288.5727iam 

oil 

1 .093^*" 

13-14 

243-6*9® 

col. Iq. 

1 .698H' 


170-5**«*'« 

Iq. 



250-6 sl. d. 

rhb. nd. 


68 

d. >130 

col. Iq. 



153-4*4oua 

col. Iq. 

0.985^*^® 


230 

mn. pr./ 


131 

>315 d. 

al. 




col. pl./bz. 


57 

200 

col. Iq. 

0.994}i' 


196.2-6.7 

yei. Iq. 

1.085*9® 


198.6-200.1 

yel. Iq. 

1.085*9® 


200 

yel. nd./et. 


27-8 

238-40797iam 

oil 

0.993^-® 


152.8-3.4 


ISOZOmm 

245-507^7iam 

21l748ma 


V. 8l. 8. 8. 

V. Sl. 8. V. 8. 


V. si. 8. V. 8. I v.8.;35lg, 


6^ abs. I 2 abs. 



V. si. 8.; 8. h.;8. 

8. chi. bz. 


8l. 8.; 8l. 8. 

CSz 


V. 8. abs. V. 8. 


Diethyl carbirol acetate 401 
Diethyl carbitol 2233 


Diethyl ether 2911 

















PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2170 

Diethyl ethyl-phe- 
nyl malonate 


CsHsCCCzHs): 

(C02C2H5)2 

♦IX-384 

264.31 

2171 

ethyl-cao-propyl- 

malonate 


C,H7C(C2H5): 

(COiCiHs)* 

n-706 

230.30 

2172 

formal 

diEtO-methane 

CH2(OC2H5)2t 

1-574 

104.15 

2173 

formamide 

formyl-diethyiamine 

HCON(C2Hi)c 

IV-109 

101.16 

2174 

fumarate 


(:CHC02C2H5)2 

11-742 

172.18 

bl75 

glutaconate 


C,H4(C02C2H$)2 

n-759 

186.20 

2lVe " 

glutarate 


(CH2)3(C02C2H»)2 

11-633 

188.22 

2177 

n-^heptylmalonate 


C7HtsCH(C02C2H5)2 

♦♦n-610 

258.35 

2178 

hyd^4azine (uns) 


(C2Hs)2NNH2 

IV-550 

88.15 

2179 

Itacona^e 

ketone 


C3H4(C02C2H5)2 

11-762 

186.20 

2180 

pentanone-3 

(C2H5)2C0 

1-679 

86.13 

2181 

ketone eeniKcar- 
bazone \ 


(C2H5)2C:NNHC0- 

NH 2 

III-103 

143.19 

2182 

malate (di) \ 

'i 


(CHOHCH 2 ): 

(C02C2Hs)2 

III-437 

190.19 

2183 

maieate 


(iCHCOjCaHs)* 

n-751 

172.18 

2184 

malonate 

malonic ester 

CH2(C02CaH5)2 

11-573 

160.17 

2185 

2186 
2187 

malonic acid 
meaaconate 
methyl-ethyl-mal- 
onate 



(C2H5)2C(C02H)2 

CH3C2H(C02C2Hs)2 

CaHs-CCCHj): 

(C02C2H5)2 

11-686 

11-766 

160.17 

186.20 

202.24 


n-664 

2188 

muconate 


(CH:CHC02C2H5)2 

11-804 

198.21 

2189 

a-naphthylamina 

(AT) 



C,oHrN(C,H5)2 

XII-1223 

199.28 

2190 

4-nitrophthalate 


NOzCsHaCCOaCzHs)* 

lX-831 

267.23 

2191 

nitrosamine 

nitroso-dHiethyl- 

amine 

(C2H5)2NN0 

IV-129 

102.14 

2192 

oxal acetate 

oxal acetic tester 

(CH2C0)(C02C2H5)2 

III-782 

188.18 

2193 

oxalate 

ethyl oxalat^ 

(C02C2H5)2 

11-535 

146.14 

2194 

oxamide (aym) 


(CONHCaHj)* 

IV-112 

144.17 

2196 

oxomalonate 

' 

COCCOiCjHs)* 

ni-769 

174.15 

2196 

peroxide 


CaHsOOCzHs 

1-324 

90.12 

2197 

phosphine 


(C2H5)2PH 

IV-582 

90.11 

2198 

phosphoric acid 


(C 2 H 50 ) 2 P 00 H 

1-332 

154.11 

2199 

phthalate ( 0 ) 

ethyl phthalate 

C6H4(C02C2H5)2 

IX-798 

222.23 

2200 

phthalate (m) 

ethyl isophthalate 

(36H4(C02C2H5)2 

IX-834 

222.23 

2201 

phthalate (p) 

ethyl terophthalate 

C6H4(C02C2Hs)z 

IX-844 

222.23 

2202 

pimelate 


(CH2)5(C02C2H5)2 

n-671 

216.27 

2203 

propyl malonate 


C3H7CH(C02C2H5)2 

11-657 

202.24 

2204 

iso- propyl malonate 


C3H7CH(C02C2Hs)2 

n.669 

202.24 

2205 

quinolinate (2,3) 


C5H,N(C02C2H5)2 

XXII-151 

223.22 

2206 

eebacate 

ethyl sebacate 

(CH2)8(C02C2H5)2 

11-719 

258.35 

2207 

eelenide, mono- 

selenium ethyl 

(C2H5)2Se 

1-349 

137.08 

2208 

eelenide, di- 

ethyl diselenide 

(C2H5Se)2 

1-349 

216.04 

2209 

et! Iboeatrol 
(frane) 

stilboestroi 

[H0C6H4(C2H5)C:]2' 

CzHsOH 


314.41 

2210 

suberate 


(C H2)6 (C02C2 Hs )2 

11-693 

230.30 

2211 

succinate 

ethyl succinate 

{CHzCOzCzHsh 

11-609 

174.19 

2212 

ieo-Siiocinate 


CHsCHCCOaCzHs)! 

ZI-629 

174.19 

2213 

sulfate 

ethyl sulfate 

(C2H50)2S07 

1-327 

154.18 

2214 

sulfide 


(C2H5)2S 

1-344 

90.18 

2215 

sulfite 


(C2H50)2S0 

1-325 

138.18 


/drat« +1 H 2 O. 8. aq., al., at.* dtl., tn. Diethyrmesoxaiate 216a 3064 

[tiyl marcury 4043 Diethyl phenetidine 2114 
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Specific 

Molting 


Gravity 

Point ®C. 

2170 

col. Iq. 

Iq. 

Iq. 



2171 



2172 

0.824^*-® 

-66.5 

2173 

col. Iq. 

0.908'»® 


2174 

col. Iq. 

1.052^° 

0.6 

2175 

col. Iq. 
syrup 

1.050?^®-° 

1.027i^° 


2176 

-23.8 

2177 

pa. yel. Iq. 

0.95120° 


2178 

hyg. Iq. | 

1.050}J° 


2179 

col. Iq. 



2180 

col. Iq. 

0.810^® 

-'39.9 

2181 

nd./bz. 

col. Iq. 


139 

2182 

1.124^° 

2183 

col. Iq. 

i.o7oir 

-10 5 

2184 

col. Iq. 

1.055V-® 

-51 .5 

2185 

pr./aq. 


•125 

2186 

col. iq. 

1.047^°® 


2187 

col. Iq. 

0.99411® 


2188 

pr./al. 

0.983J^° 

63 (13) 

2189 

col. oil 

1.005 


2190 

pl./al. 
yel. oil 


33-4 

2191 

0.943^® 

2192 

col. oil 

1.131^!^® 


2193 

col. Iq. 

1.079JVi® 

-40.6 

2194 

nd./al. 

1.169^° 


2195 

yol. gn. oil 

1.119|r 

-30 ± 

2196 

Iq. 

col. Iq. 

0.827-i^® 

<1 


2197 


2198 

Iq. 

1.1750° 


2199 

col. Iq. 

1.121 If® 


2200 

col. Iq. 

1.12311® 

11.5 

2201 

pr./al. 


43-4 

2202 

col. oil 

0.999} 1® 

-23.8 

2203 

col. Iq. 

0.993H° 


2204 

col. iq. 

0.993Vf® 


2205 

yel. oil 



2206 

col. Iq. 

0.965^® 

1.3 

2207 

Iq. 

1.2303^® 


2208 

red yel. Iq. 

1.696J/-® 

-95 

2209 

col. cr./al. 

1 

169-71 

2210 

col. Iq. 

0.982^0-® 

6.9 

2211 

col. Iq. 

1.040-Y-° 

-21.3 

2212 

col. Iq. 

1.02lir 


2213 

2214 

2215 

col. Iq. 
col. Iq. 
col. Iq. 

1.172-V® 

0.837-\O-° 

1.077\®-® 

-25 

-103.3 



Boiling 
Point ®C. 


Water 

Alcohol 

Ether 

t6612inin 




232-3 




88.0 

9180. 7300 

00 

00 

177-8 

00 

V. 8. 

V. 8. 

217.9 




236-8 

i. 

S. 

8. 

233.7 

0.88220® 

V. 8. 

8. 

1 44-6®““ 




96-9 

V. s. 

V. 8. 

V. 8. 

228-9 




102.0 

4.7200 

00 

00 





8. bz. 

253-5 

8. 

CO 

oo 

225 

i. 

8. 

8. 

199.3 

2.0820® 

a, 

oo 

d. 170-80 

65^®° 

V. 8. 

V. 8. 

229 




207-8 




2QQl2iiun 


V. 8. 


285-90 

«> bz. 


oo 

208-10^*““ 

i. 

8. 

8. 

176.9 

8. 

oo 

CD 

131.2Z4Q>m 

i. 

00 ; oo bz. 

OO 

185.4 

V. 8l. 8. 

00 

00 

179 




220 ± 


8. 

8. 

65 

V. 8l. S. 

00 

00 

85 




203.3 




289.5 

I 

i. 

CD 

oo 

302 

•• 

00 

oo 

302 

'• 

8. 

8. 

252-5748™in 

i. 

8. 

8. 

225-6771xnm 

i. 

8. 

8. 

21 5-7^48inni 

1. 

8. 

8. 

280-5 si. d. 

8. 

S. 

8. ; 8. bz. 

306773iiiia 

0.008 

8. 

8. 

110 

i. 



137 





i.; 8. alk. 

8. 

8. 

282^0®““ 

i. 

8. 

8. 

217.8 

i. 

GO 

00 

201.2-1.4 

j. 

00 

00 

210.2 8l. d. 

i.;9l. d. 

8.;d. h. 

oo 

92.1 

0.31320° 

00 

00 

157.7 

8. d. 

8. 



Diethyl phenylenediamine 303 Diethyl iso-propyl carbinol 4963 

Diethyl n-propyl carbinol 4966 Diethyl pyridine 5040-1 
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No. 

Name 

Synonym 

Formula 

Beil. 

Bef. 

Formula 

Weight 

2258 

DIffurfural cyclopen- 
tanone (1,3;5) 

pyroxanthin 

(C4H30CH:)2: 

CSH 4 O 

XIX-140 

240.25 

2259 

Dislycerol 


t(H0)zCjH5]20 

1-513 

166.17 

2260 

Diglycol chloro- 
hydrin 

CI-OH-dlEt ether 

CICHzCHz-O- 

CH 2 CH 2 OH 

1-467 

124.57 

2261 

Diglycoiic acid 


(H 02 CCH 2 ) 20 H 20 

in-234 

152.10 

2262 

Diglycyl glycine 


H 2 N(CH 2 C 0 NH) 2 - 

CH 2 CO 2 H 

TV-374 

189.17 

2263 

Diheptyl-acetic 

acid (n) 


(C7Hi5)2CHC02H 

n-376 

256.42 

2264 

ether (n) 

heptyl ether 

(C7Hi5)20 

1-414 

214.38 

2265 

ketone (n) 

caprylone 

[CH3(CH2)6l2CO 

1-717 

226.39 

2266 

sulfide (n) 

heptyl sulfide 

(C7H,5)2S 

1-415 

230.44 

2267 

DIhexyl ketone (n) 

oenanthone 

lCH3(CHz)5l2CO 

1-715 

198 34 

2268 

Dihydracrylic acid 

Na salt 

0 (CH 2 Ch 2 C 02 Na )2 

III-297 

206.12 

2269 

Dihydrazino- 

diphenyl 

( 2 , 2 ') 

(H2NNHC6H4)2 

XV-584 

214.26 

2270 

diphenyl 

(4,4') 

(H2NNHC6H4)2 

XV-585 

214.26 

2271 

Dihydro-acridine 

(9,10) 


C6H4NHC6H4CH2 

1 _ 1 

XX-443 

181.23 

2272 

anthracene (9,10) 


C6H4:(CH2)2 :C6H4 

V-641 

180.24 

2273 

anthranol (9,1 0;9) 


C 6 H 4 CH 2 C 6 H 4 CHOH 

1 1 

VI-697 

196.24 

2274 

carveol 


CioHibO 

VI-63 

154.24 

2275 

carvone ( 1 ) 


CjoHigO 

VII-83 

152.23 

2276 

cholesterol 

coprosterol 

C 27 H 47 OH 


388.65 

2277 

ethytanthracene 

(9,10;9) 


C6H4:C2H3(C2H5): 

C 6 H 4 

V-649 

208.29 

2278 

naphthalene (1,4) 


C 10 H 10 

V-519 

130.18 

2279 

phenazine (9,10) 

hydrazophenylene 

NHC 6 H 4 NHC 6 H 4 

1 ! 

XXni-209 

182.22 

2280 

o-phthalicacid 

(1.4) 


C6H6(C02H)2 

IX-781 

168.14 

2281 

o-phthalic acid 
(2,4) 


C6H6(C02H)2 

IX-781 

168.14 

2282 

o-phthalic acid 
( 2 , 6 ) 


C6H6(C02H)2 

IX-782 

168.14 

2283 

p-phthaiic acid 
(1.4) 

d 1 hydro-tor e- 
phthalic 

C6H6(C02H)2 

IX-785 

168.14 

2284 

quinoline 


C 9 H 9 N 


131 .17 

2285 

resorcinol (m) 

hydroresorcin 

C0(CH2)3C0CH2 

1 1 

VII-554 

112.12 

2286 

toluene ( 1 , 2 ) 

Me-cyclohexadiene 

CH 3 C 6 H 7 

V-115 

94.15 

2287 

toluene (1,3) 


CH3'C6H7 

V-115 

94.15 

2288 

toluene (2,4) 


1 CH 3 C 6 H 7 

V-115 

94.15 

2289 

o-xylene (x,x) 

di Me-cyciohexadiene 

C8Hi2 

V-118 

108.18 

2290 

m>xylene (1,5) 


C8Hi2 

V-119 

108.18 

2291 

p-xylene (1,3) 


C8H,2 

V-120 

108.18 

2292 

Dihydroxy-acetone 


(H0CH2)2C0 

1-846 

90.08 

2293 

anthracene (^)(1,5) 

rufol 

C,4H8(0H)2 

VI-1032 

210.22 

2294 

anthracene («)( 1 , 8 ) 

chrysazoi 

CuH8(OH)2 

VI-1033 

210.22 


Difurfuroyl 3328 Digitonin, cf. glcde. 

Dlfuryl-diketone 3328 Digitoxin, cf. glcde. 

Oigallic acid 5687 Dihexyl 2856 

Digitalin, cf. glcde. Dibydro-benzene 1599-1600 

Digit! n, cf. glcde. 











ORGANIC COMPOUNDS 


SOS 



Dihydro-estrone 2900 Dihydro-nartnaenin 5264 

Dihydro-ketoacridine 145 Dihydro-phytoT 5295 

Dihydro-morphinone hydrochloride, cf. alkd. Dihydro-pyrrole 5524 

Dihydi'o-mvrcene 2514 Dihydroxy-acetophenone 5550 
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No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

2296 

Dlliydrexy 

9-anthranol (3,4) 

anthrarobin 

C,4H7(0H)3 

Vin*330 

226.22 

2296 

«-anthranol (1,8) 

anthralin 

C» 4 H 7 ( 0 H )3 

VIII-332 

226.22 

2297 

anthraquinone 

(1,2) 

alizarin 

C6H4(C0)2C6H2; 

(0H)2 

Vin-439 

240.20 


anthraquinone 

(1,3) 

purpuroxanthin 

C6H4(C0)2C6H2: 

(0H)2 

Vni-448 

240.20 

2299 

anthraquinone 

(1.4) 

quinizarin 

C6H4(CO)2CeH2: 

(0H)2 

VIII-460 

240.20 

2300 

anthraquinone 

(1,6) 

anthrarufin 

(H0.C4H3)2(C0)2 

VIII-453 

240.20 

2301 

anthraquinone 

(1,8) 

chryaazin 

(H0.C6H3)2(C0)2 

\/III-458 j 

240.20 

2302 

anthraquinone 

(2,3) 

hystazin; 

hyatazarin 

C4H4(C0)2C6H2: 

(0H)2 

VIII-462 

240.20 

2303 

anthraquinone 

( 2 , 6 ) 

anthraflavic acid 

(H0.C6H3)2(C0)2 

Vni-463 

240.20 

2304 

anthraquinone 

(2,7) 

lao-anthraflavic 

acid 

Ct4H804 H 20 

Vm-466 

258.22 

2305 

anthraquinone 
carboxylic acid f 

(2,4;1or1,3;2) 

munjistin 

C 6 H 4 (C 0 ) 2 C 6 H| 

(0H)2(C02H) 

X-1036 

284.21 

2306 

anthraquinone 
carboxylic acid 

(1 ;8,3) rheicacid; 
rhein 

H0C6H3(C0)2C6H2: 

(0H)(C02H) 

X-1033 

284.21 

2307 

azob6nzene-4'- 
auifonic acid 
(2,4) 


(H 0 ) 2 C 6 H 3 N:N- 

CeH4S03H 

X VI-276 

294.28 

2308 

azobenzene-4'- 
sulfonate Na 

(2,4) 

tropeolin 0; 
resorcin yellow 

CuHsOsNzSNa* 

2 iH 20 

XVI-275 

361.31 

2309 

behenic acid 


C 22 H 44 O 4 

ra-410 

372.57 

2310 

benzaldehyde (2,4) 

d-resorcyl aldehyde 

(HOzCfiHsCHO 

VIII-241 

138.12 

2311 

benzaldehyde (3,4) 

protQcatechuic aid. 

(HOzCeHa-CHO 

Vin-246 

138.12 

2312 

benzene (o) 

pyrocatechin 

C6H4(0H)2 

VI-759 

110.11 

2313 

benzene (m) 

resorcinol 

C6H4(0H)2 

VI-796 

110.11 

2314 

benzene (p) 

hydroquinone 

C6H4(0H)2 

VI-836 

110.11 

2315 

benzoic acid (2,3) 


(HOzCeHjCOzHaq. 

X-375 

164.12 

2316 

benzoic acid (2,4) 

resorcylic acid i0) 

(H0)2C6H3C02Haq. 

X-377 

154.12 

2317 

benzoic acid (2,5) 

gentisic acid 

(H 0 ) 2 C 6 H 3 C 02 H 

X-384 

154.12 

2318 

benzoic acid (2,6) 

resorcylic acid {y) 

(H0)2C6HiC02H- 

HzO 

X-388 

172.13 

2319 

benzoic acid (3,4) 

protocatechuic acid 

(H0)2C6HsC02H- 

H 2 O 

X-389 

172.13 

2320 

benzoic acid (3,5) 

resorcylic acid (a) 

(HOzCeHsCOzH. 

14 H 2 O 

X-4(H 

181.14 

2321 

benzophenone (2,4) 

benzoyl resorcin (4) 

(HOzCsHaCOCsHs 

Vm-312 

214.21 

2322 

benzophenone (2,5) 

benzoyl hydroqui- 
none (2) 

(HO)2(^H3COCiH5 

VIII-312 

214.21 

2323 

benzophenone 

( 2 , 2 ') 

saiicyl-phenol (2) 

(H 0 .C 6 H 4 ) 2 C 0 

I 

Vm-313 

214.21 

2324 

benzophenone 

(2,y) 

salicyl-phenol (3) 

(H0C6H4)2C0 

VIII.315 

214.21 

2325 

benzophenone 

(2,4') 

salicyl-phenol (4) 

(HOCsH4)2CO 

VIU-315 

214.21 


See also Njo. 176. 

>ihydroxy«anthrequinone carboxylic acid 176 Dihydroxy-anthraquinone quinoline 174 











ORGANIC COMPOUNDS 


S07 



Dihydroxy-azobanzene 609-11, 662 


Dihydroxy-bdnzaid«hyd6 dimethyl ether 2405 
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PHYSICAL CONSTANTS OP 



DfhydrDxy-chforobtfntene 1460 
Dihydroxy-coumarin 1628. 2898 
Dihydfoxy-diethytsutfide 5900 
Dibydroxy-ettiylamine 2090 


Dihydroxy-ethyl ether 3453 
Dihydroxy-flavone 1494 
Dihydroxy-fluoran 3253 
Dihydroxy-fluorane 3720 
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No. 

CrystaUine 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts j 

Water 

Alcohol 

Ether 

2326 

nd./aq. 


163-4 


sl. S. 

s. alk. 


2327 

nd./aq. 


197-200 





2328 



207-10 





2329 


1 . 006^5-®-® 


192-4 

V. s. 



2330 

oil 

1.006§^® 


206.5 

00 

V. 8. 

i. 

2331 

oil 

1 . 02020® 

19 

230’'»9““ 

oo 


V. sl. 8. 

2332 

Iq. 

1 .0480® 

34 

181.7742mm 

00 

OO 

00 

2333 

yel. pd. 


d. 240-60 


8. h. 

s.; i. bz. 

i.; i. Ig. 

2334 



207 d. 




2335 

yel. pr./aq. 


195-213 d. 




8. h. 

s. 

sl. s. 

2336 

pl./al. 


300 


i.; 8. alk. 

s.; sl. s.. 

V. 8. ; sl. 8. 






bz. 

chi. 

2337 

nd./al. 


218 

subl. 

i.; s. alk. 

s. 

V. s. 

2338 

nd./aq. al. 


102^ 





2339 

cr./pet. 


136-7 

>360 



8. h. 

V. 8.; 8. CS 2 

V. 8.; 8. chi. 

2340 

pr. /toluene 


103-9 

325-6755inrn 

s. 

V. 8. 

V. 8. 

2341 

mn. pr. 


160-1 

324 

sl. 8. h. 

V. s. 

V. 8. 

2342 

nd./aq. 


123 

247^0<Mm 

8. h. 

V. 8. 

V. 8. 

2343 

rhb./al. 

1.25 

278-81 


sl. s. 

V. s. 

V. 8. 

2344 

If./aq. 


158 (148) 


i. CSz 

8. 

V. 8. 

2345 

col. fl. 


140-1 


8l. 8. 

sl. S. 

2346 

cr. 

0.9670® 

60 

206-7 

OO 

8. 


2347 

yel. pr./al. 


130-1 


sl. s. h.; 

8.; 8. bz.; 

8.; 8. chl.; 






8. alk. 

s. CSz 

8. act. 

2348 

If. 


60 ± 


8. alk. 



2349 

If. 


124-5 


V. 8. 

V. 8.' 

V. 8. 

2350 

long nd. 



183-8 


s. h. 

V, 8. 

V. 8. 

2351 

pr./aq. 


258-60 d. 


sl. 8. 

8. 

V. S. 

2352 

pr./bz. 


137-8 



sl. s. c. 

V. S. 

2353 

nd./aq. 


178 


V. s. h. 

V. 8. 

V. 8. 

2354 

nd. or If. 


140 


8l. 8. h. 

V. 8. bz. 

V. 8. 

2355 

mn. 


1 59-60 


sl. s. h. 

V. s. 

V. 8. 

2356 

rhb./aq. 


21 6-8 


V. s. h. 

V. 8. 

V. 8. 

2357 

nd./aq. 


190 

subl. si. d. 

8. h. 

V. s. 

V. 8. 

2358 

cr./bz. 


1 59-60 





2359 

nd. or If. 




V. 8.; i. 

i. 

i. 






aq. NaCI 



2360 

nd. 


143 


8. 

s. alk. 


2361 

pr. or nd./ 


280 d. 


0.5200; 

1 .; i. chi.; 

i.; i. pet.; 


aq.;lf./ 




2.5»oo° 

V. sl. 8. 

V. sl. 8. 


aq. al. 





bz. 

CSz 


Dihydroxy-fuchsone 593 
Dihydroxy-malonic acid 4055 
Dihydroxy-methylanthranol 1492 
Dihydroxy-methyianthraquinone 1495 


Dihydroxy-methylfuchsone 5573 
Dihydroxy-naphthoquinone 4477-8 
Dihydroxy-phenylacetic acid 3673 
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PHYSICAL CONSTANTS OF 


Dlhydroxy 

pyridine (2,4) 
pyridine (2,6) 
quinone (2,6) 

stearic acid (4,9) 
idl) 

stearic acid (cH) 
tartaric acid 
tartaric Na salt 


toluene (2,3) 

toluene (2,4) 
toluene (2,5) 
toluene (2,6) 
toluene (3,4) 
o-xylene (3,5) 
c»>xylene (3,6) 

m-xylene (2,4) 
m-xylene (2,5) 

p-xylene (2,5) 
p-xylene (2,6) 
Diiodo-acetic acid 
acetylene 
anthranilic acid 
atophan 


aniline (2,4) 
benzene (o) 
benzene (m) 
benzene (p) 
butane (1,4) 

ethane (1,1) 
ethane (1,2) 
fluorescein 
hexane (1,6) 

2>hydroxybenzoic 
acid (3,5) 
4>hydroxybenzoic 
pentane (1,5) 

propane (1,2) 
propane (2,2) 
propane (1,3) 
thiophene (2,5) 
tyrosine (3,S)(I) 


mustard oil acetic 
acid 


4-Me-ro8orcinol 

toluhydroquinone 

2-Me>re8orcinol 

homocatechoi 

4.5- di Me-resorcinol 

2.3- diM e-hydro- 
quinone 

2.4- di Me-resorcinoi 

2.6- di Me-hydro- 
quinone 

hydrophloron 

/9-orcln 

diiodo-ethyne 
(3,5, -2,1) 

I p-iodophonyl-6- 
iodoquinoline-4- 
carboxylic acid 


o-phenyiene iodide 


tetramethylene di- 
iodide 

ethylidene diiodide 
ethylene iodide 

hexamethyiene di- 
iodide 

3,5-diI-salicyiic 

acid 

(3,5;4,1) 

pentamethyiene di- 
iodide 

propylene iodide 
iodoacetol 

trimethylene diiodide 
iodogorgonic acid 


Formula 

Beil. 

Ref. 

(HO)2CsH3N 

XXI-160 

(HOzCsHjN-lHjO 

XXI-161 

(H 0 ) 2 C 6 H 202 

VIII-377 

C 18 H 36 O 4 

in-407 

C 18 H 36 O 4 

ni-408 

[(H0)2CC02H]2 

in-830 

[(H0)2C-C02Na]2- 

III-832 

3 H 2 O 


HOC:CHS.C(OH):N 

1 1 

XXVII-233 

CH3C6H3(0H)2 

VI-872 

CH3C6H3(0H)2 

VI-872 

CH3C6H3(0H)2 

VI-874 

CH3C6H3(0H)2 

VI-878 

CH3C6H3(0H)2 

VI-878 

(CH3)2C6H2(0H)2 

VI-908 

(CH3)2C6H2(0H)2 

VI-908 

(CH3)2C6H2(0H)2 

VI-911 

(CH3)2C6H2(0H)2 

VI-91 1 

(CH3)2C6H2(0H)2 

VI-915 

(CH3)2C6H2(0H)2 

VI-918 

I 2 CHCO 2 H 

11-224 

ICICI 

1-246 

I 2 C 6 H 2 (NH 2 )C 02 H 

♦XIV-554 


Formula 

Weight 


C16H9O2NI2 


IzCeHs-NHz 

C 6 H 4 I 2 

C 6 H 4 I 2 

C6H4lz 

I(CH2)4l 

CH 3 CHI 2 

ICH2.CH2I 

CaoHtoOsIz 

KCHz)*! 

I2C6H2(0H)C02H 

l2C6H2(0H)C02H 

I(CH2)5l 

CH 3 CHICH 2 I 

(CH3)2Cl2 

I(CH2)3l 

I 2 C 4 H 2 S 

CgHaOaNIz 


XII-675 

V-225 

V-225 

V-227 

1-123 


1-115 

1-115 

1-115 

XVII-35 

XlV-619 


DIhydroxy-propane 5465, 6286 
Olhydroxy-propionio acid 3379 
Dihydrbxy-purine, cf. aikd. 


Dihydroxy-xanthone 3227 
Dilodo-etnene 137-8 
Diiodo-ethyne 2382 









ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 


Boilins 
Point ®C. 


Solubility in 100 Parts 


Water I Alcx>hol Ether 



subl. 215- 
20 8l. d. 
136.5 

99-100 

114-5d. 

d.,-H20, 

-C02 

126-8 


104-5 

127-9 

116 

65 

136-7 
221 8l. d. 


213 

163 

110(95-6) 

r8-82 

234-5 

291-2 



17919min; 

subl. 
238-40 
si. d. 
267-70 


d. 

147-8 d. 
224 


v.sl. s.c. s.eiB” 

V. 8.; d. h 

0 . 040 ® 


8. ; V. s. V. a. 

chi. 

8.;i.pet. s. 

s. s. 

V. 8. V. S. 

V. S. V. 8. 

8.;si.s. Ig. s. 


s. 

8. ; V. 8. bz. 

8.; 8l. 8. bz. 
8.; si. 8. bz. 

V. 8. 


8l. 8. c. Ig. 
i. h. 


V. 8.; i. bz. 

8 . 


8l. 8. h. bz. V. 8. 


286.5 

284 . 7^57nun 

285 

120-5^2n»n 


0. 07 c.; 
0.15h. 

1. h. 


V. si. 8. 

i. 

0 . 28815 ® 


8.; 8. chi. 
8. dil. alk 


♦ Cry8t./a<|* + IHaO, m. p. 118-7*, 
Diiodoform 5812 
Diiodo-methane 4434 


Diiodo-phenol sulfonic acid 5626 
Diiodo-propanol 3401 
Diiodo-sallcylic acid 2394 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

1 

Formula 

Weight 


Diiodo 





2402 

tyrosine (3,5) (<ff) 


CsHdOjNIz 

XIV-622 

433.01 

2403 

Dimethallyl other 


[CH2:C(CH,)CHJzO 


126.19 


ifi) 




2404 

Dlmethoxy-aniline 

(2,5;1) 

(CHaOzCfiHs-NHz 

XIII-738 

153.18 

2405 

benzaldehyde 

2-MeO-anisalde- 

(CHsOIzCsHsCHO 

VIII-242 

166.17 


(2,4) 

hyde 




2406 

benzene (o) 

veratrole 

(CH30)2C6H4 

VI-771 

138.16 

2407 

benzene (m) 

resorcinol diMe 

(CH30)2C6H4 

VI-813 

138.16 



ether 




2408 

benzene (p) 

hydroquinone diMe 

(CH30)2C6H4 

VI-843 

138.16 



ether 




2409 

benzophenone 

p-anisoyl-anisole 

(CH30C6H4)2C0 

VIII-317 

242.26 


(4.40 





2410 

ethyl adipate 


[(CH2)2C02(CH2)2* 


262.30 



' OCHj], 



2411 

ethyl carbonate 


[CH30(CH2)20]2C0 


178 18 

2412 

ethyl phthalate 


fcHjo(CH2)zOzC]2- 

**IX-597 

282.28 




C 6 H 4 



2413 

2-methyl-3,4-dihy- 

lodal 

CizHigOzN-CI* 

XXI-170 

304 77 


droisoquinoline 


3S H^O 




chloride (6,7) 





2414 

quinazoline (2,4) 


(CH30)2C8H4N2 

XXIII-486 

190.20 

2415 

Dimethyl -acetal 

dimethyl aldehyde 

CH3CH(0CH3)2 

1-603 

90.12 

2416 

acetamide (7V,;V) 

acet-dimethylamide 

CH3C0N(CH3)2 

IV-59 

87.12 

2417 

acetanilide (2,3) 

aceto-o-xylidide 

(CH3)2C6H3NH- 

XII-1101 

163.21 



(vie) 

COCH 3 



2418 

acetanilide (2,4) 

aceto-rri-xylidide 

(CH3)2C8H3NH. 

XII-1118 

163.21 



(una) 

COCH 3 



2419 

acetanilide (2,5) 

aceto-p-xylidide 

CeHsNHCOCHs 

XII-1137 

163.21 

2420 

acetanilide (2,6) 

aceto-m-xyiidide 

CbHsNHCOCHs 

XII- 11 09 

163.21 



(tur) 




2421 

acetanilide (3,4) 

aceto-o-xylidide 

CbHsNH COCH 3 

XII-1104 

163.21 



(una) 




2422 

acetanilide (3,5) 

aceto-m-xylidide 

CBH 9 NHCOCH 3 

XII-1131 

163.21 



(sym) 




2423 

acetoacetic ester 


CH3C0C(CH3)2C02- 

III-695 

158.19 




C 2 H 5 



2424 

acrylic acid (0,$) 


(CH 3 ) 2 C:CH'C 02 H 

11-432 

100.11 

2425 

acrylic acid (a,0) 

angelic acid 

CH3*CH:C(CH3)- 

11-428 

100.11 


(cis) 


CO 2 H 



2426 

acrylic acid (a,/9) 

tiglic acid 

CH3CH:C(CH3)- 

11-430 

100.11 


(trans) 


COzH 



2427 

acrylic aldehyde 

tiglic aldehyde 

CH3-CH:C(CH3)- 

1-733 

84.11 


(trana) 


CHO 



2428 

adipate 

methyl adipate 

[(CH2)2C02CH3]2 

11-652 

174.19 

2429 

amine 


(CH3)2NH 

IV-39 

45 08 

2430 

amine hydro- 


(CH 3 ) 2 NHHCI 

IV-41 

81.55 


chloride 





2431 

amino-azoben- 

benzene-azo-di Me- 

(CH3)2N-C6H4-N: 

X VI-31 2 

225.28 


zene (p) 

aniiine 

NCgHs 



2432 

amino-azoben- 


CmHibNs-HCI 

X VI-31 2 

261.75 


zene (p) HCI 






Dikoto>hydrindene 3854 
Dtketo-4>iperazine 3439 
Diketo-tetrahydroquinazoline 779 
DHactide 3945 
Dilactone 2872 


Dilantin 2724 
Diiaudid, cf. aikd. 

Dilituric acid 4632 
Dimercapto-thiodiazol 5898 
Dimethoxy-azobenzene 598 


Dimethoxy-benzaldehyde 6424 
Dimethoxy-benzoic acid 6423 
Dimethoxy-coumarin 3971 
Dimethoxy-ethane 3459 
Dimethoxy-methane 4424 





OROAI91C COMPOUNDS 
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Di met hoxy- methyl ether 4077 Dimethoxy-tetraolycol 5769 

Dimethoxy-phenoi 5615 Dimethyl-aldehyde 2415 

Dimethoxy-phthalic acid 3502 Dimethyl-aldine 2533 

Dimethoxy-phthalide 4017 Dimethyl-aliene 4155 

DImethoxy-strychnine, cf. aikd. Dimethyl-amino-antipyrine 363 
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PHYSICAL CONSTAP^TS OF 


No. 

Name 

Synonym 

Formula 

BeiL 

Ref. 

Formula 

Weight 


INmatliyl 





2433 

amino-azobenzene-l 


(CH3)2NC6H4*N:N> 


333.20 


arsinic acid (p) 


C6H4A8(0H)2 



2434 

amino-azo-ben- 


(CH3)2NC«H4N:N. 

XVI-885 

349.20 


zene-areonic 
acid (p) 


C«H4A80(0H)2 



2435 

amino-benzalde- 

( 1 , 2 ) 

(CH3)2NC6H4CH0 

XIV.26 

149.12 


hyde 





2436 

amino-benzalde- 

Ehrlich's reagent 

(CH3)2N*C6H4CH0 

XIV-31 

149.19 


hyde (1,4) 





2437 

amino-bonzai- 


(CH3)2N*C6H4CH: 

XXVn-433 

264.35 


rhodanine-5(p) 


C 3 HONS 2 



2438 

amino-benzene- 1 - 

butter yellow 

(CH3)2N*CeH4-N:N- 

XVI-321 

275.34 


azo- 1 -naphtha- 
lene (4) 


C 10 H 7 



2432 

amino-benzene- 1 - 


(CH3)2N.C6H4N:N- 

XVI-321 

276.34 


azo- 2 - naphtha- 
lene (4) 


C 10 H 7 



2440 

amino-benzoic 

7V,N-dlMe-an- 

(CH3)2NC6H4C02H 

XIV-325 

165.19 


acid (o) 

thranilic acid 




2441 

amino-benzoic acid 

(p) 

(CHs)2N.C«H4C02H 

XIV-426 

165.19 

2442 

amino-benzo- 


(CH3)2NC6H4C0- 

XIV-82 

225.28 


phenone (p) 


C^Hs 



2443 

amino-ethanol 


(CHj)2NCH2CH20H 

IV-276 

89.14 

2444 

amino-glycerol (a) 

y-dimethyiamino- 

(CH 3 ) 2 NCHrCHOH- 

IV-302 

119.16 



propylene glycol 

CH 2 OH 



2445 

amino-phenol (m) 


(CH 3 ) 2 NC 6 H 40 H 

XIII-405 

137.18 

2446 

amino-phenol (p) 


(CH3)2NC6H40H 

XIII-442 

137.18 

2447 

amino-phenol 

(p) 

C8Hn0NiH2804 

Xm-442 

186.21 


H 2 SO 4 





2448 

amino-phenyl 


CH3COrC6H4> 

Xm-443 

179.21 


acetate (p) 


N(CH3)2 



2442 

ammonium-di- 


(CH3)2NCSS* 

•♦IV-577 

166.30 


methyl-dithiocar 

bamate 


NH2(CH3)2 



2450 

aniline t 


(CHj)2N.C«H5 

Xn-141 

121.18 

2461 

aniline eulfonic 


(CH3)2NC6H4S03H 

XIV-690 

201.24 


acid (m) 





2452 

aniline eulfonic 


(CH3)2NC6H4S03H- 

XIV-699 

219.26 


acid (p) 


H 20 



2453 

anthracene (1,3) 


(CH3)2Ci4H8 

V-678 

206.27 

2454 

anthracene (2,3) 


(CH3)2C|4Hb 

V-678 

206.27 

2455 

anthracene (2,6) 


(CH3)2Ci4Hb 

V-678 

206.27 


2456 

arsine 

cacodyl hydride 

(CH3)2A8H 

IV-599 

105.99 

2457 

benzamide 


C6H5CON(CH3)z 

IX-201 

149.19 

2458 

benzoic acid (2,3) 

hemellitic acid 

(CH3)2CeH3C02H 

IX-531 

160.17 

2459 

benzoic acid (2,4) 

xylic acid 

(CH3)2C6HrC02H 

IX-531 

150.17 

2460 

benzoic acid (2,5) 


(CH3)2C6H3C02H 

IX-534 

160.17 

2461 

benzoic add (2,6) 


(CHi)2C6H3*C02H 

IX-531 

160.17 

2462 

benzoic acid (3,4) 


(CH3)2CtH3-C02H 

IX-635 

160.17 


t 8 m alM xylldina. Dimethyl-amino-propylane glyool 2444 

Dlmethyt-amlno-azobenzana carboxylic add 4376 Oimothyl-v»-amyl carbtnol 4M7 
Diinathyl«amino«benzophononlmide 622 Oimethyl-anitine 6471-6» 6477 



CmCANIC COMPOUNDS 


SIS 



Dimethyl-anthranilic acid 2440 
Oimethyl-azobenzene 612-^ 
Dimethyl-benzene 6454, 6457, 6462 


Dimethyl-benzene suifonyl chloride 6461 
Dimethyl-benzidine 5955, 5959 
Oimethyl-benzophenone 2838 














m PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2463 

Dimethyl 






benzoic acid (3,5) 

meeitylenic acid 

(CH 3 ) 2 C 6 HrC 02 H 

IX-536 

150.17 

2464 

benzoyiene urea 


C 6 H 4 N(CH 3 )*C 0 * 

1 

XXIV-375 

190.20 




N(CH3)C0 



2465 

benzylamine (N) 


C6H5CH2N(CH3)2 

Xn-1019 

135.20 

2466 

benzyl carbinol 


C 6 H 5 CH 2 C(CH 3 ) 20 H 

VI-523 

150.21 

2467 

carbanilide 

N,N'-diMe-N,iV'- 

IC6H5(CH,)N]2C0 

XII-418 

240.29 



diPh urea 




2468 

carbonate 

methyl carbonate 

C0(0CH3)2 

in-4 

90.08 

2469 

citraconate 


CH3C2H(C02CH3)2 

11-770 

158.15 

2470 

cyclohexan-3,5- 


(CH 2 CH 0 H) 2 CH 2 C: 

*VI-371 

144.21 


diot ( 1 , 1 ) 


1 1 
(CHs )2 



2471 

cyclohexane (o) * 

hexahydro-o-xylene 

(CH3)2C6Hio 

V-36 

112.21 

2472 

cyclohexane (m) * 

hexahydro-m-xylene 

(CH3)2C6Hio 

V-36 

112.21 

2473 

cyclohexane (p) * 

hexahydro-p-xylene 

(CH3)2C6H,o 

V-39 

112.21 

2474 

2,4-dicar bet hoxy- 


C 12 H 17 O 4 N 

XXII-133 

239.26 


pyrrole (3,5) 





2475 

dihydroreeorcinol 

1 , 1 -diMe-cyclo- 

(CH3)2C6He02 

VII-559 

140.18 


(5,8) 

hexan-3,5-dione 




2476 

1,3-diphenylcyclo- 

a-Me-atyrene 

[C,H 5 (CH,)CCHi ]2 

V-652 

236.34 


butane (1,3) 

dimer 




2477 

drthiocarbamate 


(CH 3 ) 2 N*CS 2 Na* 

IV-75 

188.24 


Na 


2 IH 2 O 



2478 

ether 

methyl ether 

CH 3 OCH 3 

1-281 

46.07 

2479 

O-ethoxyquinoline 

(2,4) 

C2H50C9H4N(CH3)2 


201.26 

2480 

6 -ethoxyquinoline 


C 13 H 1 SONC 2 H 5 I 


357.24 


ethiodide (2,4) 





2481 

ethylacetic acid 


(CH3)2(C2H5):C* 

n-335 

116.16 




CO 2 H 



2482 

ethylamine 


(CH,)2N.C2H5 

IV-94 

73.14 

2483 


4-Et-o-xylene 

CiH5’C*H3(CHj)2 

V-427 

134.21 

2484 

ethylbenzene (3,5) 

5-Et-m-xylene 

C2H5C6H,(CH3)2 

V-429 

134.21 

2485 

ethylbenzene (2,4) 

6 -Et-m-xylene 

C2H5C6H,(CH3)2 

V-428 

134.21 

2486 

ethylbenzene (2,5) 

2-Et-p-xylene 

C2H5.C4H3(CH3)2 

V-428 

134.21 

2487 

fumarate 

methyl fumarate 

(:CH.C02CH,)2 

11-741 

144.12 

2488 

furan (2,5) 

a,a'-diMe-furan 

(CH3)2C4H20 

xvn-41 

96.12 

2489 

glutaric acid (a/x) 


(CH3)2C3H4(C02H)2 

n-676 

160.17 

2490 

glyoxime 

diacetyl-dioxime 

(CH3C:N0H)2 

1-772 

116.12 

2491 

guanidine H 2 SO 4 


(CH 3 ) 2 NC(NH)- 

*«^IV-574 

136.16 


(une) 


NH2iH2S04 



2492 

t,3-heptadtene- 

iao-geraniolene 

C 9 H 16 

1-260 

124.22 


( 2 , 6 ) 





2493 

1,5-hexadlene (2,5)| 


[CH2:C(CH3)CH2)2 

1-259 

110.19 

2494 

hydrazine (eym) 

hydrazomethane 

CH 3 NH.NHCH 3 

IV-547 

60.10 

2495 

hydrazine (unm) 
hydrazine HCI 


(CH3)2NNH2 

(CH 3 ) 2 NNH 2 HCI 

IV-547 

IV-547 

60.10 

96.57 

2496 

(une) 

2497 

2 -( 2 -hydroxy- 


CH 3 C:C(CH 3 )N:C- 

XXIII-391 

188.22 


phenyO-imida- 
zoie (4,5) 


(CeH 40 H)NH 




.1 


Dim«thyM>e«izyl pfienol 1573 *oj 8 
Diiiielh^<4HJtadian6 2769 
OtmathyUbutandiol 5312 
EMmethyUbutyl carbinol <n> 3535 
Dimathyt-butyl carbinol (iao) 3530 


Dimethyl-butyl carbinol (cert) 3528 
Dimethyl cadmium 1186 
Dimethyl-chtoroaraine 1179 
Dintethyl-cyclohexadiene 2289-91 
Dimethyl-diazinc 2533 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Molting 
Point ®C. 

Boiling 
Point °C. 

Solubility in 100 Parts j 

Water 

Alcohol 

Ether 

2463 

mn./aq. al. 


166 

eubl. 

V. si. 8. h. 

V. 8. c. 


2464 

col. nd. 


167-8 


i. 

S. 


2465 

Iq. 

0.9150® 


183-4765mm 

si. c.; V. 

00 

00 






si. h. 



2466 


0.979^® 

24 

228 




2467 

mn. pr./al. 

121 

350 

i. 

8. 

8.; 8. bz. 

2468 

col. iq. 

1.070^® 

0.5 

89-90 

i. 

00 

00 

2469 


1.12144® 


210.5 




2470 

pi. /act. 


146-7 


s.; 8. bz. 

8.; 8. chl. 

V. si. 8. 

2471 

Iq. 

0.796^a° 

-50.0 

129.7 

i. 

CD 

00 

2472 

Iq. 

0.766-^0° 

-75.6 

120.1 

i. 

00 

00 

2473 

Iq. 

0.783^^/>° 

-87,4 

124.3 




2474 

cr./aq. al. 


134-5 


i.;s.chl.; 

s.; s. bz.; i. 

V. sl. 8.; 8. 


or ac. 




S. H2SO4 

HCI 

ac. 

2475 

yel. mn. 


148-9 


0. 41625°; 

6.6 h. bz.; 

V. sl. s. 


nd./aq. 




s. chi. 

s. EtOAc 


2476 

cr./et. 


52.6 

307.57«>mni 

i.; 12525° 

525 °; 19025° 

1<72S°; 






act. 

bz. 

10425° 








CCI4 

2477 

cr. 


- 2 H 20 , 115 

-2iH20, 130 




2478 

gas 

1.617(A) 

-138.5 

-23.7 

370018 ° cc. 

8. 

8. 

2479 

col. nd. 


86-8 


i. 

V. 8. 

V. 8. 

2480 

yel. rhb. 


163-4 


i. 

8. 

I. 

2481 

Iq. 


-14 

1 187 

V. si. 8. 

8. 

8. 

2482 

col. Iq. 



37.5 




2483 

col. Iq. 

0.875-^4^® 

-67 0 

189.8 

i. 

8. 

8. 

2484 

col. Iq. 

0.866^° 

-84 2 

183.8 

<• 

8. 

8. 

2485 

Iq. 

0.876^«® 

-63 0 

1 188.4 

1. 

8. 

8. 

2486 

Iq. 

0.877^0® 

-53.7 

186.9 

i. 

8. 

8. 

2487 

col. tri. 

1 .045’06o 

102 

193.3 

8. c. chl. 

Sl. 8. 

8l. 8. 

2488 

col. Iq. 

0.888^-® 


93-4 

i.;i.alk. 

00 

00 

2489 

nd./HCI 


90 


V. s. 

V. 8. 

V. 8. 

2490 

col. cr. 


240-6 


0.0620° 

V. 8. 

V. 8. 

2491 

col. cr./aq. 


285-7 d. 


V. s. 

i. 

i. 

2492 

Iq. 

0 . 765 i^® 


143-5755mm 

i. 



2493 

Iq. 

0.74944-® 

<-80 

113_4755mm 




2494 

hyg. Iq. 

0 . 827 ^® 


g'|747miD 

GO 

oo 

CD 

2495 

hyg. Iq. 

0 . 79122 ° 


62 . 5717mm 

V. s. 

V. 8. 

V. 8. 

2496 

col. cr. 


82-3 


8. 

8. 

i. 

2497 

nd./aq. al. 


218 






Dimethyl-diphenyl urea 2467 
Dimethyl-disulfide 4222 
Dimethyl-ethyl carbinol 409 
Dimethyl-ethylene 1148-9 
Dimethyl-ethylene glycol 1154 


Dimethyl-ethylene oxide 1155 
Dimethyl-furfurane carboxylic acid 6396 
Dimethyi-hexyl carbinol (r») 4922 
Dimethyl-hydantoin 66 
Dimethyl-hydroquinone 2376 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2498 

Dimethyl itaconate 


C3H4(C02CH3)2 

11-762 

158.15 

2499 

ketene 


(CH3)2C:C0 

1-731 

70.09 

2500 

malate (0 

methyl malato 

C2H40(C02CH3)2 

III-429 

162.14 

2601 

maleate 

methyl maleate 

(:CHC02CH3)2 

n-751 

144.12 

2502 

malonate 

methyl malonate 

CH2(C02CH3)2 

n-572 

132.11 

2503 

malontc acid 


(CH,)2C(C02H), 

11-647 

132.11 

< 2504 

mesaconate 


CH3C2H(C02CH3)2 

11-765 

158.15 

2505 

naphthylamine (a) 


(CH3)2NCioH7 

XII-1221 

171.23 

2506 

naphthylamine (fi) 


(CH3)2NCioH7 

XII- 1273 

171.23 

2507 

naphthalene (1,4) 


(CH3)2CioH6 

V-570 

156.22 

2508 

naphthalene (2,3) 

guajen 

(CH3)2C,oH6 

♦V-268 

156.22 

2509 

naphthalene (2,6) 


(CHj)2CioH6 

V-570 

156.22 

2610 

a-naphthoquinoline 

(2,4) 

(CH3)2Ci3H7N 

XX-475 

207.26 

2511 

i8-naphthoquinoline 

(2,4) 

(CH3)2Ci,H7N 

XX-476 

207.26 

2512 

4-nltrophthalate 


N02C6H3(C02CH3)2 

IX.830 

239.18 

2513 

nitroaamine 

n itro 80 -d i methyl- 

(CH,)2NN0 

IV-84 

74.08 



amine 




2514 

2,6-octadiene (2,6) 

dihydromyrcene 

CioHib 

1-260 

138.24 

2516 

2,7-octadiene (2,6) 

iinalooiene 

CioHis 

1-261 

138.24 

2516 

2,6-octadiene-8- 

nerol 

CioHibO 

1-459 

154.24 


cl (2,6) 





2517 

2,6-octadiene-8- 

geranioi 

CioHibO 

1-457 

154 24 


ol (2,6) 





2518 

2,7-octadiene-6- 

l-linaiool 

CioHibO 

1-460 

154.24 


ol (2,6) 





2519 

octanol-6 (2,6) 

linalool tetrahydride 

C 10 H 22 O 

1-426 

158.28 

2520 

octanol-8 (2,6) 

geranioi tetrahydride 

C 10 H 22 O 

1-426 

158.28 

2521 

oxalate 

methyl oxalate 

(C02CH3)2 

11-534 

118.09 

2522 

oxamide (aym) 


(C0-NHCH3)2 

IV-61 

116.12 

2523 

oxamide (una) 


(CH3)2N.(C0)2NH2 

IV-61 

116.12 

2524 

phenacyl chloride 

ci)-Cl-2,4-di Mo- 

(CH3)2C6H3*C0* 

VII-324 

182.65 


(2,4) 

acetophenone 

CH 2 CI 



2525 

phenanthrene 


(CH3)2Ci4H8 

V-680 

206.27 


(9,10) 





2526 

phenyl carbinol 


C6H5C(CH3)20H 

VI-506 

136.19 

2527 

jp-phenylenedi- 

(aym) 

(CH3NH)2C6H4 

XIII-71 

136.19 


amine 





2528 

p-phenylenedi- 

(aym) 

(CH,NH)2C6H4- 


316.26 


amine oxalate 


2H2C204 



2529 

phosphine 


(CH3)2PH 

IV-580 

62.06 

2530 

o-phthalate 

methyl phthalate 

C6H4(C02CH3)2 

IX-797 

194.18 

2531 

m-phthaiate 

Me iao-phthatate 

CbH4(C02CH3)2 

IX-834 

194.18 

2532 

p-phthalate 

Me-terephthalate 

C6H4(C02CH3)2 

IX-843 

194.18 

2533 

pyrazine (2,5) 

ketine; glycoline 

CH3C:CHN:C(CH3)- 

1 

XXIII-96 

108.14 




CH:N 

1 



2534 

pyrazoie (3,5) 


(CH3)2N:CCH:CNH 

1 I 

xxm-74 

96.13 

2535 

pyrrol (1,2) 


CH3C(CH)3NCH3 


95.14 

2536 

pyrrol (2,3) 


1 1 

(CH3)2C4H2NH 

XX-172 

95.14 

2537 

pyrrol (2,4) 

- 

(CHj)2C4H2NH 

XX-172 

95.14 


DimethyUitaconic acid 6700 
Dimathyi-ketazine 3932 
Dimethy-ketol 43 
Oimathyl katona 66 


Dimethyl mercury 4044 
Dimethyl-octane 1637-8 
Dimethyi-octenoi 1619 
Dfmethyl-pentanoi 3529-31 
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Crystalline 
No. Form and 

Spoci^c 

Melting 

Boiling 
Point ®C. 

Color 

Gravity 

Poi»it ®C. 


Solubility in 100 Parts 


Water 


mn./Me ai. 
yel. Iq. 

Iq. 

col. la. 


nd./pet. 
nd./et. 
cr./aq. al. 


1.124^ 

1.2335rO-® 

1.154^-* 

1 . 357180 
1.1211^** 
1 .042200 
1 .039fg* 
1.016^° 


i.oo&a^ 

0.775^-** 

0.788200 

0.8811*® 


7.6 

-62 

192-3 d. 


46-7 

<-18 

104.0-4.6 

110-1 

43-4 

126-7 

66-7.6 


34750mm 

242 8. 

205 

180-1 i. 

d. > 130 1018® 

205.5-6.5 

274.5711*nm j. 

304-5 i. 

264- 6 i. 

265- 6787mm j. 

261 -2762mm j. 


>300 d. 

1 53774mm 

171.5-3.5 

165-8 

224-574Smm 


V. 8. abs. V. 8. 

8 . 8 . 


i. si. 8. 8. bz. 

i. si. 8. 

V. 8. h. pet. i. 90% id. v. 8. 

V. 8l. 8. h. 8. ; 8. acu s. ; 8. act 


2520 

Iq. 

2521 

col. mn. 


2523 

pl./bz. 

2524 

If. 

2525 

pr./dii. ao. 

2526 

pr. 

2527 

cr./pet. 

2528 

col. cr. 


nd./aq. al. 
rhb./al. 

P». 


0.8831S® 

0.862200 

0.836V-® 

0.849^ 

1.148**® 

1.3*® 


0.972^** 


<1 

1.189fl** 




230 I. 

197-2007*6«a«» V.81.8. 


64 

163.3 

6 

8. 

8. 

212-7 

subl. 

2 . 59.40 j 

8.; d. h. 

V. 8l. 8. ; 



V. 8. h. 

alk. 

8. chl 

104 


V. 8. 

V. 8. 

V. sl.s. 

62-3 



8. 


139 

8Ubl. 

8. ac. 

8l. 8.;8. bz. 

8. chi. 

23 

215-20 81. d. 




53 

1 5017mm 

V. 8l. 8. 

8. 

8. 

194-6 d. 


8. 

si. 8. 

i. 


28073**niD 0.43 


>300;8ubl. 0.3 h. 

155 00 


2534 pi. 

2535 Iq. 


0.884^® 106-7 


21 8759mm 

851 *™ni 


8.;8. bz. 8.; 8. chi. s. 


2536 I Iq. 
25 


0.927^® 


Dimethyl-phenol 6465-70 
Dimethyl-phenyl hydrazine 6500-2 
Dimethyl-phenylenediamine 305-7 


Dimethyl-propyl carbinol (rt) 3631 
Dimethyl-propyl carbinol (Uo) 3629 
Dimethyl-pyridine 3981-4 













$20 PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2538 

Dimethyl pyrrol 

(2,5) 


(CH3)2C4H2NH 

XX-172 

95.14 

2539 

quinolinate (2,3) 


C5H3N(C02CH3)2 

XXII.151 

195.17 

2540 

quinoline (2,3) 


(CH3)2C9H5N 

XX-406 

157.21 

2541 

quinoline (2,4) 

4-Me-quinaldine 

(CH3)2C9H5N 

XX-407 

157.21 

2542 

quinoline H 2 SO 4 

(2.4) 


XX-408 

206.24 

2543 

quinoline EtI 

(2.4) 

CnHnNCzHsI 

XX-408 

313.19 

2544 

quinoline ( 2 , 6 ) 

6 -Me-quinaldine 

(CH3)2C9H5N 

XX-408 

157.21 

2546 

quinoline EtI 

(2,6) 

CnH,iNC2HsI 

XX-409 

313.19 

2546 

quinoline (3,4) 


(CH3)2C9H5N 

XX-410 

157.21 

2647 

quinoline (5,8) 


(CH3)2C9H5lM 

XX-411 

157.21 

2548 

quinoline ( 6 , 8 ) 


(CH3)2C9H5N 

XX-411 

157.21 

2549 

quinone (2,3) 

o-xyloquinone 

(CH3)2C6H202 

VII-656 

136.14 

2550 

quinone (2,5) 

p-xyloquinone 

(CH3)2C6H202 

VII-658 

136.14 

2551 

quinone ( 2 , 6 ) 

m-xylo-p-quinone 

(CH3)2C6H202 

VII-657 

136.14 

2552 

sebacate 

methyl sebacate 

(CH2)8(C02CH3)2 

*11-293 

230.30 

2553 

selenide 

selenium methyl 

(CH 3 ) 2 Se 

1-291 

109.03 

2654 

succinate 

methyl succinate 

(CH2C02CH3)2 

11-609 

146.14 

2555 

iao-succinate 


CH3CH(C02CH3)2 

n-628 

146.14 

2556 

succinic acid 
(meao) 


(CH3CH)2(C02H)2 

11-665 

146.14 

2557 

succinic acid (a, a) 


(CH3)2CCH2(C02H)2 

11-661 

146.14 

2558 

succinic acid (dl) 


(CH3CH)2(C02H)2 

11-667 

146.14 

2669 

sulfate 

methyl sulfate 

(CH3 0)2S02 

1-283 

126.13 

2560 

sulfide 

methyl sulfide 

(CH3)2S 

1-288 

62.13 

2561 

sulfite 


(CH 30 ) 2 S 0 

1-282 

110.13 

2562 

sulfone 


(CH3)2S02 

1-289 

94.13 

2563 

sulfoxide 


(CH3)2S0 

1-289 

78.13 

2564 

tartrate (df) 


(CH0HC02CH3)2 

III-610 

178.14 

2665 

tartrate (racemic) 

diMe-racemate 

(CH3)2C4H406 

m-527 

178.14 

2566 

telluride 

tellurium methyl 

(CH 3 ) 2 Te 

T-291 

157.68 

2567 

thetin 


HOS(CH 3 ) 2 CHr 

C 02 H 

III-247 

138.18 

2568 

thiourea (sym) 


(CH 3 NH) 2 C:S 

IV-70 

104.17 

2569 

toluidine (o)(/V) 


CH3C6H4N(CH3)2 

XII.785 

135.20 

2570 

toluidme (m)(fV) 


CH3'C6H4N(CH3)2 

XII-857 

135.20 

2571 

toluidine (/»)(N) 


CH3C6H4N(CH3)2 

XII-902 

135.20 

2572 

urea (sym) 


(CH3NH)2C:0 

IV-65 

88.11 

2673 

urea (tins) 


(CH3)2N-C0NH2 

IV-73 

88.11 

2674 

Dinaphthyl (1,r) 

af,a'-binaphthyl 

CtoH7-CioH7 

V-726 

254.31 

2575 

Dinaphthyl (2,20 


CioH7*CioH7 

V-727 

254.31 

2576 

amine 


C,oH 7 NH C 10 H 7 

XII-1278 

269.33 

2577 

ketone (a,a') 


(C 10 147)200 

VII-539 

282.32 

2578 

ketone (a,0') 


(C 10 147)200 

VII-539 

282.32 

2579 

ketone (0,0') 


(Olo 147)200 

VII-539 

282.32 

2580 

methane (ct,a') 


(OioH7)20H2 

V-728 

268.34 

2581 

methane (a,0') 


(Olo 147)20 H 2 

*V-360 

268.34 

2582 

methane (0,0') 


(Olo 147)20 H 2 

V-729 

268.34 

2583 

sulfide (ct,a') 


(Olo 147)28 

VI-623 

286.37 

2584 

sulfide (0,0') 


( 010147)28 

VI-659 

286.37 

2585 

i_ 

urea (a)(aym) 

o,a dinaphthyl 
carbamide 

(CioH 7 NH) 2 CO 

XII-1238 

312.36 


01 methyl-resorcinol 2375, 2377, 2380, 6479 Dimethyl zinc 6504 

Dimethyl-thiophene 5928-31 Dinaphthot 2336-7 

Dimethyl-xanthine, cf. aikd. Oinaphthyl carbamide 2585 











* Modification m. p. 61.5^ lest soluble. 

Dinaphthyt ether 4560-2 Dinaphthyl mercury 4045 

Dinaphthyl hydrazine 3690-t Oinicotinic acid 5502 
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No. 

Name 

Synonym 

Formula 

BeU. 

Hef. 

Formula 

Weight 

2586 

Dlnltro-acetanil ide 
(2,4) 


(NO,)jCsHsNH- 

COCH, 

Xn-764 

225.16 

2587 

aniline (2,3) 


(N02)2C6H3.NH2 

XII-747 

183.12 

2588 

aniline (2,4) 


(N02)aC»H,-NH2 

XII-747 

183.12 

2689 

aniline (2,5) 


(N02)2C6H3NH2 

Xn-757 

183.12 

2590 

aniline (2,6) 


(N02)2CeH3NH2 

XII-758 

183.12 

2591 

aniline (3,4) 


(N02)2CsHrNH2 

XII-758 

183.12 

2592 

aniline (3,5) 


(N02)2C«HrNH2 

XII-759 

183.12 

^593 

aniaole (2,4) 

a-dinitroanisole 

CH30C6H3(N02)2 

VI-254 

198.13 

2594 

anthranilicacid 

(3,6) 


C6H2(C02H)(N02)r 

NHz 

XIV-379 

227.13 

2595 

anthraquinone (1,5) 


(N02C.H,)2(C0)2 

VII-793 

298.20 

2596 

anthraquinone (1,8) 


(N02CeH3)2(C0)2 

VII-795 

298.20 

2597 

anthraquinone 

<2.7) 

^-diNOz-anthra- 

quinone 

(N02C6H3)2(C0)2 

VII-795 

298.20 

2598 

Bzoxybanzene 

(4,4') 


(N02C6H4)2N20 

XVI-628 

288.22 

2599 

benzalacetona 

(3,3') 


(N02C6H4CH:CH)2: 

CO 

VII-506 

324.28 

2600 

benzaldehyde (2,4) 


(N02)2C6H3CH0 

VII-264 

196.12 

2601 

benzaidehyde (2,6) 


(N02)2C6H3CH0 

♦VII-144 

196.12 

2602 

benzene (o) 


(N02)2C»H4 

V-267 

168.11 

2603 

benzene (m) 


(N02)2CeH4 

V-258 

168.11 

2604 

benzene (p) 


(N02)2C6H4 

V-261 

168.11 

2605 

behzene sulfonic 
acid 

(2,4;1) 

(N02)2C«H3S03H- 

3 H 20 

XI-78 

302.22 

2606 

benzene sulfonic 

Naealt (2,4;1) 

C6H307N2SNa>H20 

XI-78 

288.17 

2607 

benzoic acid (2,4) 


(N02)2C6H3COzH 

IX-411 

212.12 

2608 

benzoic acid (2,5) 


(N02)2C6H3C02H 

IX-412 

212.12 

2609 

benzoic acid (2,6) 


(N02)2C6H3C02H 

IX-412 

212.12 

2610 

benzoic acid (3,4) 


1 (N02)2C6H3C02H 

IX-413 

212.12 

2611 

benzoic acid (3,5) 


! (N02)2CsH3C02H 

IX-413 

212.12 

2612 

benzophenone 

(4,4') 


(N02C6H4)2C0 

VII-428 

272.21 

2613 

benzoyl chloride 

(3,5) 

(N02)2C6H3C0CI 

IX-414 

230.57 

2614 

benzoylene urea 

(6,8) 

C8H40»N4 

♦XXIV-344 

252.14 

2615 

benzyl chloride 
(2,4) 


(NOz) 2 CsHrCH 2 CI 

V-344 

216.58 

2616 

o-cresoi (4,6) 

3,5-dlN02-2-0H- 

toluene 

(N02)2C*H2(CH3)* 

OH 

VI-368 

198.13 

2617 

m-creaot (2,6) 

2,4-diN02-3-0H- 

toluene 

(N02)2C6H2(CHi). 

OH 

VI-387 

198.13 

2618 

diazD-atninoben- 
zene (4,4') 


N02C«H4N:NNH- 

C 6 H 4 N 02 

XVI-700 

287.23 

2619 

diethyianiiine 

(2,4) 

(N02)2C»H,N(C2H,)2 

XII-750 

239.23 

2620 

diphenyl (2,2') 


(N02(?«H4)2 

V-683 

244.20 

2621 

diphenyl (3,3') 


(N02C6H4)2 

V-683 

244.20 

2622 

diphenyl ^,4') 


(N02CsH4')2 

! V-584 

244.20 

2623 

diphenyl (2,4') 


(NOrC6H4)2 

V-584 

244.20 


DinltriHiinlnophenol 6303 Dinltro«bromobenzole add 932 

Dbdtro-bromobenzene 930-'* Dlnitro-chiorobenz«a« 1d6<M 
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CryBtalHne 
Form and 
Color 


Specific 

Gravity 


Meltinff 
Point ®C. 


Boiling 
Point ®C. 


Solubility in 100 Parts 

Water | \loohol I Ether 



Dinitro-chlorobenzoic acid 1370-1 
Dinitro-chlorophenol 1372 


Dinitro-dihydroxyquinone 4586 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

2624 

Dinitro diphenyl- 


(N02)2C«H3NHCsH5 

XII-751 

269.22 


amine (2,4) 





2626 

diphenylamine 


(N02C6H4)2NH 

XII-715 

259.22 


(2,4') 





2626 

diphenylamine 


(N02C6H4)2NH 

XII-716 

259.22 


(4,4') 





2627 

diphenyl ether 


(N02C6H4)20 

VI-219 

260.20 


(2,2') 





2628 

diphenyl ether 


(N02C6H4)20 

VI-232 

260.20 


(4,4') 





2629 

diphenyimethane 

(4,4') 

(N02C6H4)2CH2 

V-595 

258.23 

2630 

ethane (1,1) 


CH3CH(N02)2 

1-102 

120.07 

2631 

hexane (1,1) 


C5HirCH(N02)2 

1-147 

176.17 

2632 

hydroquinone 

(2,6, -1,4) 

(N02)2C6h2(0H)- 

VI-858 t 

242.14 


acetate (2,6) 


02 CCH 3 



2633 

hydroquinone di- 


(N02)2C6H2: 

♦VI-419 

284.18 


acetate (2,6) 


(02CCH3)2 



2634 

4'-hydroxydiphen- 


(N02)2C6H3NH. 

XIII-444 

275.22 


ylamine (2,4) 


C 6 H 40 H 



2636 

meeitylene (2,4) 

oao-dinitro- 

(N02)2C6H(CH3)3 

V-411 

210.19 



mesitylene 




2636 

methane 


(N02)2CH2 

1-77 

106.04 

2637 

naphthalene (1,3) 

7 -dinitronaphthaiene 

(N02)2CioH6 

V-557 

218.16 

2638 

naphthalene 0i5) 

a-dinitronaphthalene 

(N02)2CioH6 

V-558 

218.16 

2639 

naphthalene (1,6) 

5-dinitronaphthaiene 

(N02)2CioH6 

V-559 

218.16 

2640 

naphthalene 0«8) 

d-dinitronaphthalene 

(N02)2C|oH6 

V-559 

218.16 

2641 

a-naphthol (2,4) 



(N02)2C,oH50H 

VI-617 

234.16 

2642 

a-naphthoi (2,4) Na 

Martius yellow 

CioH50sN2Na>H20 

Vl-618 

274.17 

2643 

/S-naphthol (1,6) 


(N02)2CioH5*OH 

VI-655 

234.16 

2644 

phenanthraquinone 

(2,7) 

0:Ci4H6(N02)2:0 

VII-807 

298.20 

2645 

phenetoie (2,4) 

a-dinitrophenetote 

(N02)2C6H30C2H5 

VI-254 

212.16 

2646 

phenol (2,3) 

e-dinitrophenol 

(N 02 ) 2 C 6 H 30 H 

VI-251 

184.11 

2647 

phenol (2,4) 

a-dinitrophenol 

(N02)2C6H3-0H 

VI-251 

184.11 

2648 

phenol (2,4) Na 


C 6 H 305 N 2 NaH 20 

♦VI-126 

224.11 

2649 

phenol (2,5) 

y-dinitrophenol 

(N02)2C6H30H 

VI-256 

184.11 

2650 

phenol (2,6) 

d-dinitrophenoi 

(N02)2C6H30H 

VI-257 

184.11 

2651 

phenol (3,4) 

^dinitrophenol 

(N 02 ) 2 C 6 H 30 H 

VI-257 

184.11 

2652 

phenol (3,5) 

0-dinitrophenol 

(N 02 ) 2 C 6 H 30 H 

VI-258 

184.11 

2653 

phenylacetic acid 


(N02)2C6HrCH2- 

IX-459 

226.14 


(2,4) 


C 02 H 



2654 

phenylcarbazide 


(N 02 C 6 H 4 NH* 


332.27 


(4,4') 


NH)2:C0 


2656 

phenyl disulfide 

(2,2') 

(N02C6H4S-)z 

VI-338 

308.32 

2656 

phenyl disulfide 

(4,4') 

(N02C6H4S-)2 

VI-340 

308.32 

2657 

phenyl hydrazine 

(2,4) 

(N02)2C6H3NHNH2 

XV-489 

198.14 

2658 

propane (1,1) 


C2H5CH(N02)2 

! 1-117 

134.09 

2659 

propane (2,2) 


(CH3)2C(N02)2 

1-117 

134.09 

2660 

resorcinol (2,4) 


(N02)iCeH2(0H)z 

VI-827 

200.11 

2661 

resorcinol (4,6) 


(N02)2C6H2(0H)2 

VI-82B 

200.11 

2662 

salicylic acid (3,5) 

3,5-diN02-2-OH. 

(N02)2C6H2(0H). 

X-122 

246.13 



benzoic acid 

C02HH20 




See else correction fn '''VI*419 
^Initro-diphenyt disulfide 2666-6 


Dinitro-glycol 3462 
Dinitro-nydroxybenzoic acid 2662 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2663 

Dinitro stilbene 
(4,40 

low m.p. form 

(N02C6H4CH:)2 

V-637 

270.24 

2664 

Stilbene (4,40 

high m.p. form 

(N02C6H4CH:)2 

V-637 

270.24 

2665 

thymol (2,4) 

(2,4;3,1,6) 

(N02)2C6H(CH3)- 

(0H)(C3H7) 

VI-543 

240.21 

2666 

toluene (2,3) 


(N02)2C6H3*CH3 

V-339 

182.13 

2667 

toluene (2,4) 


(N02)2C6H3CH3 

V-339 

182.13 

2668 

toluene (2,5) 


(NOz) 2 C,H 3 CH, 

V-341 

182.13 

2669 

toluene (2,6) 


(N02)2C6H3CH3 

V-341 

182.13 

2670 

toluene (3,4) 


(N02)2C6H3CH3 

V-341 

182.13 

2671 

toluene (3,5) 


(NOjjzCtHjCH, 

V-341 

182.13 

2672 

tyrosine (3,5) (1) 1 


C 9 H 9 O 7 N 3 H 2 O 

*XIV-668 

289.20 

2673 

o-xylene (3,4) 



(N02)2C6H2(CH3)2 

V-369 

196.16 

2674 

o-xylene (3,6) 


(N02)2C6H2(CH3)2 

V-369 

196.16 

2676 

o-xylene (4,5) 


(N02)2C6H2(CH3)2 

V-369 

196.16 

2676 

o-xylene (3,5) 


(N02)2C6H2(CH3)2 

V-369 

196 16 

2677 

m-xylene (2,4) 


(N02)2C6H2(CH3)2 

V-379 

196.16 

2678 

m-xylene (4,6) | 


(N02)2C6H2(CH3)2 

V-380 

196.16 

2679 

p-xylene (2,3) 

/9-dinltro-p-xylone 

(N02)2C6H2(CH3)2 

V-387 

196.16 

2680 

p-xylene (2,5) 

7 -dinltro-p-xyleno 

(N02)2C6H2(CH3)2 

V-388 

196.16 

2681 

p-xylene (2,6) 

a-di nitro-p-xylene 

(N02)2C6H2(CH3)2 

V-388 

196 16 

2682 

Dinonyl ketone (n) 

caprinone 

(C9Hi9)2CO 

1-718 

282.49 

2683 

Dioetyl acetic acid 

(n) 


[CH,(CH2)7l2CH- 

CO 2 H 

11-388 

284.47 

2684 

ether (re) 


[CH,(CH2)7]20 

1-419 

242.43 

2686 

ketone (n) 

pelargone 

[CH,(CH2)7]2C0 

1-718 

254 44 

2686 

Dioifndole 

oxindoie; hydrindic 
acid 

C 6 H 4 CHOHCONH 

1 1 

XXI-578 

149.14 

2667 

Dfphenetyl urea 

(4,40 

dl-(p-EtO-phonyl)- 

urea 

(C2H50C6H4NH)2: 

CO 

XIII-481 

300.35 

2688 

Dfphenic acid (2,20 

diphenic acid (1,10) 

(.C6H4C02H)2 

IX-922 

242.22 

2689 

acid (3,3^) 

diphenic acid (2,9) 

(.C6H4C02H)2 

IX-927 

242.22 

2690 

acid (2,30 

diphenic acid (1,9) 

(.C6H4C02H)2 

IX-926 

242 22 

2691 

acid (2,40 

diphenic acid (1,8) 

(•C6H4C02H)2 

IX-926 

242 22 

2692 

Diphenoxy-diethyl 

ether 


(C6Hs0CH2CH2)20 

*VI-84 

258 30 

2693 

ethane (1,2) 


(C6H50.CH2)2 

VI-146 

214 25 

2694 

propane (1,3) 


(C6H50CH2)2CH2 

VI-147 

228.28 

2695 

Diphenyl 

biphenyl; xenene 

CeHsCcHs 

V-576 

154.20 

2696 

acetamidine (/V,N0 

ethenyl-diPh- 

amidine 

CH3C(NHC6H5): 

NCeHs 

XII-248 

210.27 

2697 

acetic acid 


(C6H5)2CH'C02H 

IX-673 

212.24 

2698 

amine 


(C6H5)2NH 

XII-174 

169.22 

2699 

amine HCI 


(C 6 H 5 ) 2 NHHCI 

XII-180 

205.68 

2700 

amine sulfate 


(C6H5)2NHH2S04 

XII-180 

267.29 

2701 

amine sulfonic acid 

N-Ph-sulfanlllc 

C 6 H 5 NHC 6 H 4 S 03 H 

XIV-699 

249.28 

2702 

amine sulfonic 

Ba salt 

(Ci 2 Hio 03 NS) 2 Ba 

XIV-699 

633.90 

2703 

benzene (o) 

diphenyl-phenylene 

CcH5‘CeH4‘CsH5 

♦♦V-611 

230.29 

2704 

benzene (m) 

i«o-di phenyl- 
benzene 

C6HsC6H4C«H5 

V-695 

230.29 

2706 

benzene (p) 

terphenyl 

C 6 H 5 C 6 H 4 C 8 HS 

V-695 

230.29 


Dioform 136 

Dioxjallene 1240 

Oiolene 5256 

Dioxolane 3454 

Dionin, cf. alkd. 

Dioxane 2237. 6285 

Dioxy-purine 6449 
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CryataUisie 
Form and 
Color 


Specific 

Gravity 


Melting 
Point ®C, 


Solubility in 100 Parts 
Water ! Alcohol 1 Et 



Dioxy-pyrimidine 6383 *3* 65.8® 

Diphenol 2340>3 v m 48® 

Diphenyl-acetamide 84.1 


Diphenyl-acetone 1787 
Diphenyl-acetylene 5954 
Diphenyl-amine orange 4996 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2706 

Diphenyl 

benzidine (iV) 


(C6H5NHC6H4)z 

Xm-223 

336.42 

2707 

butyl-phenyl phos- 

phosphen I 

C 4 H 9 C 6 H 4 OPO: 


382.38 

2708 

phate (p-tert) 
carbamine 

diPh-carbamyl 

(0C6H5)2 

(C6H5)2N-C0CI 

XII-428 

231.68 

2709 

chloride 

“carbazone” (aym) 

chloride 

CfiHsNrN-CONH* 

X VI-24 

240.26 

2710 

carbohydrazide 

diPh-carbazide 

NHCsHs 

(C 6 H 5 NHNH) 2 C 0 

XV-292 

242.27 

2711 

(1,5) 

carbonate 

phenyl carbonate 

(C 6 H 50 ) 2 C 0 

VI-158 

214.21 

2712 

chloroarsine 

sneezing gas 

(C6H5)2AsCI 

X VI-845 

264.57 

2713 

o-chlorophenyl 

phosphen 3 

(CsHsOzPO. 


360.73 

2714 

phosphate 

i«o-cyanate 

p-xenylcarbimide 

OC 6 H 4 CI 

C 6 H 5 C 6 H 4 N:C 0 

XII-1319 

195.21 

2715 

disulfide 

phenyl disulfide 

(CfiHsSOz 

VI-323 

218.32 

2716 

disulfoxide 

phenyl oxydisulfide 

(CeHsSO)* 

VI-324 

250.32 

2717 

ethane (aym) 

dibenzyl 

(CfiHsCHzOz 

V-598 

182.25 

2718 

ethane (una) 


(C6H5)2CHCH3 

V-605 

182.25 

2719 

ether 

phenyl ether 

(C6H5)20 

VI-146 

170.20 

2720 

ethylenediamlne 

ethylene-diphenyl- 

(CsHs-NHCHzOz 

XII-543 

212.28 

2721 

(7V)(«ym) 

formamidine 

diamine 

methenyl-diphenyl- 

HC(:NC6H5)NHC6H5 

XII-236 

196.24 

2722 

glyoxalone (4,5) 

amine 

4,5-diPh- 

C6H5C:C(C6H5)- 

XXIV-211 

236.26 

2723 

guanidine 

imidazolone 

melaniline 

1 

NH-CONH 

1 

(C 6 H 5 NH) 2 C:NH 

XII-369 

211.26 

2724 

hydantoin (5,5) 

dilantin 

CONHCO'NHC: 

] 1 

XXIV-410 

252.26 

12726 

hydrazine (a,a)t 


(C6H5)2 

(C6H5)2NNH2 

XV-122 

184.23 

;2726 

hydrazine HCI 

(a, a), una, or N,1W 

(C6H5)2NNHrHCI 

XV-123 

220.70 

2727 

hydrazine (p) 

4-hydrazino-diPh 

C6H5C6H4NH-NH2 

XV-576 

184.23 

2728 

iodonium hydroxide 

known only in soin. 

(C6H5)2lOH 

V-219 

298.13 

2729 

iodonium iodide 


(C6H5)2M 

V-219 

408.04 

2730 

ketene 


(C6H5)2C:C0 

VII-471 

194.22 

2731 

methane 

ditane 

(C6H5)2CH2 

V-588 

168.23 

2732 

er-naphthyl carbinol 


(C6H5)2C(OH)-CioH7 

VI-729 

310.37 

2733 

nitrosamine 

nitroso-diPh-amine 

(C6H5)2NN0 

XII-580 

198.22 

2734 

phenanthracene 

(9,10) 

Ci4H8(C6H5)2 

V-747 

330.40 

2735 

phosphate 


(C6H50)2P00H 

VI-178 

250.19 

2736 

phosphate 


(C6H5)2HP04*2H20 

*VI-95 

286.22 

2737 

phthalate 

phenyl phthalate 

C6H4(C02C6H5)2 

IX-801 

318.31 

2738 

piperazine (N,7V') 


(C6H5N)2(CH2)4 

XXIII -8 

238.32 

2739 

propionic acid 

/9-Ph-hydrocin- 

(C6H5)2CHCH2* 

IX-680 

226.26 

2740 

(0.0) 

propiophenone 

namic acid 
(0.0) 

CO 2 H 

(C6H5)2CHCH2* 

Vn-524 

286.35 




COCeHs 




t Ste also No. 3685 Diphenyl-carbazide 2710 Diphenylodichloromethane 726 

Diptienyl-benzv’amine 804 Diphenyl carbinol 691 Diphenyl-diimide 599 

Diptienyl-black base^P 314 Diphenyl-carbonimide 2714 Diphenyl-ethyl carbamate 2761 

dphanyli-carbamyl ohioride 2708 Diphenyl-carboxylic acid 5160-2 Diphenyl-ethylene 5642-3 





ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
ColcM- 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

2706 

If./PhMe 


242 


■Hjlll 

sl. s. 

sl. 8 . bz. 

2707 

col. Iq. 


<0 



V. 8 .; 00 

* bz. 







CCi4 


2708 

If./al. 


85-6 



d. alk. 


2709 

or. red nd. 


1 57 ± , d. 


i. 

8 .; 8 . bz. 

8 . chl. 

2710 



176 


V. si. 8 . h. 

i. 



2711 

nd./al. 

1 .27214® 

80 

302-6 

V. 8 . 

8 .; 8 . ecu 

2712 

rhb. 

1.583400 

43-4 

333, in CO 2 

0 . 2 , d. 

20 

8 . ; 8 . bz. 

2713 

col. Iq. 

i.aoff* 

<0 

256-601*®“ 

i. 

V. 8 . 

® bz.; w 




, 




ecu 

2714 

nd./et. 


58-60 

283 d. 


«... 

V. 8 . 

2715 

nd./al. 


61 

310 

i. 

8 . 

V. 8 . 

2716 

mn./al. 


45 

d. 

i.; i. atk. 

8 . h. 

8 . 

2717 

col. pr. 


52.0 

284 

i.;i. NH 3 

8 .; 8 . 602 

V. 8 . 

2718 

col. oil 

1 .00420® 

21.5 

272 

i. 

CO 

oo 

2719 

col. rhb. 

1.07320® 

26.9 

258.3 

V. si. s.; 

5 - 10 ®, 

® ; 8. bz. 






8. ac. 

87% al. 


2720 

It./aq. al. 


65-7 



V. 8. 

V. 8. 

2721 

nd./bz. 


139-43 

si.d. 

V. 8. chi. 

0.05»® pet. 

8. 

2722 

nd./al. 


324-5 


i.; 8. h. 

8. ; V. sl. 

V. sl. 8. ; V. 





ac. 

8. bz. 

sl. 8. Ig. 

2723 

mn./al. 


147-8 

d. >170 

V. si. 8. c.; 

9. 1 * 0 ® 

8l. 8.; 8. h. 






8. dil. a. 

90% al. 

bz. 

2724 

cr./aU 


295-8 


i.; 8. alk.; 

2; 8. ac.; 

sl. 8.; 





8l. 8. bz. 

8l. 8. chi. 

3 act. 

2725 

tri. 

1 .19010® 

44 (36) 

220*On>m 

8l. 8. 

8. 

8. 

2726 

nd./al.- 




i. 

V. 8. 

i. HCI 


HCI 







2727 

If./al. 


1 35-6 d. 


V. si. 8. 

V. sl. 8. Ig. 


2728 






2729 

yel. nd./al. 


182 



V. sl. 8. h. 


2730 

red-yel. iq. 

1.1043^® 


265-70 




2731 

col. pr. 

1.001%® 

26.6 

265 

i. 

V. 8. 

V. 8. 

2732 

cr./lg. 


137-8 

d. 

i. ; 8. bz. 

8. h. 

V. 8. 

2733 

yel. mn. 


66-7 


V. 8. h. bz. 

8. h. 


2734 

col. nd./al. 


249-50 

subl. 

8. bz. 

sl. 8. 

8 . 

2735 

nd./chl. Ig. 


70 


3 

8. ; 8. bz. 

8. ; 8. chl. 

2736 

col. cr./aq. 

1.242|^® 

51 

- 2 H 20, 100 

3250 

425® ecu 

1002 s® 

2737 

col. pr./al. 

1.57274«* 

73 

« 405759mm 

i.;8. act. 

sl. 8. 

sl. 8. 

2738 

nd./Me al. 


164 

230-51 2mm 

I.;7»® bz. 

425 ® act. 

2Z3® 

2739 

nd./aq. al. 


154-5 


V. si. 8. 

8. 


2740 

nd./al. 


96 


V. Sl. 8. 

8. h. ; 8. 

si. 8.; 8. 




Ig.; 8. bz. 

act. 

chl. 


♦ Heated rapidly; decomposed when heated slowly. Diphenyl-oxide 2719 

Diphenyi-glycoiic acid 699 Diphenyi-ketoxime 728 Diphenyl-phenoxy ethane 2853 

Diphenyl-imidazolone 2722 Diphenyl mercory 4047 Diphenyl-phenyiene 2703-6 

Diphenyl-ketone 724 Diphanyl-methylenediamlne 4431 Diphenyl-phthaJide 5292 















580 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeO. 

Ref. 

Formula 

Weight 

274< 

Diphenyl quino- 

fuchsone 

(C,H5)iC:C,H4:0 

Vn-520 

258.30 


methane 





2742 

selenium 

selenium diphenyl 

(C6H5)2Se 

.VI-345 

233.16 

2743 

selenium dichloride, 


(CsHshSeCIi 

VI-346 

304.07 

2744 

8emicarbazide(1,1 ) 


(C6H5)2NNHC0NH2 

XV-304 

227.26 

2745 

semicarbazide(1,4) 


(C,HsNH)2(-NHCO) 

XV-288 

227.26 

2746 

8emicarbazide(2,4) 


C6H5N(NH2)C0* 

XV-277 

227.26 




NHCeHs 



2747 

8emicarbazida(444) 


(C6H5)2NC0NHNH2 

*Xn-267 

227.26 

2748 

8uccinate 

phenyl succinate 

(CH2.C02C6H5)2 

VI-155 

270.27 

2740 

suirrde 

phenyl sulfide 

(C6H5)2S 

VI-299 

186.26 

2756 

aulfone 

sulfobenzide 

(C6H5)2S02 

VI-300 

218.26 

2751 

4-8uifonic acid 

Na salt 

CeHs-CeHvSOsNa 

XI-192 

256.25 

2752 

sulfoxide 


(C6H5)2S0 

VI-300 

202.23 

2753 

thiocarbazone 

dithizone 

C«H5N:NCSNH* 

XVI-26 

256.32 




NHC^cHs 



2754 

thiocarbo- 

diPh-thiocarbazide 

(CeH5NH*NH)2CS 

XV-299 

258.33 


hydrazide (1,6) 





2755 

iao-thiocyanate 

p-xenyl mustard oil 

CizHgNrCS 

Xn-1319 

211.27 

2756 

tolyl methane (m) 

3-methyl tritane 

CH3-C6H4CH(C6H5)2 

V-710 

258.34 

2757 

tclyl methane (p) 

4-methyl tritane 

CH,C«H«CH{C,H5)2 

V-710 

258.34 

2758 

tri ketone 


(C«H5C0)2C0 

(C6HrNH)2CO 

Vn-871 

238.23 

2750 

urea (arm) 

carbanilide 

XII-352 

212.24 

2760 

urea (unw) 
urethane 


(C6H5)2NC0NH2 

(C5eH5)2NC02C2Hs 

XlI-429 

212.24 

2761 

7V-diPh-ethyl 

XII-427 

241.28 



carbamate 




2762 

o-xenyi phosphate 

phosphen 5 

C6H5(36H40P0: 


402.37 




(0C6H5)2 



2763 

Diphenylene oxide 

dibenzofurane 

(C6H4)20 

XVII-70 

168.18 

2764 

DIploryf-amlne 

hexaNOj-diPh- 

[(N02)3C6H2]2NH 

XII-766 

439.22 


(2, 4,6, 2', 4', 6') 

amine 




2765 

sulfide 

(2,4,6,2',4',6') 

[(N02)3C6H2]2S 

VI-344 

456.26 

2766 

Diplperbnalace- 

dipiperonylidene- 

(CHzOz^CeHyCH: 

XIX-446 

322.30 


tone 

acetone 

CHhCO 



2767 

Di-iso-propanol- 


(C3HeOH)2NH 

e»IV-737 

133.19 


■mlne 





2768 

Dlproperpyl 

hexadiyne-1,5 

(CH-CCHzOz 

1-266 

78.11 

2760 

Di-iao-propenyl 

2,3-dimethyt-buta- 

ICH2:C(CH3)]2 

1-256 

82.14 



diene-1,3 




2770 

Dipropyl acetic acid 


(C3H7)2CHC02H 

11-360 

144.21 


(n) 





2771 

2772 

2773 

adipate (n) 
amine (n) 
amine (iw>) 
aminobenzaide- 

r»-propyl adipate 

1(CH2)2C02C3H7]2 

(C2H5CH2)2NH 

(C3H7)2NH 

(C3H7)2NC6H4CH0 

♦♦n-674 

IV-138 

IV-164 

230.30 

101.19 

101.19 

' 

2774 

2775 

2776 

(n)(p) 

205.29 

177.28 

212.24 

hyde 

aniline (n)(JV) 
barbituric acid 

C6H5N(C,H7)2 

CONH-CONH- 

XII-167 

XXIV-492 

proponai 


(5,5) 


1- 

COC;(CHrCzH ,)2 



2777 

benzene (lao)(o) 
benzene (iao)(m) 


I(CHl)icH]2C.H« 

[(CHs)2CH]2C,H« 

V-447 

162.26 

162.26 

2778 

alkazene 12 

V-447 


Diphenyl selenide 2742 
Diphenyl-thioctrbvide 2754 
Diphenyl-thiourea 5802 
Diphenylene oarbinni 3247 


Diphenylene dieulfide 5877 
Diphenyiene-imine 1231 
DiphenyJfne ketone 324B 
Diphenylene ketone oxide 6451 



ORGANIC COMPCHJNDS 


5S1 


No. 

CrystaUine 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

2741 

brn.yel. 


168-9 


nd. 



2742 

oil 

1.33&3^® 

2.5 

2743 

pa. yel. pr. 


182-5 

2744 

nd./al. 


195 

2745 

nd./al. 


179-80 

2746 

col. If./al. 


166. 

2747 

pr./al. 


156-6 

2748 

If./al. 


122-3 

2749 

col. Iq. 

1.119H® 

<-40 

2750 

nd./aq. 

1.248^® 

128-9 

2761 

col. cr. 



2752 

pr./lg. 


70.5 

2753 

b.-bl. cr. 



2754 

pr./al. 


150± 

2755 

nd./et. 


58 

2766 

pr./al. 

1 . 0716® 

60.5-1.5 

2757 

pr./Me al. 


72 

2768 

yel. nd./lg. 


69-70 

2759 

rhb. 

1.239 

241-2 

2760 

rhb. 

1.276 

189 

2761 

pr./lg. 


72 

2762 

col. Iq. 

1.20SiP^® 

<0 

2763 

If./al. 


86-7 

2764 

yel. pr./ 


244-6 d. 


ac. 



2765 

yel. If./ac. 


226-30 

2766 

yel. nd./ 


185 


bz. 



2767 


0.989J^® 

42 

2768 

Iq. 

0.805*^® 


2769 

Iq. 

0.727^^’’ 

-76 

2770 

col. Iq. 

0.9224® 


2771 

col. Iq. 

0.979^® 

-20.3 

2772 

col. Iq. 

0.739^® 

-39.6 

2773 

col. Iq. 

0.72222® 

-61 

2774 

it. yel. Iq. 



2775 

yel. oil 

0.91020.4O 


2776 

cr. 


145 


2777 col. Iq. 

0* 


2778 col. Iq. 

0.860ff® 

-101 


Boiling 

Solubility in 100 Parts 

Point ®C. 

Water 

Alcohol 

Ether 



V. 8. act. 

8l. 8. h. 

301-2 






8 . 

8 . bz. 


V. si. 8. h. 

8 . ; 8 . bz. 

I. 


V. 8. ac. 

8 .; 8 . bz. 

8 .; 8 . chi. 


8. h. ; 8 . bz. 

8 .; 8 . «ht. 

V. 8 i. 8. 

330 

I.; 8 . bz. 

8. CSg 

8. 

296-7 

I.; 00 bz. 

8 . h. * 

® ; « CS 2 

379 

8 l. 8 . h. 

8 . h. 

8. bz. 


1 . 525 ® 

0.03a«* 

0.03*5® 



CCfci 


340 8 l. d. 

at. 8. pet. 

8 . t' 

8. ; 8 . bz. 


I.; s. aik. 

V. 8i.d.:8. 

V. 8 l. 8 .; 



H2fi04 

sl. 8 . chi. 


V. si. 8. bz. 

V. 8l. 6. 

V. 8 i. 8 . ac. 




V. 8. 

353-4774inm 

V. s. bz. 

8 l. 8 . ’ 

V. 8. 

>360 

si. 8. pet. 

V. 8 . h. 

V. 8 . bz. 

28917Smin 

i. 

8 l. 8. 

8. 

260-2 

V. si. 8. 

8 l. 8 . h. 

8. 


V. Sl. 8 . 

8 . 

8 .; 8 . chi. 

>360 

8 .; 8 . pet. 

V. 8 . ; 8 . bz. 

V. 8. 

250-85*^ 

00 bz. 

V. 8. 

« ecu 

287-8 

8 . bz. 

8 . h. 

V. 8. 


8. 93% 

V. 8 l. 8 . 

I. 


HNO 3 

act. 


expl. 290 


V. sl. 8 . 

V. 8 l. 8 . 


i. Ig. 

8 l. 8 . 

8 . chl.; 




8 . act. 

248.7 




85.4 




68.5 




221-2 

V. 8l. 8. 



1 43-516>»n 




110-1 




83 . 5743111 m 




204-620B>m 




245.4 

1. 

8. 

8. 


V. 8 i. 8. 

V. 8. 

V. 8. 


c.; 




1.4100® 



210760mm 

I. 



20276enm 

I. 




* Decomposes to form 1,4->der}vstlve 
Dlphenyllne 1711 
Diphosgene 61 59 
Diphthtlimfdo-ethsne 3205 


Dipicollnic acid 5500 
Diplosal 5585 
Dipropasin 2779 
Dipropenvl 3573 



PHYSICAL CONSTANTS OF 


fia2 


No. 

Name 

Synonym 

Formula 

BeO. 

Ref. 

Formula 

Weight 

2779 

DIproiiyl 






car bani lid-4,4'- 

dipropasin 

CO(NHC6H4COr 

XIV-434 

384.42 


dicarboxyiate (n, 


CH2C2H5)2 



2780 

carbonate (n) 

n-propyl carbonate 

(CiHsCHaOzCO 

m-6 

146.18 

2781 

a,a'-dibromo- 


(CHBrC02C3H7)2 


360.06 


succinate (r») 





2782 

disulfide (n) 


(C2H5CH2S)2 

1-360 

160.29 

2783 

ether (w) 

n-propyl ether 

(C 2 H 5 CH 2)20 

1-354 

102.17 

2784 

ether (iao) 

iao-propyi ether 

|(CH,) 2 CH ]20 

1-362 

102.17 

2785 

ether (n-iao) 
ketone (n) 


C2H5CH20CH(CH3)j 

(C2H5CH2)2C0 

1-362 

102.17 

2786 

heptanone-4 

1-699 

114.18 

2787 

ketone (iao) 

2,4-diM e-pen- 

[(CH,) 2 CHl 2 CO 

1-703 

114.18 



tanone-3 




2788 

maieate (n) 

propyl maieate 

(CH.C02C3H7)2 

11-752 

200.23 

2789 

malonate (n) 
nitrosamine (n) 


CH2(C02C3 H7)2 

(C3H7)2N-N0 

11-581 

188.22 

2790 

nitroso-di Pr-amine 

IV-146 

130.19 

2791 

nitrosamine (iao) 
oxalate (n) 


[(CH3)2CH]2NN0 

(C02CH2C2H5)2 

IV-156 

130.19 

2792 

propyl oxalate 

11-539 

174.19 

2793 

oxalate (iao) 


(C02C3H7)2 

n-539 

174.19 

2794 

phthalate (n) 

propyl phthalate 

(CsH4(C02C3H7)2 

♦*IX-586 

250.28 

2795 

phthalate (iao) 
succinate (ra) 


C6H4(C02C3H7)2 

(CH2C02CH2C2H5)2 

IX-798 

250.28 

2796 

propyl succinate 

11-611 

202.24 

2797 

succinate (iao) 


(CH2C02C3H7)2 

n-611 

202.24 

2798 

eulfate (n.) 

n-propyl sulfate 

(C2H5‘CH20)2S02 

1-354 

182.23 

2799 

sulfide (n) 

n-propyl sulfide 

(C2H5CH2)2S 

1-359 

118.23 

2800 

sulfide (iao) 


[(CH3)2CHl2S 

1-367 

118.23 

2801 

sulfite (n) 


(C2H5CH20)2S0 

1-354 

166.23 

2802 

sulfone (n) 


(C2H5CH2)2S02 

1-359 

150.23 

2803 

sulfone (iao) 


[(CH3)2CH]2S02 

1-367 

150.23 

2804 

tartrate (n)(d) 

propyl tartrate 

(CH0H.C02C3H7)2 

in-516 

234.24 

2805 

tartrate (iao)(cf) 


(CH0HC02C3H7)2 

III-517 

234,24 

2806 

urea (n)(aym) 


(C2H5CH2*NH)2C0 

IV-142 

144.21 

2807 

urea (n)(una) 


(C3H7)2NC0NH2 

IV-143 

144.21 

2808 

DIpropylene glycol 


(CH3CH0HCH2)20 

**1-537 

134.17 

2809 

*'DI|iyrldiiie"(7) 

nicotyrine 

C 10 H 10 N 2 

XXIII-185 

158.20 

2810 

Dlpyrldyl (2,2') 

(a, Of') 

(C5H4N)2 

XXIII- 199 

156.18 

2811 

DipyrMyl (4,4') 


(C5H4N)2 

XXIII-200 

156.18 

2812 

Dipyridyl (2,3') 


CioHeNa 

XXIII-200 

156.18 

2813 

Dlpyrldyl (3,3') 


CioHgNz 

XXIII-200 

156.18 

2814 

Dlqulnoyl (2,3') 


(C9H6N)2 

XXIII-293 

256.29 

2815 

Diqulnoyl (3,7') (^) 


(C9H6N)2 

XXIII-295 

256.29 

2816 

Diquinoyl ( 6 , 6 ') ( 7 ) 


(C9H6N)2 

XXIII-295 

256.29 

2817 

Diresorclnol (5,5') 


fC6H3(0H)a]2-2H20 

VI-1164 

264 23 

2818 

DIthlo-acetic acid 


CH 3 CSSH 

11-233 

92.17 

2819 

carbamic acid 


NHz'CSSH 

III-216 

93.16 

2820 

hydroquinone (p) 


HSC 6 H 4 SH 

VI-867 

142.23 

2821 

2822 

2823 

oxamide 
resorcinol (m) 
salicylic acid 

rubeanic acid 

(•C:SNH 2)2 

HSC(iH4SH 

HO.C 6 H 4 -CSSH 

11-565 

VI-834 

X-134 

120,19 

142.23 

170.24 

( 1 , 2 ) 

2824 

DKolualaeetone 

dixyiidene acetone 

(CH 3 C 6 H 4 CH: 

Vn-508 

262.33 


(p) 


CH) 2 C 0 



2825 

DItolyl (2,2') 


(CH3C6H4)2 

V-608 

182.25 

2826 

PItolyl (2,3') 


(CH3C6H4*)2 

V-609 

182.25 


Dipropyl carbinol (n) 3543 
Dipropyl carbinol (iao) 3531 
Dipropyl mercury 4046 
Dipropyl zinc 6506-6 


Di-Mo-propylidene acetone 5268 
Dtsalfcylic acid 5585 
Disaiicylide 3747 
Diaper min 2226 



ORGANIC COMPOUNDS 


533 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

2779 

wh. pd. 


171-2 

2780 

col. Iq. 

0.968“® 


2781 

It. yel, Iq. 



2782 

col. Iq. 

0.81417® . 

-102± 

2783 

col. Iq. 

0.752^** 

-122 

2784 

col. Iq. 

0.725^^^® 

-60 

2785 

col. Iq. 

0.747^*>® 


2786 

col. Iq. 

0 816^ 

-32.5 

2787 

col. Iq. 

0. 806^:^® 


2788 

col. Iq. 

1 030^-1 A® 


2789 

col Iq. 

1.009^^® 


2790 

yel. oil 

0 916^/-® 


2791 

cr./et. 
col. Iq. 


46 

2792 

1.0388® 

-61.7 

2793 

col. Iq. 



2794 

col. Iq. 



2795 

col. Iq. 



2796 

col. Iq. 

1.001^/-® 

-10.4 

2797 

col. Iq. 

1.0198^ 


2798 

oil 

1.106^° 

d. 140-70 

2799 

Iq. 

0 839^/® 


2800 

Iq. 



2801 

col. Iq. 

1.030^^® 


2802 

scales 

1 028®!^® 

29-30 

2803 

cr. 


36 

2804 

Iq. 

1 . 139-/® 


2805 

col. Iq. 

1.13020® 


2806 

nd./aq. 


105 

2807 

nd./pet. 


76 

2808 

col. Iq. 

1 025|8® 


2809 

Iq. 

1.1241*3® 


2810 

pr./pet. 


69.5 

2811 

pl. 


111-2 

2812 

Iq. 



2813 

hyg. nd. 

1.16420® 

68 

2814 

yel. nd. 


175 5-6 0 

2815 

pl./al. 


192 5 

2816 

mn./al. 


178 

2817 

pl. or nd. 


310 (anh.) 

2818 

red-yel. oil 

1 2420® 


2819 

col. nd. 



2820 

If./aq. al. 


98 

2821 

or. red cr. 


d. 190-200 

2822 

cr. 


27 

2823 

yel. nd./ 


48-50 


pet. 



2824 

yel. nd./al. 


175 

2825 

cr./al. 

0.95510® 

17.8 

2826 

Iq. 

0.99822® 



Dlstyryl ketone 1775 
Disulfo acid-C 4534 
Disulfo acid-S 4533 


Boiling Solubility in 100 Parts 


Point 

Water 

Alcohol 

Ether 

168.2 

147-507m® 




193-5 

90.1 

si. 8. 



68.5-9.0 

0.2 



82-3 

0 . 520 ® 



143.5 

0.43 



123.7 

V. si. 8. 


> ; s. bz. 

1 1 4_76iiun 

228 3 ^ 




205.9 

V. sl. s. 



194.5 

V. sl. 8. 


8.; s. bz. 

213.5 

d. h. 



190 ± 

1 29-321 

160-1®““ 

250.8 

247 1 

'1 2020inni 

i. 


V. 8. pet. 

1 42-3772““ 
120 5763nmi 

194 



8. 


303 

275 

255 

231.8 

280-1 

272.5 

sl. s. c. 

V. 8. 

a> 

V. sl. s. h. 
0.5 

s.; s. bz. 

s.; s. chi. 

304.8 

s. h. 

v.'s. 


296 

295.5-6.5 

V. sl. 8. 

GO 


sl. s. 

>400 sl. d. 

i. h. 

8. h. 


subl. 

i. 

s. h. 



V. sl. s. h. 

sl. 8. 

; 8. bz. 

- 2 H 20 , 100 

s. h. 

sl. s. 

. ac. 

37l5iun) 

i. c. 

V. s. 

'. s.; s. bz. 

subl. 

V. s. d. 

s. bz. 

V. sl. s. c. 

V. 8.; d. h. 

8.; s. Ig. 
s.; 8. alk. 


243 

sl. 8. 


8.; 8. bz. 


258738inm 

V. 8. 

V. 8. 

273-4 

V. 8. 

V. 8. 


Ditane’'2731 
Dithizone 2753 
Dithymol-diiodide 5940 



8S4 


PHYSICAL CONSTANTS OF 


No. 


Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2827 

Ditolyl (3,30 


(CHyCeH4‘h 

V.609 

182.25 

2828 

Ditolyl (4,40 


(CHyCeHyh 

V-610 

182.25 

2829 

Ditolyl (2,40 


(CH3C6H4-)2 

V-609 

182.25 

2830 

amine (2,20 


(CHjC6H4),NH 

Xn-787 

197.27 

2831 

amine (3,30 


(CH3'C6H4)2NH 

XII-858 

197 27 

2832 

amine (4,40 


(CHyC6H4)zNH 

XII-907 

197.27 

2833 

carbonate (o) 

dicresyl carbonate 

(CH3C6H4-0)2C0 

VI-356 

242.26 

2834 

carbonate (m) 


(CH3C6H40)2C0 

VI-379 

242.26 

2835 

carbonate (p) 


(CH3C6H4-0)2C0 

VI-398 

242.26 

2836 

disulfide (p) 


(CH3(56H4*S)2 

VI-425 

246.37 

2837 

guanidine (o) 


(C7H7NH)2C:NH 

XII-803 

239.31 

2838 

ketone (p) 

di Me-benzophenonel 

(CH3C6H4)2C0 

VII-451 

210.26 

2839 

m-phenylene- 


(CH3C6H4NH)2C6H4 

XIII-42 

288.38 


diamine (p) 





2840 

p-phenylene- 


(CH3(36H4NH)2C6H4 

XIII-81 

288.38 


diamine (p) 





2841 

phthalate (o) 

o-creayl phthalate 

C6H4(C02C7H7)2 


346.36 

2842 

sulfide (p) 

dlMe-diPh sulfide 

(CH3C6H4)2S 

VI-419 

214.31 

2843 

sulfone (p) 


(CH3C6H4)2S02 

VI-419 

246 31 

2844 

thiourea (o)(«ym) 


(CH3C6H4NH)2CS 

XII-807 

256.35 

2845 

thiourea (m)(sym, 


(CH3C6H4NH)2CS 

XII-864 

256.35 

2846] 

thiourea (p)(sym) 


(CH3C6H4NH)2CS 

XII-948 

256.35 

2847 

urea (o)(aym) 


(CH3-C6H4-NH)2C0 

XII-801 

240.29 

2848 

urea (m)(sym) 


(CH3C6H4NH)2C0 

XII-863 

240.29 

2849 

urea (p)(aym) 


{CHyCsHyHHhCO 

XII-941 

240.29 

2850 

DIundecyl ketone 

laurone 

(Cm H23)2C0 

1-719 

338.60 

2851 

DIureo 

p-urazine 

C0:(NHNH)2:C0 

XX VI-204 

116.08 

2852 

Divinyleulfido 
DIxenoxy ethane 


(CH2:CH)2S 

(C6H5C6H40.CH2)2 

1-434 

86.15 

366.44 

2853 

diPh-phenoxy 


(o) 

ethane 




2854 

DJenkollc add 

cysteine thloform- 

IH02CCH(NH2)- 


254.32 


(!)(-) 

acetal 

CH2S]2CH2 



2855 

Docoeane (n) 
Dodooane (n) 


CH3(CH2)2oCH3 

CH3(CH2),oCH3 

1-174 

310.59 

2856 

dihexyl 

1-171 

170.33 

2857 

Dodooano 

2,4,5,7-tetra- 

C 12 H 26 

1-171 

170.33 



methyl-octane 




2858 

Dodocyl acetate (n) 


CH 3 C 02 C 12 H 25 

11-136 

228.36 

2859 

alcohol (n) 

dodecanol-1 

CH3(CH2)ioCH20H 

1-428 

186.33 

2860 

bromide (n) 

lauryl bromide 

CH 3 (CH 2 )ioCH 2 Br 

••1-133 

249.24 

2861 

chloride (n) 

lauryl chloride 

CH3(CH2)ioCH2CI 

•*1-133 

204.78 

2862 

cyanide (n) 

Dodocylono (a) 


CH3(CH2)ioCH2CN 

CH3(CH2)9CH:CH2 

11-364 

1-225 

195.34 

168.31 

2863 

dodecene-1 

2864 

Dodoeyno-2 


ch3(ch2)8c:cch3 

1-261 

166.30 

2865 

Doryl 

carbamylcholine 

NH2C02CH2CHr 


182.65 



chloride 

N(CH3)3CI 



2866 

DotriacontaiM (n) 

dicetyl 

CH3(CH2)3oCHj 

1-177 

450.85 

2867 



C32H5202 


468.74 

2868 

<n) 


CH3(CH2)iaCH3 

1-174 

282.54 

2869 

Elooeyl alcohol 

eicosanol-1 

CH3(CH2)i8CH20H 

1-431 

298.54 

2870 

Daldicocid 


C,7H33C02H 

11-469 

282.45 

2871 

Daoftoarlc add 


CltH3202 

n-497 

280.44 

DitolyU 

•hydraxine 3692-4 Docosanoio acid 623 

Dndecanal 3952 

Double 

green 3594 
5112 

Ditolyl mercui^ 4048-50 Dooosenoic «cid 2892 

Divinyt ether ^36 Docoeenol 2893 

Dodecanoic acid 3950 Dulcin 

Dodecanol 2859 

Dulcite (jao) 5558 

Oixylylidene acetone 2824 Oocosinoic acid 624 

Dodecene 2863 

Dulcitol 3608 

D. M. oas 2712 Dodecahydro-diphenyl 2083 Dopa 2361 

Duotol 3484 
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No 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Purls 


Color 

Gravity 

Point ®C. 

Point ®G. 

Water 

Alcohol 

Ether 

2827 

oil 

0.999^® 

5-7 

28771 3>nm 

i.; s. bz. 

8. 


2828 

mn./ot. 


121-2 

295 

i.; 8. bz. 

V. sl. 8. C. 


2829 

Iq. 



273-6 

i.; s. bz. 

8. 


2830 

Iq. 



3l2727.5iiun 

V. si. 8. 



2831 

Iq. 


<-12 

320-4 

V. si. 8. 



2832 

nd. 


79 

330.5 

V. 8l. S. 



2833 

nd./al. 


60 





2834 

col. cr. 


47-9 



8. h. 


2835 

nd./al. 


111-3 


V. si. 8. 

sl. S. 0. 


2836 

nd./al. 


46 

210-520»ain 


8. 

V. s. 

2837 

cr./aq. al. 


178-9 


V. si. 8. 

s. h. ^ 

8. 

2838 

rhb./al. 


95 

33372S11I 

i. ; 8. CS 2 

V. 8. aba. 

V. 8. 

2839 

nd./ai. 


138-9 

d. 

sl. s. bz.; 

sl. 8. 0. 

sl. 8. 






si. s. ac. 



2840 

If. 


182 


sl. s. bz.; 

V. sl. am c. 

V. sl. 8. 






sl. s. ac. 


pet. 

2841 

col. cr. 


110-2 


i. 

s. h. , 

i. 

2842 

nd./al. 


56-7 

>300 

i.; s. bz. 

V. 8. h* 

V. 8. 

2843 

pr./bz. 


158-9 

405714m 

8. CS 2 

8 . h. 

s. chi. 

2844 

nd./al. 


158 

216-8 

i. 

V. s. h* 

i. 

2845 

nd. 


122 


V. sl. 8. h. 

s. 

8. bz. 

2846 

rhb. 


178 



V. sl. 8. h. 

i. 

2847 

nd./ac. 


255-6 



sl. s. h. 

8. h. ac. 

2848 

nd./al. 


223-5 



s. h. 


2849 

cr./al. 


266-8 


i. 

sl. s. c* 

sl. 8. 

2850 

pi- 

0.809-":^® 

69-70 



1 . c. 


2851 

rn n./aq. 


267-70 


sl. s. c. 

sl. 8 . 

8l. s. h. ac. 

2852 

oil 

0 917^3/^® 


85-6 

V. sl. s. 

00 

00 

2853 

col. cr. 


101-2 


0.0225® 

19 «® act. 

6525® bz. 

2854 

nd. 


300-50 





2855 

cr. 

0.778^® 

44.5 

224. 515nun 


4 h. 

V. 8. 

2866 

Iq. 

0.751-2':^® 

-9.6 

214.5 


V. s. 

V. 8. 

2857 

oily Iq. 



208-10 




2858 

col. Iq. 



151.2’5nun 




2859 

If. 

0.831V° 

24 

255-9 




2860 

col. Iq. 


ca — 10 

175-8045mm 

i. 



2861 

col. Iq. 



128-30”““ 



8. 

2362 

col. Iq. 


8-9 

275 


V. 8. 

V. 8. 

2863 

col. iq. 

0.762^® 

-31.5 

9015nim 

i. 

V. s. 

V. 8. 

2864 

Iq. 

0.792^® 

-9 

10515““ 




2865 

col. cr. 


203-4 d. 


100 



2866 

cr./chl. 

0.78070.1® 

70-1 

31015mm 

8 . h. ac. 

V. sl. 8 . C. 

8 . h. 

2867 

If. 


170 


V. 8 . chi. 

0.0715®, 

sl. 8 . 







80% al. 


2868 

cr. 

0.778^2^® 

36.5 

20515mm 

i. 



2869 

col. wax 


65-6 

2205i“’‘> 

8. h. pet. 

V. 8. C. 

8. h. bz. 

2870 

If./al. 

0.851 

51-2 

2881(>i>°“> 

i. 

V. 8. 

V. 8. 

2871 

aif./al. 


a48-9 

2351*»*“±, 

av. 8. et. 

$ s. h. ac. 



^nd./al. 


fi72 

si. d. 

fiv. s. 




CSz 


Duratol 784 
Durene 5828>9 
Duridine 5819-20 
Duroquinone 5831 


Durylic acid 6256, 6259-61 
Dutch liquid 1994 
Ebert and Merz a. acid 4464 
Ebert and Merz 0 acid 4463 


Ecgonine. cf. aikd. 
Echtrot-D 3732 
Eclipse red 733 
Ehrlich's reagent 2436 


Eioosanoio acid 674 
Eicosanol 2869 
Eikonogen 341 
Elbon 1509 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2872 

Ellagicacid 

dilactone 

Ci4H,04(0H)4-2H20 

XIX-261 

338.22 

2873 

VMlMilin 

embolic acid 

Ci8H2602(0H)2 


308.40 



2874 

Emodin 

4,5,7-triOH-2-Me- 

CisHjOzCOH), 

VIII-520 

270.23 



anthraquinone 




2875 

Eosina 

tetr aBr-f 1 uorescei n 

C2oH805Br4 

XIX-228 

647.93 

2876 

salt 

soluble eosine 

C 20 H605Br4Na2 

XIX-230 

691.91 

2877 

Ephsdrins (1) f 


CeHs-CHOHCH. 

XIII-636 

165.23 




(CH3)NHCH3 



2878 

paeudo- 

d-isoephedrine 

CeHs CHOH CH- 

XIII-637 

165.23 


Ephedrine (d) 


(CH3)NHCH3 



2879 

Epichlorohydrin 

chloropropylene 

O CH 2 CH CH 2 CI 

XVII -6 

92.53 


(a) 

oxide 

1 1 



2880 

Epicyanohydrin 

cyanopropylene 

0 CH 2 CH CH 2 CN 

XVIII-261 

83.09 



oxide 

1 



2881 

Epiiodohydrin (a) 

iodopropylene 

OCH 2 CHCH 2 I 

XVII -10 

183.99 



oxide 

1 1 



2882 

Epinine 

3,4-diOH-Ph- 

(HO)2C6H3CH2‘ 

•XIII-326 

167.20 



EtMe-amine 

CH 2 NHCH 3 



2883 

Equilenin (dl) 

(synthetic) 

C 18 H 1802 


266.32 

2884 

Equilenin (d) 

(from mares) 

C 18 H 1802 


266.32 

2885 

benzoate 


C 18 H 17002 CC 6 H 5 


370 43 

2886 

Equilenin (1) 

(synthetic) 

C 18 H 1802 


266 32 

2887 

iao-Equilenin (df) 


CibHibOz 


266 32 

2888 

Mo-Equiienin (d) 

14-epi-equiienin 

Ci8Hi802 


266 32 

2889 

Ergoeterol 

ergostenn 

C 28 H 440 


396 63 

2890 

Ergothioneine (d) 

thiohistidine betaine 

C9Hi502N3S-2H20 

XXV-521 

265 33 

2891 

Eriodictyol § 

5,7,3',4MetraOH- 

(H0)2C7H202- 

VIII-543 

244.19 



fiavanone 

C 6 H 3 ( 0 H) 



2892 

Erucic acid 

docosenoic acid 

CH 3 (CH 2 ) 7 CH:CH- 

11-472 

338.56 




(CH2)iiC02H 



2893 

Erucyl alcohol 

docosene-9-ol-22 

C 22 H 440 

1-453 

324.57 

2894 

Erythritol (dl) 

butantetroUl ,2,3,4 

(CH0HCH20H)2 

1-525 

122.12 

2895 

tetranitrate 

nitro-erythrite 

C4H6(0N02)4 

1-527 

302.12 

2896 

Erythrosin 

tetraiodo-fluoresceini 

C 20 H 8 O 5 I 4 

XIX-231 

835.94 

2897 

salt 


C 20 H 6 O 5 I 4 Naz 

C9H604 H20 


879 . 92 

2898 

Esculetin 

6,7-d i O H-coumar i n 

XVIII-98 

196 15 

2899 

Esculin 


CisHisOg-l 2 H 2 O 


367.30 

2900 

Estradiol ( 0 ) 

dihydroestrone 

CH3-C,7H,9(0H)2 


272.37 

2901 

Estragole 

p-methoxy-ailyl- 

CHziCHCHzCeHv 

VI-571 

148.20 



phenoi 

OCH 3 



2902 

Estriol 

estrone hydrate 

C 18 H 2403 


288 37 

2903 

Estrone 

ketohydroxy-estrin 

CH3C,7Hi80(OK) 


270.36 

2904 

Ethane 


CH 3 CH 3 

1-80 

30.07 

2905 

suifinic acid 

ethyl suifinic acid 

C 2 H 5 SOOH 

IV -1 

94.13 

2906 

sulfonic acid 

ethyl sulfonic acid 

C 2 H 5 S 020 H 

IV-5 

110.13 

2907 

Ethanolamlne 

amino-ethyl alcohol 

NHrCHz-CHzOH 

IV-274 

61 .08 


L See also Alkaloid Table. 

Bsilstein shows structure as a chalcone. 
ion 4117 

Embeilo sold 2873 
Embutal 458? 


Emerald green base 5762 
Emetine, cf. aikd. 
Empirin 115 
Enanthaldehyde 3521 
Enanthaldoxime 3522 


Enanthic acid 3520 
Endoiodin 3591 
Ephedrine (iso) 2878 
Epiailochotesterol 1481 
Epicarin 3790 
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No. 

Crystallme « .« 

Form and 

Color Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

2872 

yel.pd. 1.6671B® 


- 2 H 2 O > 

V. si. 8 . h. 

8 l. 8 . 





120 




2873 

or. If. 

143 

subl. 

i.;s. alk. 

8 . 

8 l. 8 . pet. 

2874 

rod nd./ac. 

255-7 


I.; 8 . alk. 

8 .; 8 . bz.; 

8 .; 8 . ac. 






8 . chi. 


2875 

col. cr./ac. 



I. 

8 . 

8 l. 8 . h. ac. 

2876 

red brn. pd. 
cr./ot. 



8 . 

8 . 


2877 

40 

255 

5 

500 

8 .; 8 . chi. 

2878 

rhb. pi. 

117 


8 l. 8 . C. 


8 . 

2879 

Iq. 

-57.2 

“1 17756111m 

<5 


00 

2880 

pr. 

162 


s. h. 


d. a. 

'2881 

Iq. 2. 031 30 



i. 



2882 

col. cr./al. 

188-9 


81 . 8 . 

8 l. a. bk 


2883 

if. /act. al. 

288 (278) 


v. si. 8 . 



2884 

nd./aq. al. 

251 (vac.) 


V. si. 8 . 



2885 

cr. 

223 (vac.) 





2886 

col. cr. 

251 (vac.) 


V. sl. S. 


8 . 

2887 

col. cr. 

223 (206) 


V. sl. s. 

8 . 

8 . 

2888 

col. cr. 

273 (258) 


V. sl. 8 . 

8 . 

8 . 

2889 

cr. 1 . 04 

160-3 


I.; s. chi. 

8 .; 8 . bz. 

8 . 

2890 

col. mn./ 

290 ±,d. 


11 . 6 “® 

V. 8 l. 8 . 

i.; i. chi. 


aq. 






2891 

col. pl./al. 

267 


sl. 8 . h. 

8 l. 8 . h. 

8 . alk. 

2892 

nd./al. 0.860\*-® 

33-4 

281 30inm 

i. 


V. 8 . 

2893 

cr. 

34 5 

241 

V. s. ac. 

V. 8. 

V. 8 . bz. 

2894 

tet.pr. 1.451^° 

121.5 

329-31 

60 

8 l. 8 . C. 

1. 

2895 

If./al. 

61 

expl. 

i. c. 

8 . ; 8 . glyc. 

8 . 

2896 

or. cr./ot. 



i.; i. bz. 

8 l. 8 .; i. chi. 

i. abs. 

2897 

brn. pd. 
nd. 




8 . 


2898 

>270 d. 


8 . h. 

8. 

V. 8 l. 8 . 



(anh.) 





2899 

pr. 

160 d. 

-H 20 , 120 - 

0.15”® 

4 h.; 8 . ac. 

I. abs. 



(anh.) 

30 




2900 

nd./bz. act. 

223 (175) 

d. 

s. dioxam 


s. 

2901 

Iq. 


214.8764inm 




2902 

cr./al. 

283 (275) 


0.003 

8. 

8 l. 8 . 


EtOAc 






2903 

col. cr./al. 

269-61 * 


i.; 8 . alk. 

8 .; 8 . bz. 

8 .; 8 . chl. 

2904 

col. gas 0.546-w® 

-183.2 

- 88.6 

4.7“® cc.; 

150cc., 



1.049(A) 



1 . 8 »®cc. 

abs. 


2905 

syrup 



8 . alk. 



2906 

hyg. cr. i . 334250 

-17 




8 . alk. 

2907 

col. oil 1 . 022 “® 

10.6 

171757m 

> ; 8 i. 8 . 

> ; 8 .chl. 

1 


bz. 


♦ Two other forms, m. p. 264® and 256®. 
Epidibromohydrin^il 869-70 
Epidichlorohydrin 2060-1 
Epihydrin alcohol 3436 
EbineDhrine 157 


Equisetic acid 141 
Ergosterin 2889 
Ergotinine, cf. aikd. 
Ergotoxine, cf. aIkd. 
Ericin 4078 


Eriodictyol (homo) 3672 
Eriodictyonone 3672 
Erythrene 1019 
Esculetin methyl ether 6604 
Esculin, cf. glcdo. 



PHYSICAL CONSTANTS <» 



Eioulinlo ftoid^ of. otcde. 
eowrin^ of. utlcd. 

EorntMltf 6264 

EMenoo of IMttor olmoftdt 642 
Eioonoo of mirbono 4646 
Cotrono hydroto 2902 
Ethanol 0 


Ethanamide 14 
Ethandial 3478 
Ethandioic acid 5006-7 
Ethandiol 3444 
EthandHhioi 3209 
Ethanolo aold 36 
Ethanol 2946 


Ethanol io acid 3466 
Ethanotthlot 0904 
Ethanoyi, of. aeetyl. 
Ethanaelonot 3071 
Ethanthlol 3083 
Etheno 3192 
Ethenol 6429 














ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting ^ 
Point 

Boiling. 

Ptoint^. 

Scdubility in 100 Parts 

Water 

Alcohol 

Ether 

2908 

col. Iq. 

1.1370® 

9-10 

200-1 

i. 

8. 

«0 

2909 

Iq. 


12-4 

238 

i. 

8. 

8. HCI 

2910 

col. or./aq. 


189 (anh.) 



2 

8. 

i.;8. chi. 

0 

2911 

col. Iq. 

0.708^® 

0-116.3 

34.6 

7.520® 

00 

« chl. 




d-123 3 





2912 

col. Iq. 

1.102^® 


206-7 si. d. 

8. 

8. 

8. 

2913 

yel. Iq. 



1 60-27®» 




2914 

col. 


20-2(6) 

247-9 


00 > 

CD 

2915. 

oil 


21-3 i 

d. 300 ± 

V. sl. 8. 



2916 

nd./aq. 


135-7 

subl. 

V. si. 8. h. 

8. 

8. 

2917 

nd. 


196-8 


V. Sl. 8. h. 

#. 


2918 

col. fi. 


71-2 


i. 

8. h. 1 

8. 

2919 

yel. Iq. 



1 86-9^0mm 




2920 




1 64-6*“‘>» 




2921 

col. pi. 


51-3 


i. 

8. 

V. 8. 

2922 

col. cr. 


61-2 


8. 

8. 

8l.8. 

2923 

It. yel. Iq. 



55-651*““ 




2924 

col. Iq. 



98-1 00^““ 




2925 

col. Iq. 



204-6 




2926 

col. Iq. 



99-10110““ 




2927 

oil 


28 

216-7 

i 81.8. 

oo 

oo 

2928 

yel. Iq. 



246-7 

1 V. 8l. 8. 

8. 

8.; 8. bz. 

2929 

If./aq. 


66-7 

246-7 

V. 8. h. 

V. 8. 

V. 8 . 

2930 

Iq. 

1 .097f^® 

35± 

286 

4.6*0® 

8. 

8.; 8. chl. 

2931 

Iq. 

1.006^® 


227-8 

CO 

oo 


2932 

Iq. 

1 . 020f§® 

d. >280 

200^““ 

j 



2933 

oily Iq. 

0.942^.»® 

205 

» 

to 

I. aq. alk. 

2934 

rhb./aq. 

0.994^® 

53-4 

258 

i. 

8. 

V. 8. 

2935 

col. Iq. 

0.901^® 

-83.6 , 

77.2 

8.51*® 

CD 

00 

2936 

col. Iq. 

0.885^^® 


144-6 

i.e. 

CD ; o» ohi. 

oo act 

2937 

col. Iq. 

1.025^® 

-45 

1 gQTSSiDin 

1312®; 

00 ; 00 chi. 

00 

2938 

oil 

0.986^® 


198 

8l. 8. 

00 

00 

2939 

cr. 

1 .1253^® 

18 

213-6 




2940 

Iq. 

1 .099^70 


180 

V. 8l. 8. 



2941 

col. Iq. 

1.157t5® 


272 8l. d. 

1. 

8. 

s. 


Ethenyl-diphenylamidine 2696 
Ethenyl-ttiathyl other 2936 
Ethine 130 
Ethobrom 6104 
Ethooalne 4934 
Ethovan 3188 


Ethoxy-aoetanilide 23>5 
Ethoxy-benzoylamlne-qutrioline 508 
Ethoxy>ethyl acetate 1266 
Ethoxy-ethyl alcohol 1265 
Ethoxy-methoxybenzaldehyde 6419 


Ethoxy-phenylsuccinimide 5476 
Ethoxyl-amlne 2907 
Ethyl, of. also diethyl. 

Ethyl acetone 4355 
Ethyl-acetylene 1 1 56 













PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

2942 

Ethyl acrylate 

(polymerizes readilyl 

CHzrCHCOa-CzHs 

11-399 

100.11 

2943 

acrylic acid ($) 

butenoic acid 

CzHs-CHiCHCOzH 

11-426 

100.11 

2944 

adipate (mono) 

Et hydrogen adipate 

C2H502C-(CH2)4* 

* 11-277 

174.19 




COzH 



2945 

aianinate HCI (dl) 

alanine ethyl ester 

CH3CH(NH2)C02' 

IV-390 

153.61 



HCI 

CzHs-HCI 



2946 

alcohol 

ethanol ; alcohol 

CH 3 CH 2 OH 

1-292 

46.07 

2947 

atlophanate 


NH 2 CONHCO 2 C 2 H 5 

III-69 

132.12 

2948 

allylacetoacetate 


CH3COCH(C3Hs)- 

III-738 

170.20 




CO 2 C 2 H 5 



2949 

allyl ether 


CHzrCHCHrOCzHs 

1-438 

86.13 

2950 

2951 

amine 

amine hydro- 
bromide 

amino-ethane 

C 2 H 5 NH 2 

CjHjNHzHBr 

IV-87 

IV-91 

45.08 

126.01 



2952 

amine hydro- 
chloride 


CzHsNHz-HCi 

IV-91 

81.55 



2953 

aminobenzoate (o) 

ethyl anthranilate 

NH 2 C 6 H 4 CO 2 C 2 H 5 

XIV-319 

165.19 

2954 

2955 

aminobenzoate (m 
aminobenzoate (p) 


NH 2 C 6 H 4 CO 2 C 2 H 5 

N Hz* Cfi H4* CO 2 C 2 Hs 

XIV-389 

165.19 

anesthesine 

XIV-422 

165.19 

2956 

aminocrotonate 


CH 3 C(NH 2 ):CH* 

III-654 

129.16 


(fi) 


CO 2 C 2 H 5 



2957 

amino ethanol (fi) 


C 2 H 5 NHCH 2 CH 2 OH 

IV-282 

89.14 

2958 

amino phenol (o) 


C2H5NHC6H4-OH 

XIII-364 

137.18 

2959 

amino phenol (m) 


C2H5NHC6H4-OH 

XIII-408 

137.18 

2960 

amino phenol (p) 


CzHsNHCeHrOH 

XIII-443 

137.18 

2961 

amyl ether (oct.) 


CzHs’O’CsHti 

1-387 

116.20 

2962 

amyl ether (iso) 


CzHs-OCsHn 

1-401 

116.20 

2963 

r»-amyl ketone 

octanone-3 

CzHs-COCsHii 

1-706 

128.21 

2964 

tao-amyi ketone 


C 2 H 5 COC 5 H 11 

1-706 

128.21 

2965 

aniline t 

Et-Ph-amine 

CiHs-NHCzHs 

XII-159 

121.18 

2966 

aniline eulfonic 

N-ethyl-metanilic 

C 2 H 5 NH.C 6 H 4 SO 3 H 

XIV-690 

201.24 


acid (m) 

acid 




2967 

aniline sulfonate 

Nasalt 

CsHioOsNSNa^HzO 

XIV-690 

259.26 

2968 

anieate (p) 


CH 3 O.C 6 H 4 CO 2 C 2 H 5 

X-159 

180.20 

2969 

anthracene (9) 


(C6H4)2C2HC2H5 

V-678 

206.27 

2970 

arsine 


CzHs* As Hz 

IV-601 

105.99 

2971 

arsonic acid 


C2H5AsO(OH)2 

IV-614 

153.99 

2972 

benzamide (iV) 


CsHsCONHCzHs 

IX -202 

149.19 

2973 

benzene 

phenylethane 

CeHsCzHs 

V-351 

106.16 

2974 

benzene sulfonate 


CsHs-SOs-CzHs 

XI-30 

186.22 

2975 

benzoate 


CeHs-COrCzHs 

IX-110 

150.17 

2976 

benzoic acid (o) 


C2H5*C6H4C02H 

IX-526 

150.17 

2977 

benzoic acid (m) 


C 2 H 5 C 6 H 4 CO 2 H 

IX-528 

150.17 

2978 

benzoic acid (p) 


C 2 H 5 C 6 H 4 CO 2 H 

IX-529 

150.17 

2979 

o-benzoyl benzoate 


CsH5C0'C6H4C02‘ 

X-749 

254.27 




C 2 H 5 



2980 

benzoylformate 


CeHsCOCOzCzHs 

X-65r7 

178.18 

2981 

benzoyiene urea ( 1 ) 


C 10 H 10 O 2 N 2 


190.20 

2982 

benzoylene urea (3)| 


C 10 H 10 O 2 N 2 

XXIV-376 

190.20 

2983 

benzylacetoacetate 


CH3C0CH(C7H7)* 

X-710 

220.26 




C 02 C 2 H 5 



2984 

benzylaniline 

benzyt-Et-aniiine 

C6H5N(C2H5)C7H7 

XII-1026 

211.29 


1 See alee Noe. 319-21. 

Ethyl adipate 2944 

Ethyl aminobenzene eulfonic acid 2966 


Ethyl anilinocrotonate 39 
Ethyl anthranilate 2953 



ORGANIC COMPOUNDS 
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No. 

Grystalltne 

Specific 

Molting 
Point ®G. 

Boiling 

Solubility in 100 Parts 

Color 

(gravity 

Point ®C. 

Water 

Alcohol 

Ether 

2942 

col. Iq. 

0.925»5® 

-72 

100-1 

si. s. 



2943 

col. Iq. 

0.99215® 

9-10 

197-200 

6 . 320 ° 



2944 

hyg. cr./ 


29 

ISOiSmm 





et.-pet. 







2945 

col. hyg. 


85-7 






cr. 







2946 

col. Iq. 

•0.789^° 

-114.5 

78.4 


00 chi. 


2947 

cr./bz. 


197-8 

d. 

s. h. 

0 . 521 ® 

0.120® 

2948 

Iq. 

0.992^^* ** 


206 si. d. 




2949 

Iq. 

0.765^° 


66-7742.9 

i. 



2950 

col. Iq. 


—80.6 

16.6 

OD 



2951 

mn. nd./al, 

1.741 



s. act. 

V. 8. 

i. chi. 

2952 


1.216 

108-9 


24017® 

V. 8. 

i- 

2953 


1.117^® 

13 

266-8 


8. 

8. 

2954 




294 

si. 8. h. 


00 

2955 

cr./al. 


91-2 


i. 


8. 

2956 

mn. pr. 

1.021-Y-“ 

33.9(20) 

210-5 d. 

i. 


8. ; 8. bz. 

2957 

oil 

0.914^i° 


167-9751in 

V. s. 

V. s. 

V. s. 

2958 

pi. 


108-9 


i.; si. s. 

V. s.; 8. h. 

si. 8. 






CSz 

bz. 


2959 

cr./bz. Ig. 


62 

17612inm 

s. h. 

8.; si. 8. Ig. 

8. ; V. 8. chi. 

2960 

nd./aq. 


100 


8. h. 

8. 

8. 

2961 

Iq. 

0.759^® 


1 08-9736nun 




2962 

Iq. 

0 76415® 


112 




2963 

Iq. 

0.8500® 


169-70738n»n 




2964 

Iq. 

0.830^0® 


163.5 




2965 

Iq. 

0.963^^-" 

- 65 8 

205.5 




2966 

nd./aq. 


d. 294 


2.1515® 



2967 

If./aq. al. 







2968 

Iq. 

1.103^® 

7-8 





2969 

If./al. 

1 . 04195® 

59-60 


i. 



2970 

col. iq. 

1 .217220 


36 

0.0119® 



2971 

cr./al. 


99.5 


70270 

39.4250 


2972 

nd./aq. 


70-1 

298-300 

si. s. h. 



2973 

col. Iq. 

0 . 867-\^° 

-95.0 

136 2 

0.01150 

i. NHs 

00 ; s. SO 2 

2974 

col. Iq. 

1.219V° 


15615mm 

d. h. 

00 bz. 

00 ; 00 chi. 

2975 

col. Iq. 

1.0524f 

-34.7 

212.4 

i.; 00 pet. 

00 chi. 


2976 

nd./h. aq. 


68 

259 

V. si. s. 



2977 

nd./aq. al. 

1 .042-i^° 

47 


i. c. 



2978 

pr./al. 


112-3 


s. h. 



2979 

col. rhb. pr. 

1.1 22^-^® 

58 





2980 

Iq. 

1.1 22H-"® 


265755inm 




2981 

cr. 


215-7 


NaOH 

si. s. 

8 . H2SO4 

2982 

nd. 


197.5-8.5 




s. NaOH 

2983 

col. Iq. 

1.036Hr 


283-4 




2984 

It. yel. oil 

1.03415-5O 


165-79n»m 

i.; 00 chi. 

18 



* See also special table of specific gravities. 

Ethyl azelate 2123 


“Ethyr' base 5762 
Ethyl benzoytacetate 739 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weii?hl 


Ethyl 





2985 

benzylbenzene (p) 


C2H5-C6H4CH2C6H5 

V-614 

196.28 

2986 

benzyl ether 


C 2 H 5 OCH 2 C 6 H 5 

VI-431 

136.19 

2987 

benzyl ketone 


C2H5C0CH2C«H5 

VII-314 

148.20 

2988 

benzyi-o-toluidine 

Eto-tolyl-benzyl- 

CH3C6H4N(C2H5)* 

XII-1033 

225.32 



amine 

CH 2 C 6 H 5 



2989 

bromide 

bromoethane 

C2H5Br 

1-88 

108.98 

2090 

bromoacetate 


BrCH2C02C2Hs 

n-214 

167.01 

2991 

a-bromoaceto- 


CHsCOCHBrCOz- 

III-664 

209.05 


acetate 


C 2 H 5 



2992 

bro mo butyrate 

(a)(n) 

C 2 Hs'C H Br* CO 2 C 2 Hs 

11-282 

195.06 

2993 

bromo-i«o-butyrate 

(«) 

(CH3)2CBr*C02C2H5 

11-296 

195.06 

2994 

a-bromo-n.- 


CH3(CH2)3CHBr- 

11-325 

223.12 


caproate 


CO 2 C 2 H 5 



2995 

o-bromopropionate 


CHa-CHBrCOzCzHs 

11-255 

181.04 

2996 

/9-bromopropionate 


Br(CH2)2C02C2H5 

n-256 

181 .04 

2997 

oc-bromovalerate 


CH3(CH2)2CHBr- 

11-302 

209.09 


M 


CO 2 C 2 H 5 



2998 

oi-bromo-sao-vai- 


(CH3)2CHCHBr. 

11-317 

209.09 


erate 


CO 2 C 2 H 5 



2999 

n-butyl-barbituric 

aonneryl; neonai 

(C0NH)2C0C: 


212.24 


acid (5,5) 


1 1 
(C2H5)(C4H9) 



3000 

n-butyl ether 


C 2 H 5 OC 2 H 4 C 2 H 5 

1-369 

102.17 

3001 

iao-butyl ether 


C 2 H 5 OCH 2 CH: 

1-376 

102.17 




(CH3)2 



3002 

tert-butyl ether 


C2H50C(CH3)3 

1-381 

102.17 

3003 

n-butyl ketone 

heptanone-3 

C 2 H 5 CO C 4 H 9 

1-699 

114.18 

3004 

iso-butyl ketone 


C 2 H 5 CO C 4 H 9 

1-700 

114.18 

3005 

n-butyl sulfide 


C 2 H 5 SC 4 H 9 

**1-399 

118.23 

3006 

n-butyrate 


C 2 H 5 CH 2 CO 2 C 2 H 5 

11-270 

116 16 

3007 

Iso-butyrate 


(CH3)2CHC02G2H5 

11-291 

116.16 

3008 

n-caprato 


CH3(CH2)8C02C2H5 

11-356 

200.31 

3009 

n-caproate 


CH3(CH2)4C02C2H5 

11-323 

144.21 

3010 

n-caprylate 


CH3(CH2)6C02C2H5 

n-348 

172.26 

3011 

carbazole (/V) 


CizHaNCzHs 

XX-436 

195.25 

3012 

carbonate, ortho t 


C(0C2H5)4 

III-5 

192.25 

3013 

oarboetyril 


C6H4CH:C(C2H5)' 

XXI-115 

173.21 


NHCO 

1 


3014 

chaulmoograte 

chaulmestrol; 

moogrol 

C5H7(CH2)i2C02C2H5 

IX-80 

308.49 

3015 

chloride 

chioroethane 

C 2 H 5 CI 

1-82 

64.52 

3016 

chioroacetate 


CI CHz-COz C 2 H 5 

11-197 

122.55 

3017 

chloroacetoacetate 


CICHzCOCHr 

CO 2 C 2 H 5 

III-663 

164. 59 

3018 

a-chloroaceto- 

acetate 


CHaCOCHClCOr 

C 2 H 5 

III-662 

164.59 

3019 

chloroformate 

ethyl chlorocar- 
bonate 

CICOz-CzHs 

m-10 

106.53 

3020 

oc-chloropropionate 


CH 3 CHCICO 2 C 2 H 5 

11-249 

136.58 


t See also No. 2138. 

Ethyl borate 6186 
Ethyl bromomaionate 2133 
EthyUbutyt-aoetaldehyde 3062 
Ethyt-butyl alcohol 3638 


Ethyl-butylamine 3640 
Ethyl-butyl carbamate 1140-1 
Ethyl-butyl carbinol (i«o) 3537 
Ethyl-butyl carbinol (aec) 3541 
Ethyl butyl malonate 2134-6 



ORGANIC COMPOCNDS 
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No. 

Crystalline 
Form and 

Sp^ific 

Melting 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Color 

Gravity 

Point ®C. 

Water Alcohol Ether 

2985 

Iq. 

0.98519® 


294-5 

8 . chi. 

2986 

oil 

0.949*^® 


1 87-97**®™ 


2987 

Iq. 

0.99817® 


2307m™™ 


2988 

yei. oil 



153 - 710 ™™ 


2989 

col. Iq. 

1 . 460^° 

-118.9 

38.4 

1.060®; 






0.9*0® 

2990 

Iq. 



168 


2991 

Iq. 

1.429^° 


210-5 d. 


12992 

col. Iq. 

1.330^-g® 


177.57«Simn 






8l. d. 


2993 

col. Iq. 

1.329ig“ 


163.6762»m 


2994 

Iq. 



205-10 


2995 

col. Iq. 

1.394^^" 


160-5 8l. d. 


2996 

Iq. 

1.412JJ® 


72 - 515 ™™ 


2997 

Iq. 

1.226V^** 


190-2 


2998 

Iq. 

1.27811** 


186 


2999 

col. cr./ 


127-8 


8 l. 8 .; 8 . 20 


aq. al. 




dii. alk. 

3000 

col. Iq. 

0 752|f 


91.4 


3001 

col. Iq. 

0.751 


78-80 


3002 

col. Iq. 

0.752*0® 


707! 


3003 

Iq. 

0.816IS'’ 

-39 

149-50 


3004 

Iq. 

0 8 I 6 I 4 I” 


'I357351DZ 

i. 

3005 

yel. Iq. 

0 857|f” 


143-5 


3006 

col. Iq. 

0.874^^® 

-100.8 

121.6 

0.68*5® 

3007 

col. Iq. 

0.866^° 

-88 2 

110.0 

si. s. 

3008 

Iq. 

0.856^-° 

-18.0(-20) 

244.9 

i.; 00 chi. 

3009 

col. Iq. 

0.859i8° 

-67.5 

167.9 

i. 

3010 

col. )q. 

0.87l\®-° 

-43.2(-59) 

208.5 


3011 

If./ot. 


67-8 


V. 8. h. 

3012 

col. Iq. 

0.919-^^° 


158-9 


3013 

cr. /aq. 


168 




HCI 





3014 

pa. yel. Iq. 

0.906^® 


230*Omm 

i. > chi. 

3015 

col. Iq. 

0 . 90310 ® 

-138 

12,3 

0 . 450 ® 

3016 

col. Iq. 

1 . 1593 ^® 

-26 

144 

i. 

3017 

Iq. 

1.218^° 

- 8 ± 

220750mxB 

V. si. 8. 

3018 

Iq. 



193 d. 

V. Si. 8. 

3019 

col. iq. 

1.138^® 

-80.6 

94-5 

d. (B ; 00 bz. » chl. 

3020 

col. Iq. 

1.087^1^® 


147-8 



Ethyl-butyraldehyde 2099 
Ethyl-butyric acid 2101 
Ethyl-cacodyl 579 
Ethyl-oaprofo acid T221 


Ethyl carbamate 6392 
Ethyl carbonate 2138 
Ethyl-carbyiamine 3029 
Ethyl chiorocarbonate 3019 
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PHYSICAL CONSTANTS OF 


No, 

Name 

Synonym 

Formula 

Beil. 

Ref. 

1 Formula 
Weight 


Ethyl 





3021 

/ 8 -chioropropionate 


CICH 2 CH 2 CO 2 C 2 H 5 

n-250 

136.58 

3022 

chlorosulfate 

ethyl chiorosul- 

C 2 H 5 OSO 2 CI 

1-327 

144.58 



fonate 




3023 

cinnamate (trans) 


C«H5'C2H2-C02C2H5 

IX-581 

176.21 

3024 

crotonate (o) 


C 3 H 5 CO 2 C 2 H 5 

11-411 

114.14 

3025 

crotonic acid (a) 


CH3CH:C(C2H5)- 

11-440 

114.14 




CO 2 H 



3026 

crotonic acid (a) 


CH3CH:C(C2H5)- 

11-440 

114.14 




CO 2 H 

♦11-408 

114.14 

3027 

cyanate 


NCOCCzHs) 


71 .08 

3028 

i«o-cyanate 


C 2 H 5 N:CO 

IV -122 

71 .08 

3029 

iao-cyanide 

ethyl carbylamine 

C 2 H 5 NC 

IV-107 

55.08 

3030 

cyanoacetate 

cyanacetic ester 

NCCH 2 CO 2 C 2 H 5 

n-585 

113.11 

3031 

or-cyanocinnamate 

Et /S-Ph-of-cyano- 

CsHsCHrCCCN)- 

IX-894 

201 . 22 



acrylate 

CO 2 C 2 H 5 



3032 

cyanoformate 

cyanethyl carbonate 

NCCO 2 C 2 H 5 

11-547 

99.09 

3033 

cyclopentan- 1 - 


C 0 (CH 2 ) 3 CHC 02 ' 

X-597 

156.18 


one> 2 -carbox- 


1 1 




ylate 


C 2 H 5 



3034 

diacetoacetate 

diacetoethyl acetate 

(C2H30)2CH'C02C2H5 

III-751 

172.18 

3035 

diazoacetato 

diazoethyl acetate 

NzCHCOz-CeHs 

♦ III-21 1 

114.10 

3036 

dibromoacetato 


BrzCHCOzCzHs 

11-219 

245 92 

3037 

a^-dibromobutyr- 


CH3(CHBr)2C02C2H5 

11-284 

273.97 


ate 





3038 

di-rt-butylcar- 

(IS, IS) 

(C 4 149 ) 2 N CO 2 C 2 H 5 


201 .30 


bamate 





3039 

dichloroacetate 


CIzCHCOz'CzHs 

11-203 

157 00 

3040 

dichloroaraine 


C2 Hs' AsCl2 

IV-603 

174.88 

3041 

3,5-diiodosalicyl- 

(3,5;2,1) 

I2C6H2(0H)C02C2H5 

X-114 

417.99 


ate 





3042 

/5,i£l-di methylacryl- 


(CH3)2C:CHC02C2H5 

11-433 

128.17 


ate 





3043 

3,5-dinitrobenzoate| 


(N02)2C6H3C0202H5 

IX-414 

240.17 

3044 

diphenylamine 


C2H5'N:(C6H5)2 

XII-181 

197.27 

3045 

diphenylphosphine 


C2H5P:(C6H5)2 

X VI-759 

214 24 

3046 

fluoride 

fluoroethane 

CH 3 CH 2 F 

1-82 

48.06 

3047 

formamide (N) 


HCONHC 2 H 5 

IV-108 

73.09 

3048 

formate 


H'COz'CzHs 

11-19 

74.08 

3049 

formate, ortho 

aethon 

H'C( 0 C 2 145)3 

11-20 

148.20 

3050 

furoate (a) 

ethyl pyromucate 

C 4 H 30 'C 02 *C 2 H 5 

XVIII-275 

140.13 

3051 

furoate 09) 


C 4 HsO'COz'Cz H 5 


140.13 

3052 

furoylacetate (a) 


C4H30COCH2- 

XVIII-408 

182 17 




COzCzHs 



3053 

/9-furylacrylate 


C4H30.CH;CH.C02- 

XVIII-300 

166.17 




C 2 H 5 



3054 

glutaric acid (a) 


C2H5C3H5(C02H)2 

11-676 

160.17 

3055 

glutaricacid (0) 


C2H5CH(CH2C02H)2 

11-676 

160.17 

3056 

glycerate 


(H0)2C2H3C02C2H5 

III-397 

134.13 

3057 

glycinate 


H 2 NCH 2 CO 2 C 2 H 5 

IV-340 

103.12 

3058 

glycinate HCI 


C4H9O2N.HCI 

IV-342 

139.59 

3059 

glycine {IS) 


C 2 H 5 NHCH 2 CO 2 H 

IV-349 

103.12 

3060 

glycolate 


HOCH 2 CO 2 C 2 H 5 

1II-236 

104.10 


Ethyl'^innamic acid 5151 
Ethyl citrate 6187 
Ethyl creayl ether 3173>5 
Ethyl cresyi eulfide 3176 
Ethyl cyanide 5363 


Ethyl-cyclohexenyl-barbituric acid 5091 
Ethyl decyiate (n) 3008 
Ethyl dibenzyl-matonate 2153 
Ethyl dibromo-malonate 2155 
Ethyl dibromo-succinate 2156 


Ethyl dibutyl-malonate 2157 
Ethyl diethyl-malonate 2158 
Ethyl diphenyl-carbamate 2761 
Ethyl-di propyl oarblnol 4923 
Ethyl diselenide 2208 



ORGANIC COMPOUNDS 


No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Kther 

3021 

col. Iq. 



162-37«5inm 




3022 

Iq. 

1 . 263t»* 


5 g20inm 

8. chl. 

8. bz. 


3023 

col. Iq. 

1 .049^^® 

12(7.5) 

271 

i. 



3024 

col. Iq. 

0.924^® 


*1387480111 

i. 

8. 

8 . 

3025 

col. pr. 


41.5 

209 

V. si. 8. 

V. S. 

V. 8. 

3026 

oily Iq.*; 


-35 

199.57S0mm 

i. 




nd./aq. 

0.958^° 

41-2 

204-77***am 




3027 

Iq. 

1.12715® 


d. 

i. 



3028 

iq. 

0.907^^® 


60 

d. 



3029 

col. Iq. 

0. 73825® 

<-66 

78-9 

si. 8. 


8 . 

3030 

col. Iq. 

1 . 062^® 

-22.5 

208753inm 

2250 . gsoo 


00 

3031 

nd./al.** 


60-1 

360 8l. d. 

8. chl.; 8. 

12 c. 

s. ; 8. bz. 






ac. 



3032 

Iq. 

1 003^® 


115-6 




3033 

col. Iq. 

1.0980® 


21 8 si. d. 





3034 

col. Iq. 



209-11 sl.d. 

si. 8 . 



3035 

yel. oil 

1.085J^® 

-22 

-|40-17Z0mm 

Sl. 8 . 



3036 

oil 

1.903IJ® 


192-4 




3037 

iq. 



1 23-450nun 




3038 

col. Iq. 



101-36«*“ 




3039 

col. Iq. 

1.282^® 


158 




3040 

col. Iq. 

1 . 742 **4*^® 


156 

Sl. 8 . 



3041 

col. If./al. 


133 

d. >200® 

i. C. 

8. h. 

sl. 8 . 

3042 

Iq. 

0.922|i® 


154-5 

V. 8 . CSz ; 

V. 8 . ; V. 8 . 

V. 8. ; V. fl 






V. 8. Ig. 

Chl. 

bz. 

3043 

nd./al. 

1.295111® 

91-2 



0.6H® 

8. h. al. 

3044 

Iq. 



295-7 


8 . 


3045 

oil 



293 


8 . 

8. bz. 

3046 

gas 

1.7(A) 


-32 

198i*®cc. 

V. 8 . * 


3047 

Iq. 

0.95221® 

<-30 

197-9 

OD 



3048 

col. Iq. 

0.923Y“ 

-79,4 

54.2 

11180 



3049 

Iq. 

0.939 If® 

-76 

145-6 

V. sl. 8 . 



3050 

If. 

l.liyiJ.A® 

34 

1957« 

i. 



3051 

Iq. 

1.038|f® 


65.71 4miii 




3052 

It. yel. oil 

1.16517® 


143-51®““ 

i.; V. 8. 








NH 4 OH 



3053 

yel. cr. 

1.09^® 

24.5 

232-3 

i. 



3054 

col. cr. 


60.5 

250-60 si. d. 

V. 8. 

V. 8. 

V. 8. 

3055 

pr./chl. 


73 


V. 8. 

V. 8. 

V. s. 

3056 

Iq. 

1.191ff® 


1211 

8 . 

8 . 


3057 

col. oil 

1 .028^® 

<-20 

148748iaia 








8 l. d. 




3058 

nd. 


144 

subl. 


V. 8. 

d. alk. 

3059 

If./al. 


>160 d. 



8 . 


3060 

col. Iq. 

1.087J^® 


160 


V. 8. 



* Easily converted to solid modification. 

** Also a liquid form, d. on boiling d 
forma some solid modification. 

Ethyl dithiooxalate 2165 
Ethyl ether 2911 


Ethyl ethyl-acetoacetate 2938 
Ethyl ethyl-amyl-malonate 2167 
Ethyl ethyl-butyl>malonate 2168 
Ethyl iV-ethyl-carbamate 3184 
Ethyl*ethyleno 1147 


IU8 



PHYSICAL CONSTANTS OP 


No. 

.Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3061 

ethyl glycol ether 


HOCH2CH2OC2H5 

1-467 

90.12 

3062 

hexaldehyde (2) 

Et-Bu-acetaidehyde 

C4H9CH(C2H5)CH0 

1-707 

128.21 

3063 

hydracrylate 


H 0 -CH 2 CH 2 CC) 2 C 2 H 5 

ni-297 

118.13 

3064 

hydrazine 


C2HsNHNH2 

IV-650 

60.10 

3065 

hydrocinnamate 


C 6 H 5 (CH 2 ) 2 C 02 C 2 H 5 

IX-61 1 

178.22 

3066 

hydrogen oxalate 

ethyl oxalic acid 

H02CC02C2H5 

11-535 

118.09 

3067 

hydrogen 


C,H4(C02C*H,)- 

IX-797 

194.18 


phthalate (o) 


COzH 



3068 

hydrogen tetra- 


HOzCCeCUCOa- 

ZX-820 

331.98 


chlorophthalate 


CiHs 




hydrogen sulfate 

ethyl sulfuric acid 

C2H5OSO2OH 

1-325 

126.13 

3070 

hydrogen tartrate 


HOzCCCHOHV 

III-512 

178.14 


(d) 


CO2C2HS 



3071 

hydroselenide 


C2H5SeH 

1-349 

109.03 

3072 

p-hydroxybenzo- 


HOCSH4CO2C2H5 

X-159 

166.17 


ate t 





3073 

a-hydroxy-iso- 


(CHj)2C(0H)C02- 

III-315 

132.16 


butyrate 


C2H5 



3074 

hydroxylamine (a) 


C2H50-NH2 

1-336 

61 .08 

3075 

hydroxylamine (fi) 


C2H5NHOH 

IV-535 

61.08 

3076 

hypochlorite 


C2H5OCI 

1-324 

80.52 

3077 

iodide 

iodoethane 

CH3CH2I 

1-96 

155.98 

3078 

iodoacetate 


ICH2CO2C2HS 

11-222 

214.02 

3079 

lactate 


CH3 CHOH CO2C2H5 

III-280 

118.13 

3080 

laurate 


CH3(CH2)ioC02C2H5 

11-361 

228.36 

3081 

ievulinate 


CH 3 C 0 (CH 2 ) 2 C 02 - 

III-676 

144.17 




C 2 H 5 



3082 

malonic acid 


C 2 H 5 'CH(C 02 H )2 

11-643 

132.11 

3083 

mercaptan 

ethanthiol 

C2H5SH 

1-340 

62.13 

3084 

mesoxalate 


C0(C02C2H5)2 

III-769 

174.15 

3085 

methylaceto- 

Me-acetoacetic 

CHjCOCHCCHs)- 

III-679 

144.17 


. acetate 

ester 

C 02 *C 2 H 5 



3086 

methyl acrylate 


C3H5 COz CzHs 

11-423 

114.14 

3087 

S-methyIxanthate 


C2H50CSSCHJ 

III-210 

136.22 

3088 

myristate 


Ci3H27C02*C2H2 

11-365 

256.42 

3089 

naphthalene (a) 


C2H5.C10H7 

V-569 

156.22 

3090 

naphthalene (0) 


CzHs-CioHt 

V-569 

156.22 

3091 

a-naphthylamine 


C2H5NHC10H7 

XII-1222 

171.23 

3092 

41 -naphthylamine 


C2HSNHC10H7 

XII-1274 

171.23 

3093 

a-naphthyl ether 


C10H7OC2H5 

VI-606 

172.22 

3094 

/8-naphthyl ether 

neroline; bromelia 

C10 H7*0’C2H5 

VI-641 

172.22 

3095 

nicotinate 


C 3 H 4 NC 02 C 2 H 5 

C2H50N02 

XXII-39 

1-329 

151.16 

91.07 

3096 

nitrate 

nitric ether 

3097 

nitrite 

nitrous ether 

CzHsONO 

1-329 

75.07 

3098 

nitroacetate 


N 02 CH 2 C 02 C 2 H 5 

11-225 

133.10 

3099 

nitrobenzoate (o) 


N 02 C»H 4 C 02 C 2 H$ 

IX-372 

195.17 

3100 

nitrobenzoate (m) 


N 02 .CeH 4 C 02 C 2 H 5 

IX-378 

195.17 

3101 

nitrobenzoate (p) 


N 02 .C 6 H 4 C 02 C 2 H 5 

IX-390 

195.17 

3102 

nitrooinnamate (o) 


NOrCeH^CHiCH- 

IX-605 

221.21 




C02*C2Hs 



3103 

nitrocinnamate 


NOrC6H4CH:CH- 

IX-606 

221.21 


(m) (trana) 


CO 2 C 2 H 5 



3104 

nitrocinnamate (p) 


NOrCfH4CH:CH- 

IX-607 

221.21 


COz-CzHs 


f See also ethyl salicylate. 

IQhyi ethyl-malonato 2169 
Ethyl othyl-phenyl-nialOAate 2170 
Ethyl ethyl-propyl-meloAite 2171 
Ethyl S-ethylxanthate 2164 


Ethyl iTumarate 2174 
Ethyl giutaconate 2175 
Ethyl glutarate 2176 
Ethyl glyoQitc acid 2912 
Ethyl n-4ieptylate 31 06 


Ethyl heptyi-malonate 2177 
Ethyl hexenal 3141 
Ethyl-hexyl carbirrol 4920 
Ethyl itaconate 2179 
Ethyl matate 2182 



ORGANIC COMPOIMDS 


547 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 

Point 

3061 

Iq. 

0.935H** 


3062 

col. Iq. 

0.8201^® 

<-100 

3063 

col. Iq. 

1.06425® 


3064 

hyg. Iq. 



3065 

Iq. 

1.015^^® 


3066 

col. Iq. 

1.218^^® 


3067 

oil 



3068 

cr. 


94-5 

3069 

syrup 

1.31617® 


3070 

col. hyg. 


90 ± 


pr. 



3071 

Iq. 

1.395^® 


3072 

col. cr. 


116-8 

3073 

col. Iq. 



3074 

col. Iq. 

0 8837 


3076 

nd./ig. 

0.908^4^* 

59 d. 

3076 

yel. Iq. 

1.013-J® 

expl. 

3077 

col. Iq. 

1.933^“ 

-110.9 

3078 

col. oil 



3079 

oil 

1.030^^® 


3080 

oil 

0.868J^® 

-10.7 

3081 

col. Iq. 

1.C 


3082 

col. pr. 


111 5 

3083 

Iq. 

0.839 V® 

-147 

3084 

yel. gn. Iq. 


-30 ± 

3085 

col. Iq. 

1.019 V® 


3086 

col. iq. 

0. 913*5 « 


3087 

Iq. 

1.119 V® 


3088 

col. cr. 

0.856V® 

10 5-1.5 

3089 

Iq. 

0.99011® 

-27 

3090 

Iq. 

1.002V* 

-19 

3091 

oil 

1.060V® 


3092 

oil 

1.057V® 


3093 

cr. 

1.061f^® 

6.6 

3094 

Pl. 

1 .064H® 

37.5 

3095 

col. oil 


8-9 

3096 

col. Iq. 

1.100V® 

-102 

3097 

Iq. 

0.900*5 5® 


3098 

col. iq. 

1.199V® 


3099 

tri. 


30 

3100 

mn. pr. 


41 

3101 

tri./al. 


57 

3102 

yel. rhb. 



3103 

col. mn./ 


78-9 


al. 



3104 

wh. tri. 


141-2 


Boiling 

Solubility in 100 Parte 

Point ®C. 

Water 

Alcohol 

Ether 

134.5748inm 



a. iq. NH) 

163-4 

0.07»>® 



185-90 




99. 5709mm 

V. 8. 

V. 8. 

V. 8. 

249 

i. 

8. 

s. 

<1 1 71 Smm 




d. 

sl. 8. 

8. 


d.150 

i.; 8 . aq. 

8. 



alk. carb. 



d. 

00 ; d. h. 

; d. h« 



s.; d. h. 


i. 

53.5 

i. 



297-8 

laoo 

72*5° act. 

46*5® 


d. h. 



68 





V. s. 

V. 8 . 

el. 8. 

367S2niin 

m bz. 

00 chi. 


72.4 

0.4*0® 



178-80 




155 




269 

i. 



206 . 2756min 

V. 8 . 



d. 160 

V. 8 . 


V. 8. 

35.1 

1 .5; 8. alk. 


8. 

220 ± 



8. 

186.8 



8. 

118 




183-4 




295 


sl. 8. 

sl. 8. 

258755mm 




sl. d. 




251 




3037**™“ 




316-7 




276.4 




282 

; 8. chi. 

8.; 8. bz. 

8.; 8. pet. 

226 

8. 

8. 

8. ; 8. bz. 

87-8 

355 ® 



17 

sl. 8. 



105-725mm 

sl. 8. 



■f 4910 mm 


8. 

8. 

298 ± 


8. 

8. 



8. 

8. 


V. 8. bz. 

V. 8 . h. 

V. 8. 



sl. 8. 

•1.8. 



V. 8l. 8. 0. 

a. ae. 


EthyJ maleate 2183 
Ethyl malonate 2184 
Ethyl meaaconate 2186 
Ethyl-metaniiic acid 2966 


Ethyl A^>methylcarbamate 4416 
Ethyl-morphine HCI, of. aikd. 
Ethyl muconate 2188 
Ethyl mustard oil 3159 



PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

3105 

Ethyl nitrolicaoid 


CHsC(NOH)N02 

11-189 

104.07 

3106 

octyl ether (n) 


CzHsOCsHit 

1-419 

158.28 

3107 

octyl ketone (n) 

undecanone-3 

CzHs-COCsHit 

1-713 

1Z0.29 

3108 

oenanthylate 

ethyl ra-heptylate 

CftHiaCOz'CzHs 

11-340 

158.23 

3109 

oleate 


Ci7H33C02*C2H5 

11-467 

310.50 

3110 

oxanilate 


CeHs-NHCOCOr 

XII-282 

193.20 




C2Hs 



3111 

oxindole ( 1 ) 

7V-Et-oxindole 

CbHsON-CzHs 

XXI-283 

161.20 

3112 

palmitate 


C 15 H 31 C02‘C2H5 

11-372 

284.47 

3113 

pelargonate 


C8Hi7C02*C2H5 

11-353 

186.29 

3114 

phenol (o) 

phlorol 

C 2 H 5 C 6 H 4 OH 

VI-470 

122.16 

3115 

phenol (m) 


C 2 H 5 C 6 H 4 OH 

VI-471 

122.16 

3116 

phenol (p) 


C 2 H 5 C 6 H 4 OH 

VI-472 

122.16 

3117 

'T-phenoxybutyrate 


C6H50CH2(CH2)2- 

** VI-159 

208.25 




CO 2 C 2 H 5 



3118 

phenylacetate 


CsHsCHz-COrCzHs 

IX-434 

164.20 

3119 

phenylaoetic acid 


C6H5CH(C2H5)C02H 

IX-541 

164.20 

3120 

phenyiacetylene 

1 -phenyl-butyne-1 

CfiHsCiCCzHs 

V-517 

130.18 

3121 

phenyl bromo- 

(dl) 

C6H5CHBrC02C2H5 

IX-452 

243.10 


acetate 





3122 

phenyl carbinol (dfl 

sec-Ph-Pr-alcohol 

C 6 H 5 CHOHC 2 H 5 

VI-502 

136.19 

3123 

phenyl oarbinol (1) 
phenyl-ethanol- 


C 6 H 5 CHOHC 2 H 5 

C6H5N(C2H5)CH2- 

VI-502 

136.19 

3124 

/S-ethylanilino-ethyl 

XII-183 

165.23 


amine 

alcohol 

CH 20 H 



3125 

phenylglycinate 

iV-Ph-glycine Et 

CsHsNHCHzCOr 

XII-470 

179.21 



ester 

C 2 H 5 



3126 

phenyl hydantoin 

nirvanol 

CONHCONHC: 

♦XXIV- 

204.22 


(dl) (5,5) 


1 1 
(C2H5)(C«H5) 

348 


3127 

phenyl hydrazine 

(«^) 

C6H5N(C2H5)NH2 

XV.119 

136.19 

3128 

phenylhydrazine 

(«^) 

C6H5'NHNHC2H5 

XV-120 

136.19 

3129 

phenyl ketone 

propiophenone 

C 2 H 5 COC 6 H 5 

Vn-300 

134.17 

3130 

2-phenyl-6- 

neocincophen; neo- 

CH3'C9H4N(C«H5)- 

♦XXII-520 

291.33 


methyl- 

quinophan; 

C 02 C 2 H 5 




cinchoninate 

novatophan 




3131 

phenylpropiolate 
phenyl sulfide 


CsHs'C'C C02’C2H5 
C 6 H 5 S.C 2 H 5 

IX-634 

VI-297 

174.19 

138.22 

3132 

thiophenetole 

3133 

phenylsulfone 


C6H5*S02'C2H5 

VI-297 

170.22 

3134 

phenyl urea (7V,/V') 


C 2 H 5 NHCONHC 6 H 5 

XU-348 

164.20 

3135 

phosphine 


C2H5PH2 

IV-581 

62.06 

3136 

propargyl ether 


CHiCCH2‘OC2H5 

1-454 

84.11 

3137 

propiolate 


CHiCCOzCzHs 

11-477 

98.10 

3138 

propionate 


C2H5COrC2H5 

11-240 

102.13 

3139 

r»-propyiaceto- 


CHjCOCHCCsHt)- 

III-700 

172.22 


acetate 


CO 2 C 2 H 5 



3140 

iao-propylaceto- 


CH 3 CO CHCCsHt)* 

III-702 

172.22 


acetate 


002-02 Hs 



3141 

/9-n.-propyl- 

2-Et-hexenal 

OsHT-OHrOCOaHs)- 

1-744 

126.19 


acrolein (a) 


OHO 



3142 

n-propyl ether 


OaHs-O-OHa-OaHs 

1-354 

88.15 

3143 

iao-propyl ether 


02H50.0H(OH3)2 

1-362 

88.15 

3144 

r»-propyl ketone 

hexanone-3 

O 2 H 5 OOOH 2 O 2 H 5 

1-690 

100.16 

3145 

ieo-propyl ketone 

2- Me-pentanone-3 

O 2 H 5 OO 0H(0H3)2 

1-691 

100.16 

3146 

pyridine (2) 


O 2 H 5 OSH 4 N 

XX-241 

107.15 


Ethyl nitrophthalate 2190 
Ethyl nitroso-ethytcarbamate 4686 
Ethyl nttroso-methylcarbamate 4891 
Ethyl orthoformate 3049 
Ethyl orthopropionate 6193 


Ethyl oxalate 2193 
Ethyl oxalic acid 3066 
Ethyl oxamate 5015 
Ethyi-phenylamine 2965 
Ethyl-phenyl-barbituric acid 6113 



CHIGANIC COMPOUNDS 


549 


No. 

CrystaUme 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C- 

3105 

rhb. 


88 d. 

3106 

Iq. 

0.8010® 


3107 

Iq. 

0.827-y^® 

12.5 

3108 

col. Iq. 

0.872|^® 

-66 1 

3109 

oil 

0.869^0^® 

<-15 

3110 

pi. or pr./ 


66-7 


al. 



3111 

nd./act. 


97 

3112 

col. nd. 

0.858V^® 

24-5 

3113 

col. tq. 

0.86617 5 ® 

-36. 8 (-44) 

3114 

col. Iq. 

1.018H! 

-45 

3115 

col. Iq. 


-4 

3116 

nd. 


46-7 

3117 

Iq. 

1.048ig® 


3118 

col. Iq. 

1.0333^° 


3119 

pl./et. 

Iq. 


42 

3120 

0.92321° 

3121 

oil 

1 415^° 


3122 

col. .q. 

0.994-2^3^® 


3123 

col. Iq. 

0.998^-^*’ 


3124 

Iq. 

1.041 8° 

37.2 

3125 

If. 


57-8 


col. nd./ 


199-200 


al. 



3127 

oil 

1 .01815® 


3128 

oil 

1.004irf° 


3129 

pi. 

1.012i^® 

21 

3130 

yel. cr./al. 


75-6 


3131 

oil 

1 063V° 

3132 

Iq. 

1 024 ^^° 

3133 

mn. 

1 01022® 

3134 

nd./aq. al. 


3135 

col. Iq. 

<1 

3136 

Iq. 

0.833-2^® 

3137 

col. Iq. 

0.968i-r 

3138 

col. Iq. 

0.896-V-** -73.9 

3139 

Iq. 

0.948^-® 

3140 

Iq. 

0.960f^® 

3141 

col. Iq. 

0.848-Y-° 

3142 

col. Iq. 

0.739-Y-° <-79 

3143 

col. Iq. 

0.7450® 

3144 

col. Iq. 

0.813^4-^® 

3145 

col. iq. 

0.81 4V-° 

3146 

Iq. 

0.9500® 


Boilina 

Solubility in 100 Parts 

Point ®C. 

Water 

Alcohol 

Ether 

189 




227 

i. 


8. 

187-8 

0.02920® 


CO ; 00 chi. 

21 6-81 Siam 

260-300 

si. s. h. 



(si. d.) 

si. s. h. 



1 81 tOmm 

227.0 

207-8756mm 

i. 

V. si. s. 

00 ; 8. bz. 


21 4752mm 

V. si. s. 

00 


218 5-9.5 

1 56-6 220mm 

V. si. s. 

120025® 

71025® 

227 

270 

201-3 

1451Smm 




219-20 si. d. 

i. 


8. 

2687^mm 

0 . 520 ® 



273 si. d. 

V. si. s. h. 

V. 8. h. 

V. 8. 


0.06 c.; 

6; i. bz.; 

0.6; 8. ac. 


0.9 h. 

8. alk. 


237 

*237-40 

218 


s. h. 

8.; s. chi. 

260-70 si. d. 

205-6 

>300 

8. h. 


8.; 8. a. 

25 

80-2 

1 1 9745mm 

V. s. chi. 



99.1 

223.6 

2 4200 



205 d. 

V. si. s. 



1 74 , 5748mm 

O. 0720 ® 


0 ; CO bz. 

62-3 

si. s. 



54 

si. 8. 



123-4 

V. si. s. 



1 1 4745min 

V. si. s. 



14S. 5753mm 

si. s. 




In nitrogen. Ethyl-phenyinitrosoamine 4885 

Ethyl phenyi-benzyl-carbamate 5165 Ethyl phosphate 6188 

Ethyl phenyl-carbamate 5254 Ethyl phosphite 6192 

Ethyl phenyl-cyanoacrylate 3031 Ethyl phthalate 2199, 3067 
Ethyl-phenyl ether 5111 Ethyl pimelate 2202 


Ethyl-propyl carbinol (re) 3626 
Ethyl-propyl carbinol (lao) 3632 
Ethyl propyl-malonate 2203-4 



PHYSICAL CONSTAPfTS OP 


No. 


3147 

3148 

3149 
3190 

3151 

3152 

3153 

3154 

3155 

3156 

3157 

3158 

3159 

3160 

3161 

3162 

3163 

3164 

3165 

3166 

3167 

3168 

3169 

3170 

3171 

3172 

3173 

3174 

3175 

3176 

3177 

3178 

3179 

3180 

3181 

3182 

3183 

3184 

3185 

3186 

3187 

3188 

3189 

3190 

3191 


Name 

ethyl pyridine (3) 

pyridine (4) 
pyrrole (N) 
pyruvate 
salicylate (o) 
silicate, ortho 
stearate 
succinic acid 

sulfone chloride 
thioacetate (S) 
thiocarbamate 
thiocyanate 
iao-thiocyanate 
thioglycolate 
thioglycolic acid 
thiourea 
toluate (o) 
totuate (m) 
toluate Op) 
toluene (o) 

toluene (m) 
toluene (p) 
p>toluene sulfonate 
o-toluidine 
m>toluidine 
p-toluidine 
o-tolyl ether 
m*tolyl ether 
p-tolyl ether 
p>tolyl sulfide 
trIazoacetate 
tribromoacetate 
trichloroacetate 
tripropylbenzene 
undecylate (n) 
n-undecyl ketone 
urea 

urethane 
valerate in) 
»ao>valerate 

vanillate (4,3;1) 

vanillin 

vinyl carbinol 
vinyl sulfide 
violet base 


Synonym 

^-lutidine 

Et-pyrrolylamine 
Et hydroxybenzolc t 


Et-sulfonyl chloride 
dithiourethane 
ethyl mustard oil 

(S) 


methyl-ethyl- 

benzene 


Et o-cresyl ether 


Etp-cresyl sulfide 


(iao) 


tetradecanone-3 


Et N-Et carbamate 


3-EtO-4-OH-ben- 
zaldehyde; ethovanj 
pentene-1-oi-3 


hexaEt-4,4',4"-tri- 

iMHa-triPh- 

carbinoi 


Formula 


C2H5C5H4N 

C2H5C5H4N 

C4H4NC2HS 

CHsCOCOa-CaHs 

HOC6H4CO2C2H5 

SI(0C2H5)4 

Ci7H35C02'C2H5 

HOzCCHCCzHs)- 

CH2C02H 

CzHs-SOrCI 

CH3COS.C2H5 

NH2.CSSC2H5 

CzHsSCN 

CaHs-NrCrS 

HSCH2CO2C2H5 

C2H5S CH2 CO2H 

C2H5NHCSNH2 

CHJC6H4CO2C2H5 

CH3 C6H4 CO2 C2H5 

CH3C6H4CO2C2H5 

C2H5C6H4CH3 

C2H5C6H4CH3 

C2H5C6H4CH3 

CH3C6H4S03C2H5 

CH3C6H4NHC2H5 

CH3C6H4NHC2HS 

CH3C6H4NHC2H5 

CH3C6H4OC2H5 

CH3C6H4OC2H5 

CH3C6H4O.C2H5 

CH3C6H4S.C2H5 

N3CH2CO2C2H5 

Br3CCOrC2H5 

CIsC'COaCaHs 

CzHs-CeHzCCs H7)3 

C10 H21 C02'C2 Hs 

CaHj'CO'Cii H23 

C2H5NHCONH2 

CzHiNHCOzCzHs 

CH3{CH2)3C02C2H5 

(CH3)2CHCH2. 

COa'CaHs 

H0(CH30)C6H3- 

C02C2H5 

HOCCaHsOCeHa- 

CHO 

CHarCHCHOH'CaHs 

CHzrCHSCaHs 

l(C2H,),NC,H«], 

COH 


Beil. 

Formula 

Ref. 

Weight 

XX-242 

107.16 

XX-243 

107.15 

XX-163 

95.14 

III-616 

116.11 

X-73 

166.17 

1-334 

208.30 

11-379 

312.62 

11-660 

146.14 

IV-6 

128.58 

11-232 

104.16 

III-218 

121.21 

III-175 

87.14 

IV-123 

87.14 

III-255 

120.16 

III-248 

120.16 

IV-117 

104.17 

IX-463 

164.20 

IX-476 

164.20 

IX-484 

164.20 

V-396 

120.19 

V-396 

120.19 

V-397 

120.19 

XI-99 

200.25 

XII-786 

135.20 

Xn-857 

135.20 

XII-904 

135.20 

VI-352 

136.19 

VI-376 

136.19 

VI-393 

136.19 

VI-417 

152.25 

11-229 

129.12 

11-221 

324.83 

11-209 

191.45 


232.39 

11-358 

214.34 

1-716 

212.36 

IV-115 

88.11 

IV-114 

117.15 

11-301 

130.18 

11-312 

130.18 

X-397 

196.20 

VIII-256 

166.17 

1-443 

86.13 

1-434 

86.16 

Xm-759 

473.68 


t See also No. 3072. 
Ethyl pyromucate 3050 
EtbyH^yfrolylamina 3149 
Ethyl red 2144 
Ethyl sebaoate 2206 


Ethyl selenomercaptan 3071 
Ethyl suberate 2230 
Ethyl succinate 2211-2 
Ethyl sulfate 2213 
Ethyl sulfiniG acid 2905 


Ethyl sulfonio acid 2906 
Ethyl sulfonyi chloride 3155 
Ethyl sulfuric acid 3069 
Ethyl tartrate 2218, 3070 
Ethyl thionoarbamate 6450 



ORGANIC COMPOUNDS 


551 


No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 

Color 

Gravity 

Point °C. 

Point °C. 

Water Alcohol Ether 

3147 

Iq. 

0.959^® 


165.3 

si. 8. c.; 






V. si. s. h.l 

3148 

Iq. 

0.93620® 


166 

s. aq. a. 

3149 

Iq. 

0.88816° 


130-1 

i. c. ; s. a, 

3150 

col. Iq. 

1 .060^^® 


155 

I. 

3151 

col. Iq. 

1.136^® 

1 .3 

233-4 

i. 

3152 

Iq. 

0.936f^® 

-82.5 

168.6 

si. d. 

3153 

col. cr. 

0.84836 30 

33.8(31.1) 

199-20110“ 


3154 

col. pr. 


98 


V. 8. 

3155 

Iq. 

1 . 35722 5® 


177.5 

si. d. si. d. V. 8. 

3156 

Iq. 

0.976:*yi-® 


116-7 

V. 8. V. s. 

3157 

If./et. 


41-2 

d. 

V. 8. V. 8. 

31 58 

Iq. 

0.996^-° 

-85.5 

1 45765nim 


3159 

col. Iq. 

1 . 004^^"^® 

-5.9 

131-2 


3160 

Iq. 

1.09615° 


156-8 


3161 

oil 

1.150-\<»-® 

-8.7 

123-415“ 


3162 

nd. 


114 (113) 
<-10 



3163 

Iq. 

1.032^"* 

227 


3164 

Iq. 

i.o3o4r 


2317SOiTitti 


3165 

Iq. 

1. 024^4° 


235 5 


3166 

Iq. 

0.881-^4^° 

-80.8 

165.2 


3167 

Iq. 

0.865^^® 

-95.6 

161.3 


3168 

Iq. 

0.861'^^*^° 

-62.4 

162.0 


3169 

mn. pr./al. 

1 166-^-° 

33-4 

221 3 


3170 

Iq. 

0.9484®-** 

<- 15 

215-6 


3171 

Iq. 



221-2 


3172 

Iq. 

0.9425^6-° 


217 


3173 

Iq. 

0.959^-^** 


184 


3174 

Iq. 

0.956g° 


192 


3175 

Iq. 

0.966g° 


188-9 


3176 

Iq. 

1.00217 5® 


220-1 


3177 

col. oil 

1.127|-g-® 


7020n«n 


3178 

col. Iq. 

2.230i^° 


225 


3179 

col. Iq. 

1.383-V-° 


167-8 


3180 

cot. cr. 


106.9 

260 

1.525° 10525® 

3181 

Iq. 



1 4QZ0inin 


3182 

cr./Me al. 


34 

1 5216mni 


3183 

nd. 

1 .21318° 

92 


V. s. 80 

3184 

col. Iq. 

0.981 5/-° 

174-6 

6315® d. h. alk. 

3185 

col. Iq. 

0.87720° 

-91.2 

145.5 

0.2425® 

3186 

col. Iq. 

0.867-^^° 

-9S.3 

135 

0.1720® , bz. 

3187 

nd. 


44 

291-3 

i.; 8. alk. 

3188 

col. pl./aq. 


77-8 


V. si. 8. 

3189 

Iq. 

0.8403^g~i® 


114.5-4.7 


3190 

col. Iq. 

0.88714° 


90.5-1.5 


3191 

cr./lg. 




8l. d. 

Ethyl 

thionurethane 6450 

Ethyl al 2172 

Ethylene chlorobromide 1343 

Ethyl thlourothane 5921 

Ethylene acetate 3445 

Ethylene diaoetate 3445 

Ethyl-tolyl-benzyiamine 2988 

Ethylene benzoate 3447 

Ethylene dibenzoate 3447 

Ethyl vinyl ether 6438 

Ethylene bromide 1837 

Ethylene dibutyrate 3450 

Ethyl xylene 2483>6 


Ethylene chloride 1994 

Ethylene dioaprate 3451 



5S2 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

3192 

Ethylene 

ethene 

CHziCHz 

1-180 

28.05 

3193 

bromohydrin 

glycol bromohydrin 

BrCHz-CHzOH 

1-338 

124.98 

3194 

chlorohydrin 

2-chloro-ethanol>1 

CICH 2 CH 2 OH 

1-337 

80.52 

3195 

cyanohydrin 

/3-OH-propionitriie 

HOCH 2 CH 2 -CN 

III-298 

71.08 

3196 

diamine 


NHz-CHzCHz-NHz 

IV-230 

60.10 

3197 

diamine HBr 


(CH2NH2)2-2HBr 

IV-232 

221.95 

3198 

diamine HCI 


(CH2NH2)2'2HCI 

IV-232 

133.03 

3199 

diamine hydrata 


(CH2NH2)2H20 

IV-230 

78.12 

3200 

diamine iso- 

iso-valeryl-ethyl- 

C 12 H 28 O 4 N 2 


264.36 


valerate 

ene-diamine 




3201 



(C9Hi9C02)2C2H4 


370.56 

3202 

diphenyl ether 


(C6Hs-OCH2)2 

VI-146 

214.25 

3203 

diphenylsulfone 


(C6H5*S02CH2)2 

VI-302 

310.37 

3204 

diphenylthioether 


(C6H5S.CH2)2 

VI-301 

246.37 

3205 

diphthalimide 


[C6H4(C0)2:NCH2]2 

XXI-492 

320.29 







3206 

disulfonic acid 


(H03SCH2)2 

IV-11 

190.19 

3207 

ethylidene oxide 

glycol-ethylidene- 

CH3‘CH:(0CH2)2 

XIX-8 

88.10 



diacetal 




3208 

iodohydrin 

2-lodo-ethanol-1 

ICH 2 CH 20 H 

1-339 

171.98 

3209 

mercaptan 

ethandithiol-1,2 

HSCH 2 CH 2 SH 

1-471 

94.19 

3210 

oxide 


CH 2 CH 20 

1 1 

XVII-4 

44.05 

3211 

thiocyanate 


(CHrSCN)2 

III-178 

144.21 

3212 

urea 


(CH2NH)2C0 

XXIV-2 

86 09 

3213 

Ethylidene acetone 

Me-propenyl ketone 

CHjCHrCHCOCHs 

1-732 

84.11 

3214 

diacetate 

diacetoxyethane 

CH3CH(02CCH3)2 

11-152 

146.14 



(1,1) 




3215 

diurethane 


CH3CH:(NHC02. 

III-24 

204.22 




C 2 H 5)2 



3216 

urea 


CH 3 CH:(NHCONH) 

III-60 

86 09 

3217 

Eucalyptole 

cineoie 

CioHibO 

XVII-24 

154.24 

3218 

Eugenol (1,3,4) 

allyl guaiacol 

C6H3(C3H5)(0CH3)- 

VI-961 

164 20 




OH 



3219 

acetate 


CHj’COz’Ojo Hi 1 0 

VI-965 

206 23 

3220 

benzoate 

benzoyl eugenol 

C6H5CO2C10H11 0 

IX-135 

268.30 

3221 

cinnamate 


Cs H7CO2C10 Hi 1 0 

IX-586 

294 33 

3222 

methyl ether 


C 3 H 5 C 6 H 3 :( 0 CH 3)2 

VI-963 

178 22 

3223 

iso-Eugenol (1,3,4) 

propenyl guaiacol 

CsHaCCaHsXOCHa)- 

VI-955 

164.20 




OH 



3224 

methyl ether 

Me isoeugenol 

C3H5*C6H3:(0CH3)2 

VI-956 

178.22 

3226 

Eugetinic acid 

(5;6,3,1) 

CH 30 .C 6 H 2 ( 0 H)- 

X-441 

208.21 




(C 3 H 5 )C 02 H 



3226 

Eupittonic acid 


Ci9H8(OCH3)603 

VIII-574 

470 46 

3227 

Euxanthone 

1,7-diOH--xanthone 

C0:(C6H30H)20 

XVIII-113 

228.19 

3228 

Evans blue 


O'td A NfiSd. N 


960.83 

3229 

Evernic acid 


CieHisOe-OCHj 

X-416 

332 30 

3230 

Everninic acid 

(M;2,1) 

H0(CH30)C6H2- 

X-413 

182.17 




(CH3)C02H 



3231 

Evipan (1,5;5) 

yV-Me-cyclohexenyi- 

C 4 H O3 N 2 (C H 3 )z* 


236.26 



methylbarbituric 

CgHg 



3232 

Fenchene (cfl) 


C10H16 

V-163 

136.23 

3233 

Fenchone (d) 


CioHieO 

VII-96 

152.23 


Ethylene dicaprylate 3452 Ethylene fluoride 2249 Ethylene malonic acid 6425 

Ethylene dicyanide 5661 Ethylene formate 3455 Ethylene nitrate 3462 

Ethylene dilaurate 3458 Ethylene glycoK cf. glycol. Ethylene nitrite 3463 

Ethylene dimyristate 3461 Ethylene glycol 3444 Ethylene periodide 5812 

Ethylene dipalmitate 3464 Ethylene glycol diethyl ether 2139 Ethylene phenyl sulfide 3204 

Ethylene dtphenyidiamine 2720 Ethylene imine 6430 Ethylene tetrabromide 5721 

Ethylene dipropionate 3465 Ethylene iodide 2391 Ethylene tetrachloride 6741 

Ethylene distearate 3467 Ethylene lactic acid 3682 Ethylene tetraiodide 5812 









ORGANIC COMPOUNDS 


No. 

Crystalline 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

3192 

col. gas 

0.975(A) 

-169.2 

-103.7 

25.60® oc. 

360 cc. 




0.566-i^® 






3193 

col. Iq. 

1.772^° 


150 si. d. 



1 . pet. 

3194 

col. Iq. 

1 . 202 -*^® 

-67.5 

128.6* 



OO 

3195 

Iq. 

1 .0590® 

-46.2 

220-2754aua 



2 . 3' 5® 

3196 

col. Iq. 

0.900i^® 

8.5 

117.2 


00 ; i. bz. 

0.3 

3197 

cot. pr. 






i. 

3198 

mn. pr. 


subl. 




i. 

3199 

col. Iq. 

0.963^® 

10 

118 




3200 

wh. pd. 


129 





3201 

col. pi. 


37-8 




V. 8. 

3202 

If./abs. al. 


97-8 



8 . h. 

8 .; 8. chi. 

3203 

nd./al. 


179-80 


V. si. s. h. 

s. h.; 8 . bz* 

V. 8 . h. ac. 

3204 

nd. 


70.0-0.5 





3205 

nd./ac. 


233-4 



8. h. 

i.; 8 . bz. 

3206 

nd. 


104 


V. 8 . 



3207 

iq. 

0.987-1^® 


82 . srssnun 

66 . 6 ; i. 








aq. CaCI, 



320£r 

col. Iq. 

2.197^^® 


g525ixuii 

s. 

8. 


3209 

Iq. 

1.12323-5® 


146 

V. 8. alk. 

V. 8 . 

8 . IMH 4 OH 

3210 

Iq. 

0.887^® 

-111.7 

10.7 



V. 8. 

3211 

pi. or nd. 


90 

d. 

si. 8 . 

s. 

8. 

3212 

nd. 


131 


s. 

8. h. 

V. sl. 8 . 

3213 

col. iq. 

0.85620® 


1 22-47‘^5n>m 

8. 



3214 

col. Iq. 

1.06112® 

18.85 


St. s. 


d. alk. 

3215 

nd. 


125-6 

170-8020nua 

8 . h. 

8 . 

8. 

3216 

nd. 


154 

d. 160 

i. 

sl. 8. 

i. 

3217 

col. oil 

0.927200 

1.5 

176-7 

1 .9’5® 

OO ; 8. oils 


3218 

oil 

1.066^® 

-9.2 

254.8 

V. si. 8. 

00-00 chi. 


3219 

pl./al. 

1.087^® 

29-30 

281 -2^**™“ 

I. 

s. 

8. 

3220 

col. cr. 


70.5 

360 

t. ; 8 . act. 

8 . h. . 

8 . ; 8 . chi. 

3221 

col. nd. 


90-1 


i.; 8 . act. 

8 . h. 

8 .; 8 . chi. 

3222 

Iq. 

1.05515® 


248-9 

t. 

25, 60 % al. 


3223 

oil 

1.09lii® 

16-9 

267.5 

V. si. 8 . 



3224 

col. Iq. 

1.05522® 


263-4 


8 . 


3225 

pr./aq. 


124 

d. 

V. si. 8. c. 

8. ; 8. 








(NH4)2C03 


3226 

or. nd./al. 


200 d. 


s. alk. 

sl. 8 . h. abs. 

8. ac. 

3227 

yel. nd. 


240 

subl. si. d. 

i.; s. alk. 

8. h. 

81.8. 

3228 

b. pd. 




8. 

i. 


3229 

pr./al. 


168-9 d. 


V. sl. 8 . h. 

8. h. 

V. sl. 8 . 

3230 

cr./aq. 


170-1 d. 


V. sl. 8. h.;l 

8. h.;8. 

V. sl. 8 . 






8. EtOAcI 

dil. NaOHl 


3231 

col. cr. pd. 


143-5 


sl.s. 

8. h. 

8t. 8. 

3232 

Iq. 

0.86815® 


155-6 




3233 

oil 

0.94815® 

5.6 

193-5 

i. 




'''Constant b. p. mixt., 42.5% aq. 95.8*^. Ethytidene phenetidine 2913 Evipal 3231 

Ethylene tribromide 6105 Ethyne 130 Evodiamin^ cf. alkd. 

Ethylene trichloride 6155 Eubornyl 863 Ewer and Pick's acid 4462 

Ethylidene chlorobromide 1342 Eudermol, cf. alkd. Exalgin 4086 

Ethylidene dibromide 1836 Eupyrin 6420 F acid 4510 

Ethylidene dichloride 1993 Euresol 114 Fantan 5171 

Ethylidene diiodIde 2390 Eurisol 114 Fast green-J base 5672 

Ethylidene dimethyl ether 2415 Euxanthic acid« cf. glcde. Fast red«D 3732 



PHYSICAL CONSTANTS OF 


SS4 


Mo. 

Neune 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3234 

Fenchyt alcohol (dl) 


C 10 H 17 OH 

VI. 7 I 

154.24 

3235 

alcohol (d)(a) 

fenchol 

C 10 H 17 OH 

VI-70 

154.24 

3236 

Ferulicacid (3;4,1) 

MeO-OH-cinnamic 

CHaOCsHsCOH)- 

X-436 

194.18 



acid 

CH:CHC02H 



3237 

ia«>«Ferullc acid 

hesperetinic acid 

CHaOCsHsCOH)* 

X-437 

194.18 


(4;3.l> 


CH;CHC02H 



3238 

Flllcicacid 

filicin (1,1 ;2,4,6) 

(CH3)2C6H4(:0)3 

VII-856 

154.16 

3239 

Filixicacid 

Flavlanic acid 


C 35 H 40 O 1 2 

(N02)2C,oH4(OH). 

VIII-576 

652.67 

3240 

2,4-d i N Oz- 1 -naph- 

XI-275 

368.27 



thol-7-8ulfonic 

S03H-3H20 



3241 

sodium salt 

naphthoi yellow S 

CioH408N2SNar3H20 

XI-276 

412.25 

3242 

Flavanlllne (a) 

p-aminophenyl- 

NH2C6H4C9H5N- 

XXII-469 

234.29 



lepidine 

CHj 



3243 

Flavone 

3-phenyl>benzo-4« 

C6H40C(C6H5): 

XVn-373 

222.23 



pyrone 

1 

CHCO 

1 



3244 

Fliiorait 


C2oHi202 

XIX-146 

300.30 

3245 

Fliieranthene 

idryl 

CisHio 

V-685 

202.24 

3246 



C6H4*CH2‘C6H4 

i i 

V-625 

166.21 

3247 

Fluorenol 

diphenytene 

C 6 H 4 C 6 H 4 CHOH 

VI-691 

182.21 



carbinol 

1 1 



3248 

Fluarenone 

diphenylene ketone 

C 6 H 4 COC 6 H 4 

i I 

VII-465 

180.19 

3249 

oxime 


CuHsrCrNOH 

VII-467 

195.21 

3250 

Fluorescein 

resorcinol phthalein 

C 20 H 12 O 5 

XIX.222 

332.30 

3261 

sodium salt 

uranin 

C2oHio05Na2 

XIX-225 

376.27 

3252 

chloride 

3,6~diCI-fluoran 

C 20 H 10 O 3 CI 2 

XIX-147 

369.19 

3253 

diacetate 

3,6-d i AcO-fl uoran 

C 24 H 16 O 7 

XIX-227 

416.37 

3254 

Fluorescin 

resorcinol phthalin 

C 20 H 14 OS 

XVIII-358 

334.31 

3255 

FIttoro-acetic acid 


FCHz COzH 

11-193 

78.04 

3256 

aniline (p) 


FC 6 H 4 NH 2 

XII-597 

111.12 

3257 

anisole (p) 


FC 6 H 4 OCHS 

♦VI-98 

126.13 

3258 

benzene 

phenyl fluoride 

CeHsF 

V-198 

96.10 

3259 

benzoic acid (o) 


F C 6 H 4 CO 2 H 

IX-333 

140.11 

3260 

benzoic acid (m) 


FC6H4C02H 

IX-333 

140.11 

3261 

benzoic acid (p) 


FC 6 H 4 C 02 H 

IX-333 

140.11 

3262 

bromobenzene (p) 


FC 6 H 4 Br 

V-209 

175.01 

3263 

chlorobenzene (o) 


FC 6 H 4 CI 

♦V-110 

130.55 

3264 

chlorobenzene (m) 
chlorobenzene (p) 


FC 6 H 4 CI 

FC 6 H 4 CI 


130.55 

3265 


V-201 

130.55 

3266 

chlorobromo- 


CHClBrF 

1-67 

147.39 


methane 





3267 

chloromethane 


CH 2 CIF 

1-60 

68.48 

3268 

dibromoethane 

( 2 ; 1 , 1 ) 

FCHz-CHBrz 

1-92 

205.86 

3269 

dibromoethane 

( 2 ; 1 , 2 ) 

FCHBrCHzBr 

1-92 

205.88 

3270 

1,1 -dichloro- 1 , 2 -di-| 


Ci 2 CBrCHFBr 

1-93 

274.77 


bromoethane ( 2 ) 





3271 

3272 

3273 

dichloromethane 
iodobenzene (p) 
naphthalene (a) 

Freon.21 

FCHCI 2 

F.C«H4l 

C 10 H 7 F 

1-61 

V-220 

V-540 

102.93 

222.01 

146.16 

naphthyl fluoride 

3274 

nitrobenzene (p) 


N02C8H4-F 

V-241 

141.10 


FMt scarlet 733 
Fast vcMow 4996 
Fsn^ol 3236 
Feraconltlnau cf. alkd. 


Fsrron 3888 Fire damp 4061 

Ferulio methyl ketone 6416 FIsetin 5806 

Filicin 3238 Flavin 6807 

Filicinic acid 3238 Flavopurpurin 6214 



<«GAN1€ COMPOUNDS 


55$ 


No. 

Crystalline 
Form ftnd 

Specific 

Melting 

Boiling 

Solubility in 100 Parte 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

3234 

col. cr. 

0.935<®® 

33-5* 

201 

Sl. S. 



3235 

col. pr. 

0.964?^® 

42 

201-2 

si. s. 

8. 

8. ; 8. pet. 

3236 

pr,/aq. 


169-70 

d. 

8. h. 

8.;8l.8. bz. 

8l. 8. 

3237 

nd. or pr. 


226-8 


sl. 8 . h. 


8.; i. Ig. 

3238 

col. cr./al. 


213-5 d. 

subl. si. d. 

1.4h. 

10 h. 

8l. 8. 

3239 

cr. 


184 d. 


s. chi. 

i. ab8. 

8l. 8.; 8. bz. 

3240 

pa. yel. 


100; 140- 

d. >175 

V. s. 

V. 8 . 



nd./HCI 


50(anh.) 





3241 

yei. pd. 




8. 



3242 

yel. nd./al. 


83-4 




8. ; 8. bz. 

3243 

col./lg. 


97 






3244 

nd. 


184 


8 . H 2 SO 4 

8. HNO 3 i 

3245 

nd./al. 

1.252£® 

109-10 

250-1*0™*° 

i. 

V. 8. h. ^ V. 8. 

3246 

col. cr./8l. 

1.2031“ 

115-6 

293-5 


8. h. i 8. 






8 . SO 2 


3247 

nd./aq. 


153 



8 . 8 . 

3248 

yel. rhb. 


83-4 

341.5 

i. 

V. 8 . V. 8 . 

3249 

nd. 


192-3 


8. chl. 

1. pet. 

3250 

yel. red pd. 


d. >290 


V. 8l. 8. h. 

8. h.; 8. alk. 8. h. ac. 

3251 

or. red pd. 




8. 

sl. 8. 

3252 

cot. cr. 


258-60 


i.;s. chl. 

V. si. 8. 8. h. bz. 

3253 

col. cr./et. 


201-5 


i. c. alk. 

V. sl. 8. 8. ac. 


bz. 






3254 

col. nd./ac. 


128-7** 


i.; 8. alk. 


3255 

cr. 


33 

165 



3256 

oil 

1.1621^“ 

-0.8 

187.4 

V. sl. 8. 


3257 

col. Iq. 


-43.5 

156-7 



3258 

col. Iq. 

1.024^® 

-41.9 

84.8 



3259 

nd./aq. 


120-2 


8. h. 


3260 

If./aq. 1 


124 


sl. 8. h. 


3261 

mn./aq. 


184-6 


8l. 8. h. 

8 . 8 . 

3262 

col. Iq. ' 

1.597^* 

-8 

1 52755inia 

I. 

< 

< 

3263 

Iq. 


-42,6 

1 38^®“™ 



3264 

col. Iq. 



123-5 



3265 

col. Iq. 

1.226if-i® 

-26.9 

1 3Q756inm 



3266 

col. iq. 

1.906^6® 

<-65 

38 



3267 

gas 






3268 

Iq. 



117.5 



3269 

col. Iq. 

2.267WO 

-54 

122.57«i«™ 



3270 

cot. Iq. 

2.13025® 


163.5 



3271 

gas 

1.4260® 

-135 

8.9 

i. 

8. 8. 

3272 

col. Iq. 

1.9251*® 

-18 (-27) 

1g3.27MiBa 

i. 

8. 8. 

3273 

Iq. 

1.133^-^® 

-8 

212-6 

8. bz. 

8.;8. ac. 8. chl. 

3274 

pa. yel. cr. 

1.320V'* 

27(21.6) 

206.7 




* Rapid heatingi m*. p. 37-8^. 

** Solvent free eryete. m. p. 253*4^. 
Fluoro«etKene 3046 


Fluorooethylene 6439 
Fluoro-methane 4240 
Fluoro«octane 4978 



PHYSICAL CONSTAJVTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3275 

pentabromoethane 


BrjC'CBrjiF 

1-95 

442.60 

3276 

pentachioroethane 


CI 3 CCCI 2 F 


220.31 

3277 

tetrabromoeth^ne 


BrsCCHBrF 

1-95 

363.69 

3278 

tetrachloroethane 


CI 3 CCHCIF 

1-86 

185.86 

3279 

toluene (o) 


CHjCsH^F 

V-290 

110.13 

328Q 

toluene (m) 


CH 3 C 6 H 4 F 

V-290 

110.13 

3281 

toluene (p) 


CH 3 C 6 H 4 F 

V-290 

110.13 

3282 

tribromoethane 


BrCHz-CFBrz 

1-93 

284.78 

3283 

tribromoethane 


BrzCHCHBrF 

1-93 

284.78 

3284 

trichloroethane 


CI 2 CHCHCIF 

1-85 

151.41 

3285 

trichloroethylene 


FCIC:CCl 2 


149.39 

3286 

trichloromethane 

Freon-11 

CI 3 CF 

1-64 

137.38 

3287 

Fluoroform 

trifluoro methane 

CHF 3 

1-59 

70.02 

3288 

Formaldehyde 

methanal 

HCH:0 

1-558 

30.03 

3289 

Formaldehyde 

a-trioxy methylene 

(CH20)3 

XIX-381 

90.08 


(meta) 





3290 

Formaldehyde 


(CHzOxxrizO 

1-566 

(30.03) 


(para) 





3291 

acetamide 

formicin f 

CH 3 CONHCH 2 OH 

11-178 

89.09 

3292 

bisulfite Na 


CHzOH-SOsNaHzO 

1-578 

152.11 

3293 

hydrosulfite 

hydrosulfite N. F. 

CH20Na2S204 H 20 

1-578 

222.16 

3294 

oxime 

formaidoxime 

HzCiNOH 

1-590 

45.04 

3295 

sulfoxalate Na 

formosul 

CHzOHSOzNa^HzO 

1-577 

154.12 

3296 

Formamido 


HCONH 2 

11-26 

45.04 

3297 

Formamldino 

salts only known 

HN:CHNH 2 

11-90 

44.06 

3298 

Formamidoximo 

isuretin 

HzNCHrNOH 

11-91 

60.06 

3299 

Formanillde 

formylaniline 

CeHs-NH-CHO 

XII-230 

121.13 

3300 

sodium salt 


C 6 H 5 N(Na)CHO 

XII-233 

143.12 

3301 

Formic acid 

methanoic acid 

HCOzH 

11-8 

46.03 

3302 

sodium salt 

sodium formate 

M COzNa 

11-14 

68.02 

3303 

thallium salt 

thallous formate 

HCOzTI 

11-16 

249.41 

3304 

Formyl acetone 


HOCHrCHCOCHs 

1-767 

86.09 

3305 

amino- 1 , 3-di- 

form-m-xylidide 

(CH 3 ) 2 C«H 3 NH 0 CH 

XII-1109 

149.19 


methyl benzene 
( 2 ) 

diphenylamine 

{via) 




3306 

N-Ph-formaniiide 

H.C0N(C6H5)2 

XlI-235 

197.23 

3307 

hydrazine 

formhydrazide 

HzNNH-CHO 

11-93 

60.06 

3308 

phenyl hydrazine 

09) 

thioaldehyde 


CsHsNHNHCHO 

XV-233 

136.15 

3309 


CHr(SCH 2 ) 2 S 

i 1 

XIX-382 

138.26 

3310 

Fraxin t 


1 1 

CisHieOio -h aq. 

XXXI-249 

370.30 

1311 

Fructofamlne (d) 

iso-glucosamine 

CsHnOsCNHz) 

IV-332 

179.17 

3312 

Fucoso 


C 5 Hn 04 CH 0 

1-876 

164.16 

3313 

Fulmlnuric acid 

iso-cyanuric acid 

NCCH(N02)C0NH2 

11-598 

129.08 

!314 

Fumaric acid 

butendioic acid 

(:CHC 02 H )2 

11-737 

116.07 


(tranm) 





3315 

amide 


(rCHCONHz)! 

11-743 

114.10 

3316 

chloride 

fumaryl chloride 

(rCHCOCDz 

11-743 

162.97 

3317 

Furfural (3) 


C 4 H 3 OCHO 


96.08 

3318 

Furfural (2) 

furfurol 

C^HsOCHO 

XVII-272 

96.08 


t Formicin is a commercial syrupy product. 
Fluoro-propane 6406-7 
Foliicurfn 2^ 

Formaldehyde diacetate 4430 
Formaldehyde diethyiacetai 2172 
Formaldehyde dimethylacetal 4424 
Formaldehyde dipropylacetal 5458 
Formaldehyde trimethyleneacetat 6285 


t See also Qlucoside table. 
Formaidoxime 3294 
Formamlne 3599 
Formhydrazide 3307 
Formicin 3291 
Formin 3599 
Formonitrile 3714 
Formopan 3295 


Formosul 3295 
Formyl-aniline 3299 
Formylcdiethylamine 2173 
Formyl-sallcyllo acid 168 
Formyl-xylidine 3305 
Form-xylidide 3305 
Forslino's acid-I 4551 



ORGANIC COMPOUNDS 


557 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltinq 
Point oc. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Alcohol Ether 

3275 

col. cr. 


176 d. 

subl. 120 

s. bz., chi. 

si. s. c. 


3276 

col. cr. 

1.7425® 

100 

136.8 




3277 

Iq. 

1 . 939160 


103 525nun 




3278 

col. Iq. 

1 .63116 70 


116.5 




3279 

col. Iq. 

1 .00415-20 

-80 ± 

113-4 




3280 

col. tq. 

0.99713 40 

- 110.8 

115-6 




3281 

col. Iq. 

o 

o 


116-7 




3282 

col. Iq. 

2 60517 so 


162 7757min 




3283 

col. Iq. 

2.67418® 


178 




3284 

col. Iq. 

1.539^4^°' 


103 




3285 

col. Iq. 

1 . 530250 

-82 

71 0 

d. 



3286 

col. Iq. 

1.49417 20 


24 9 

i. 



3287 

gas 

Iq. 1 .47 84® 


204O«tni. 

75 cc. 

500 cc. 

sl. 8 . chl. 

3288 

gas 

0.815-200 

-92 ± 

-21 

V. S. 

V. s. 

V. s. 

3289 

wh. solid 

1.1765® 

64; subl. 46| 

114. 575911 U 11 

21250; 


s.;sl.s.pet. 





® h. 



3290 

wh. amor. 


1 50-60 

subl 120 ± 

20-30«® 



3291 

hyg. cr. 

1.2 

50-2 ± 


V. s- 

V. 8. 


3292 

nd./aq. 




s.; d. alk. 

si. s.; d. a. 

s. Me al. 

3293 

nd. 







3294 

col. Iq. 



84 

10-20 



3295 

hyg. nd./ 


63-4 

d. >125 

50-60 

i. abs. 

i.; i. bz. 


aq. 







3296 

hyg Iq. 

1 . 13334 ®-® 

2 5 

109^5n 



V. sl. 8 . 

3297 








3298 

rhb. 


104-5 


V. s. ; i. 


V. sl. s. 

3299 

mn. 

1.147}^® 

47 

216120min 

si. s. 


8. 

3300 





d. 



3301 

col. Iq. 

1.220^® 

8.40 

100.8 

OD 



3302 

mn. 

1.919 

255 

d. 

70 

si. 8 . 

i.; s. gly. 

3303 

nd./al. 

4 967 

104(101) 


50010® 

sl. S. 

v.sl.s.chl. 

3304 

exists only 







as salts 







3305 

nd./al. 


164-5* 






3306 

rhb./al. 

1 . 23054 O-® 

73-4 

1 89-901 5Tnni 



8 . ; 8 . bz. 

3307 

pi. or nd. 


54 


V. s. chl. 

V. s.; s. bz. 

V. s. 

3308 

If./al. 


145-6 


8 . h. 


sl. s. bz. 

3309 

pr./chl. 


247(218) 

subl. 150 

si. s. h. 

sl. s. 

sl. s.; s. bz. 

3310 

nd./al. 


-H 20 , 110 

d. 201-5 

s. h. 

s. h. 


3311 

syrup 





s. 


3312 

nd. 


145 


V. 8. 

V. sl. 8. 


3313 

pr./al. 


145 d. 


V. s.; i. bz. 

V. s. 

V. sl. s. 

3314 

col. pr. 

1.635-*:^° 

286-7** 

290 

O.7170; 

5.7529.70 

0.7250 




subl. 7200 


9 . 8100® 



3315 

pr./aq. 


d. 265-70 


s. h. 

sl. s. h. 

i. ac.; i. chi. 

3316 

col. Iq. 

1 . 41518 “ 


161-4 

d. 

d. 


3317 

Iq. 

l.lllf^® 


1 4473 ZIXUXI 




3318 

1 Iq- 

1.1 59^“ 


161 .7760mr 

9.113° 




* When heated rapidly, m. p. 
Forsiing'a acid-II 4550 
FranguHn, of. glcde. 
Frangulinic acid 2874 
Franguloside, cf. glcde. 
Fraxin, cf. glcde. 

Fraxinin, cf. glcde. 

Freon 2246 , 3271, 3286, 6206 


r®. ** In sealed tube. 
Fructose 3616 
Fructosone 3368 
Fruit sugar 3616 
Fuchsine 5571 
Fuchsine (para) 5039 
Fuchsine car bind base 5570 
Fuchsone 2741 


Fumarine, cf. aikd. 

Fumaryl chloride 3316 
Furacrolein 3347 
Furan 3327 

Furan carboxylic acid 3339-40 
Furan tetrahydride 5773 
Furfuracrolein 3347 
Furfuraldehyde 3318 



PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3319 

Furfural acetone 


C4H30CH:CHC0- 

XVII-306 

136.14 




CHs 



3320 

acetophenone (w) 


C4H30CH:CHC0- 

XVII-353 

198.21 




CfiHs 



3321 

diacetate 


C 4 H 30 CH( 02 CCH 3)2 

XVII-278 

198.17 

3322 

oxime (a)(syn) 

furfuraldoxtme 

C4H30CH:N0H 

XVII-281 

111.10 

3323 

oxime (fi)(anti) 


C4H30CH:N0H 

XVII-281 

111.10 

3324 

phenylhydrazone 


C4H30CH:NNH- 

XVII-282 

186.21 




CeHs 



3325 

2-thiohydantoin (5; 


CONHCSNHC: 

i I 


194.20 




CHC4H3O 



3326 

Furfuramlfle 


(C 5 H 40 ) 3 N 2 

XVII-281 

268.26 

3327 

Furfuran 

furan 

CH:CHCH:CHO 

1 . _J 

XVII-27 

68.07 

3328 

Furll (a,a) 

difurfuroyl 

(C 4 H 30 C 0)2 

XIX-166 

190.15 

3329 

dioxime (ayn)(a) 


(C 4 H 30 *C:N 0 H) 2 * 

XIX-166 

238.20 




H2O 



3330 

dioxime (fi) 


(C4H30C:N0H)2 

XIX-166 

220.18 

3331 

Furfuryl acetate 


C4H3OCH2O2CCH3 

XVII-112 

140.13 

3332 

alcohol 

a-furyl car bind 

C4H3OCH2OH 

XVII-112 

98.10 

3333 

amine 


C4H3OCH2NH2 

XVIII-584 

97.11 

3334 

butyrate (a) 


C3H7CO2CH2C4H3O 


168 19 

3335 

chloride (a) 


C4H3OCH2CI 


116.55 

3336 

furoate (a) 

furfuryl 

C4H30C0rCHr 


192.16 



pyromucate 

C4H3O 



3337 

mercaptan (a) 


C 4 H 30 CHrSH 


114.16 

3338 

propionate (a) 


CjHsCOzCHz- 


154.16 




C4H3O 



3339 

Furolc acid (d)(3) 


C4H3OCO2H 

*XVIII-439i 

112.08 

3340 

acid (a)(2) 

pyromucic acid 

C4H3OCO2H 

XVIII-272 

112.08 

3341 

amide (a) 

pyromucamide 

C4H3OCONH2 

XVIII-276 

111.10 

3342 

amide (d) 
anhydride (a) 


C4H3OCONH2 
(C4H3O CO)zO 


111.10 

3343 

pyromucic anhydridej 

XVIII-276 

206.15 

3344 

chloride (a) 

furoyl chloride 

C4H3OCOCI 

XVIII-276 

130.53 

3345 

nitrile (a) 

2-cyanofuran 

C4H3O.CN 

XVIII-278 

93.08 

3346 

Furoin (a, a) 


C4H3O CHOH CO- 

XIX-204 

192.16 




C4H3O 



3347 

Furyl -acrolein 

fur (fur)acroletn 

C4H30CH:CHCH0 

XVII-305 

122.12 

3348 

acrolein oxime 


C4H30.{CH)3N0H 


137.13 

3349 

acrylamide 


C4H30.CH:CH. 

XVIII-300 

137.13 




CO.NH2 



3350 

acrylic acid 

(stable form) 

C4H30CH:CH.C02H 

XVIII-300 

138.12 

3351 

acrylic acid 

(labile form) 

CeHsOCOjH 

XVIII-301 

138.12 

3352 

Gallatnida (3,4, 5;1) 

gallamic acid 

(H 0 ) 3 C 6 H 2 .C 0 NH 2 - 

X-487 

196.16 







3353 

Gallocyanina 

solid violet 

Ci5Hi205N2 

XXVII-438 

300.26 

3354 

Garanyl acetate 

geraniot acetate 

CH 3 C 02 -CioHi 7 

11-140 

196.28 

3355 

n-butyrate 


C3 H 7 .C 02 *Cio H|7 

11-272 

224.33 

3356 

formate 


H.C02.CioH|7 

11-23 

182.25 

3357 

Gerntanium taira- 

tetraEt germanium 

(C2Hs)4Qe 

IV-631 

188.84 


thyi 


Purfuratdoxime 3322-3 
Purfurol 3318 
Furfuryl pyromuoate 3336 
FurfuryUdene. cf. furfural. 
Furoyl chloride 3344 
Furyt cf. aleo furfuryl. 
Furyl oarbinol 3332 
Fury! i^anide 3345 


Furyl idene acetic acid 3350-1 
Fustic 5806 
Fustin, cf. glcde. 

Q acid 4495-6 
Galactonic acid 3946 
Qaiactose 3617 
Qallacetophenone 6211 
Qallamic acid 3352 


Qailic acid 6223 

Gallic acid dimethyl ether 5686 

Gallic acid trimethyl ether 6242 

Gallicin 4249 

Gailobromol 1841 

Gamma acid 338 

Qarantose 5579 

Gardenal 5113 



ORGANIC COMPOUNDS 


559 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point **0. 

Boilina 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

3319 

col. nd. 


39-40 

135-7331D1D 



8.; 8. chi. 

3320 

oil 

1.114M® 


317 




3321 

col. cr./pet. 


52-3 

220 

i.; 8. bz. 

s. 

V. 8. 

3322 

nd./lQ. 


90-1 

201-8 si. d. 

V. si. 8. c. 

s. ; s. bz. 

8.; 8. ac. 

3323 

nd./lg. 


74-5 


si. 8. 

V. 8. ; s. bz^ 

V. 8. 

3324 

yel. If./al. 


97-8 


i.; i. Ig. 

8. 


3325 

gn. cr. 


250-2 


i. 

si. 8. 



3326 

nd./ai. 


117-21 

250 d. 

i.;d. a. 


S. 

3327* 

col. Iq. 

0.9373^® 


31_27S8n»> 



s. 

3328 

yel. nd./bz., 


165-6 


i.; s. chi. 

si. 8. 

si. 8. 

3329 

col. nd./aq. 


166-8 


V. 8l. 8. bz. 


V. 8. 

3330 

cr./lg.-et. 






V. 8l. 8. 

3331 

col. oil 

1.118-V-® 


175-7 



8. 

3332 

oil 

1.1295^® 


1 69 . 57S2mn« 

oo ; slow d. 


8. 

3333 

Iq. 

<1 


1 45^^^°^ 

00 


8. 

3334 

col. Iq. 

1 . 053^® 


212-3 

V. 8l. 8. 



3335 

col. Iq. 

1.1 78^:^® 


4 g 26 iiun 

i. 



3336 

col. Iq. 

al .33 

a19.5 

>350760 d. 

i.; i. pet. 

> bz. 

> chl. 



^1 .40 

/S27.5 





3337 

col. oil 

1.132^!^® 



i. 



3338 

col. Iq. 

1.109-5*^® 


195-6 

V. si. 8. 



3339 

col. nd./aq. 


121-2 

105-10^2«n™ 

s. h. 


V. 8. 

3340 

mn. pr. 


133-4 

230-2 

3.615®; 


8. 




subi.>100j 

d. >250 

25 h. 



3341 

cr. 


142-3 

subl. >100 




3342 

cr. 


169 





3343 

nd./al. 


73 

325 d. 




3344 

col. Iq. 


-2 toO 

173-6 

8l. d. h. 

si. d. h. 


3345 

col. Iq. 



146-8 

V. si. s. 



3346 

pa. brn. 


138-9 

d. 

V. si. 8. h. 

8l. 8. h.; 8. 

si. 8. 


nd./Me al. 





h. toluene 


3347 

yel. nd./lg. 


54 

>200 d. 

i. 



3348 

yel. nd. 


103-5 


i. 



3349 

8c./aq. 


168-9 


V. 8l. 8. c. 



3350 

nd./aq. 


141 

286 d.; in 

0.2 c.; 

8. ; V. 8. ac. ; 

V. 8.; i. 1 





vac. subl. 

8. h. 

1 . 515® bz. 

i. CSz 

3351 

pr. or pt. 


103-4 


s. h. 

7.519® bz. 


3352 

If./aq. 



244 d. 

8. h. 

8. 






(anh.) 




3353 

gn. cr. 




V. 8l. 8. h. 

8.; 8. act. 

8. alk. 

3354 

col. Iq. 

0.917i»® 


242-5764 d. 

V. si. 8. 

8. 

00 

3355 

col. Iq. 

0.901-lf^° 


-|5<|_316°u» 

i. 

8. 1 

s. 

3356 

col. iq. 

0.927^® 


‘I13.up50un 

i. 

8 . 

8 . 

3357 

col. Iq. 

0.991MT 

-90 

163.5 


8. 

8. 


Qardenidin 1655 
Qardenin 1555 
Garlic oil 1684 

Gas (for war) 1247; 1303; 1473; 

1985; 4697 
Gauitherin, cf. alode. 

GC solvent 3446 
GeJaaniine. cf. aikd. 


Qelseminic acid 5604 
Qelseminine, cf. aikd. 

Qenol 4117 

Gentian violet base 3592 
Gentian violet dye salt 3593 
Qentisio acid 2317 
Geoff royine 4405 
Qeranial 1512 


Geraniol 2517^ 

Geranioi acetate 3354 
Geraniol butyrate 3355 
Geraniol formate 3356 
Geranioi tetrahydride 2520 
Geranioiene 2492 
Glaucine, cf. aikd. 

Glaurin 2234 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

B&l 

Ret. 

Formula 

Weight 

3358 

Gluco««e-heptose 

id) 


C 7 HUO 7 

1-934 

210.18 

3359 

Gluconic acid 


CH20H(CH0H)4* 

CO 2 H 

111-542 

196.16 

3360 

Ca salt 

Ca gluconate 

Ci2H220i4Ca'H20 

III-544 

448.39 

3361 

5-lactone 

glucono-5-lactone 

CeHioOe 

♦XVIII-405 

178.14 

3362 

Glucose (a) penta- 
acetate (d) 

penta-acetyl 

glucose 

C6H706(C0CH3)5 

XXXI-119 

390.34 

3363 

05)pentacetate id) 


C6H706(C0CH3)5 

XXXI-120 

390.34 

3364 

pentabutyrate 


C6H706(C0C3H7)5 


530.60 

3365 

pentapropionate 


C6H706(C0C2H5)5 


460.47 

3366 

phenylhydrazone 

id)ia) 

CeHsNHNrCeHuOs 

XV-221 

270.28 

3367 

phenyihydrazone 

w 


CfiHsNHNrCsHizOs 

XV-221 

270.28 

3368 

Glucosone (cf) 

fructosone 

C 4 H 9 O 4 CO-CHO 

1-932 

178.14 

3369 

Glucosoxime id) 


C 6 Hi 205 :NOH 

1-902 

195.17 

3370 

Glutaconic acid 

(trans) 

pentendioic acid 

HO 2 CCH 2 CH: 

CHCO 2 H 

11-758 

130.10 

3371 

Glutamic acid idl) 

glutaminic acid 

H 02 CCHNH 2 * 

(CH 2 ) 2 C 02 H 

IV-493 

147.13 

3372 

acid«)(+) 

o-NHa-glutaric 

C 5 H 9 O 4 N 

IV-488 

147.13 

3373 

acid HCi id) 

acidulin 

C 5 H 9 O 4 N.HCI 

IV-491 

183 60 

3374 

amide idl) 

glutamine 

H 02 CC 3 H 5 NH 2 C 0 * 

NH 2 

IV-491 

146.15 

3375 

amide (f)(+) 

i-glutamine 

C 5 H 10 O 3 N 2 

IV-491 

146 15 

3376 

Glutaric acid 

pentandioicacid 

CH 2 (CH 2 C 02 H )2 

11-631 

132.11 

3377 

nitrile 


CH 2 (CH 2 CN )2 

11-635 

94.11 

3378 

Glutathione 


C,oH,706N3S 

**IV-931 

307.32 

3379 

Glyceric acid idl) 

dihydroxy-propionic 

HOCH 2 CHOHC 02 H 

m-392 

106. OB 

3380 

aldehyde idl) 


HOCHzCHOHCHO 

1-845 

90.06 

3381 

Glycerol 

glycerin 

CH 0 H(CH 20 H )2 

1-502 

92 09 

3382 

acetate, mono 

monacetin t 

C 5 H 10 O 4 

11-146 

134.13 

3383 

acetate, di 

diacetin 

H0C3H5(02CCH3)2 

[ 11-147 

176.17 

3384 

amine, di (ctt) 

1 , 3 -diNH 2 - 2 -pro- 

panol 

CH0H(CH2NH2)2 

IV-290 

90.13 

3385 

amine, mono (a) 

1 -NH 2 - 2 , 3 -pro- 

pandiol 

CHzOHCHOH- 

CH 2 NH 2 

IV-301 

91.11 

3386 

iso-amyl ether 

(diXcry) 

(C 5 HnOCH 2 ) 2 ‘CHOH 

1-513 

232.35 

3387 

iso-amyl ether 

(mono)(a) 

CHzOHCHOH- 

CH 2 OC 5 H 11 

1-513 

162.22 

3388 

bromohydrin, 
di (a) 

1,3-dibromo-2-pro- 

panol 

(CH 2 Br) 2 :CHOH 

1-365 

217.91 

3389 

bromohydrin, 

dl(/9) 

2,3-dibromo-1-pro- 

panol 

Br-CHz-CHBr- 

CHzOH 

1-357 

217.91 

3390 

ri-butyl ether 

(di)(o7) 

(C 4 H 90 CH 2 ) 2 :CH 0 H 


204.30 

3391 

n-butyl ether 

(mono)(a) 

CHzOHCHOH- 

CH 2 OC 4 H 9 


148.20 

3392 

n-butyrate, mono 

cx-monobutyrin 

C3H7C02CH2- 

CHOH-CHzOH 

11-273 

162.18 

3393 

chlorohydrin, di 
(o) 

1,3-dichloro-2-pro- 

panol 

(CH 2 CI) 2 :CH 0 H 

1-364 

128.99 

3394 

ilHI 

2,3-dlchloro-1 -pro- 
panol 

CICH 2 CHCICH 2 OH 

1-356 

128.99 


t Mixture of both isomere. 
Qluco-ohlorat t280 
Qluoo-iialtin, of. QleOe. 
Qluooeamine (ieo) 3311 


Oiucose dimethyi-ketal 60 
Qlucosido-methyl salicylate, cf. oicde. 
QluoosidcHsalicylaldehyde, cf. glcde. 
Qluside 5579 
Qfutamine 3374-5 



ORGANIC COMPOUNDS 


Crystalline 
Form and 
Color 


Specific 

Gravity 


Melting 
Point °C. 


Boiling 

Point 


Solubility in 100 Parts 
Water I Alcohol I Ether 



♦ Heated rapidly, m. p. 213®; d. - HCl, in aq. GIycerin(6) 3381 
** Solidifies at much lower temp. Glycerol, cf. also glyceryl. 

Qlutaminic acid 3371 











PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Glycerol 





3395 

ohiorohydrin, mono 

a-chiorohydrin 

CHzCiCHOHCHzOH 

1-473 

110.54 

3396 

3397 

chlorohydrin, mono 
formal ♦ 
formate, di ♦ 
furfural * 
guaiacot ether, 
mono 

^-chiorohydrin 

CHCI(CH20H)z 

HiCrCsHfiOj 

(HC02)2C3H60 

C5H40:C3H603 

CH 30 C 6 H 40 - 

C3H5(OH)a 

1-476 

110.54 

104.10 

148.11 
170.16 
198.21 

3398 

3399 

3400 


n-24 

guaiamar; aresol; 
oreson 


3401 

iodohydrin, dl (a) 

1,3-diiodo-2-pro- 
panol; iotone 

(CHaDzrCHOH 

1-366 

311.92 

3402 

lodohydrin, mono 
(a) 

3-iodo-1 , 2 -propan- 
diol; alivai 

CH 2 ICH 0 HCH 20 H 

1-475 

202.01 

3403 

methyl ether, di 

(ay) 

(CH 30 CH 2 ) 2 CH 0 H 

1-512 

120.1.5 

3404 

methyl ether, mono 

(«) 

CH30C3H5(0H)2 

1-512 

106. 12 


nitrate, di ( 1 , 2 ) 


C3H5(0H)(0.N02)2 

1-515 

182.09 

3406 

nitrate, di (1,3) 


CH0H(CH2N03)2 

1-515 

182.09 

3407 

nitrate, mono (a) 


(HO)2C3H50N02 

1-514 

137.09 

3408 

nitrate, mono 09) 


(CH20H)2CH0N02 

1-515 

137.09 

3409 

phenyl ether, di 

(«7) 

(C 6 H 50 CH 2 ) 2 CH 0 H 

VI-149 

244.28 

3410 

phenyl ether, 
mono (a) 

antodyne 

C 6 H 50 CH 2 CH 0 H- 

CHzOH 

VI-149 

168.19 

3411 

phosphoric acid 


(H0)2C3H50P03H2 

1-517 

172.08 

3412 

phosphate, sodium 

(0) 

(H0CH2)2CH0- 

P 0 ( 0 Na)r 5 H 20 

♦1-517 

306.14 

3413 

propionate, mono 

a*monopropionin 

C2H5C02CHr 

CHOHCHiOH 

♦11-107 

148.16 

3414 

salicylate, mono 
(aor^) 

monosalicylin 

HOCeH4COr 

C3H5(0H)2 

X.82 

212.20 

t 

3415 

Stearate, mono 

a-monostearin 

Ci7H35C02’CH2* 

CHOHCH 2 OH 

n-380 

358.55 

3416 

stearate, mono 

/9*mono8tearin 

Ci 7 H 35 C 02 *CH: 

(CH20H)2 

n-380 

358.55 

3417 

Glyceryl ether 


C3H503*:C3H5 

XIX-393 

130.14 

3418 

triacetate 

triacetin 

(CH3C02)3C3H5 

n-147 

218.20 

3419 

triarachidate 

triarachin 

(C 19 1439002)303 Hs 

U-390 

975.61 

3420 

tri benzoate 

tribenzoin 

(C6H5C02)3C3H5 

IX-140 

404.40 

3421 

tributyrate 

tributyrin 

(C3H7C02)3C3H5 

11-273 

302.36 

3422 

tricaprate 

tricaprin 

(C9Hi9C02)3C3H5 

11-356 

554.83 

3423 

tricaproate 

tricaproin 

(C 5 Hi 1 002 ) 30314 $ 

n-324 

386.51 

3424 

tricapryiate 

tricaprylin 

(07Hi50O2)303H5 

11-348 

470.67 

3425 

triheptyiate 

triheptylin 

(06Hn0O2)303H5 

**n-296 

428.59 

3426 

trilaurate 

trilaurin 

(On H 23002 ) 303 H 5 

n-362 

638.98 

3427 

trimyristate 

trimyristin 

(0i3H27OO2)303H5 

11-367 

723.14 

3428 

trinitrate 

nitroglycerin 

(02NO)303H5 

1-516 

227.09 

3429 

tri nitrite 


(ONO)303H5 

1-614 

179.09 

3430 

trioleate 

triolein 

(C 17 H 33002)303 Hs 

11-468 

885.40 

3431 

tripalmitate 

tripaimitin 

( 0 | 5 H 31 002)303 Hs 

11-373 

807.29 

3432 

tripropionate 

tripropionin 

(02H5C02)303H5 

*11-107 

260.28 

3433 

tristearate 

tristearin 

(Ol7 H3s002)303 Hs 

11-383 

891.45 

3434 

trivalerate 

trivalerin 

(04H9002)303 Hs 


344.44 


* Mixture of both Isomers. GiyoeryUamine 3384*5 

Qlyoeryi, of. also giycsrol. Glyceryl diacetate 3383 








ORGANIC COMPOUNDS 


563 


Crystalline 
No. Form and 
Color 


Specific 

Gravity 


Melting 15<^ng 
Point ®C. Point ®C. 


Solubility in 100 Parts 
Water Alcohol Ether 




3395 

col. Iq. 

1.318H" 


213 



8. 

3396 

col. Iq. 

1.321^!^** 


1461Snua 

8. 

» ; 8. bz. 

00 ; > act 

3397 

col. Iq. 

1.220ff® 


192-5 

oo 



3398 

col. Iq. 

1.30415® 


^63.6S0mm 

I. CS2 



3399 

yel. Iq. 

1.267n° 


ie3-722inm 

s. 


sl.s. 

3400 

col. or. pd. 


78-9 


5 


8.; 8. chl. 

34GI 

yel. oil 

2.41S® 

freezes 


1.3;d. 

m * 00 hf , 

00 ; 00 chi. 




-16to-20l 


alk. 



3401 

col. cr. 

2.0313® 

49 ± 


V. s. 



3403 

col. iq. 

1.004^® 


169 




3404 

col. Iq. 

1.111^-® 


220 



8. 

3405 

oil 


expl. 


d. by a. 

d. by a^. 


34015 

oil 

1.471S® 

<-30; 

1 46-81 5«a 

d. by a.. 

V. s. ^ 

V. 8. 




expl. 

si. d. 

alk. 



3407 

col. pr. 

1.40 

58-9 

155-60* 

7015® 

V. 8. ^ 

V. sl. 8. 

3408 

If. 

1.40 

54 

155-60 


V. s. 

sl. 8. 

3409 

col. hex. 

1.179^® 

80-1 

200-1010®“ 

i. ; 8. bz. 

s. h. , 

8.; 8. chl. 

3410 

col. nd./ 

1.225^® 

69-70 

20022ixuu 

w ; V. si. 

» : V. s« bz. 



abs. et. 


(53-4) 


8. Ig. 



3411 

syrup 

1.5914® 

-20 


00 

oo abs. 


3412 

pl./aq. 


98-100 

d.>130 

66 c. 



3413 

col. Iq. 

1.154^® 


1 41 -45xnni 





col. nd./ 


76 


1 c.; 

8.; o gly. 

sl. 8.; 


et. 




V. s. h. 


8. h. bz. 

3415 

col. nd./ 

0.984^® 

82(57) 


1. 

8. h. 

8. 


Meal. 







3416 

nd. or wax 




i. 

8. h. 


3417 

Iq. 

1.0911*® 


171-2 




3418 

col. Iq. 

i.ieiif® 

-78 

258-9 

7.1715® 

00 ; 00 chl. 

00 ; 00 bz. 

3419 

col. cr. 


72.2 


i. 

8. h. 

8. h. 

3420 

nd./Me al. 

1.22812® 

75-6 

d. 

i. ; s. bz. 

8. h. 

8.; 8. chl. 

3421 

col. Iq. 

1 .032^® 

<-75 

305-9 

i. 

8. 

8. 

3422 

col. cr. 

0.921^® 

31(25) 


i.; 8. bz. 

8. h. 

V. 8. 

3423 

col. Iq. 

0.987^® 

-25 



8. 85% al. 

8. 

3424 

col. Iq. 

0.954^® 

8.3(-21) 


i. 

8. 85% al. 

8. 

3425 

col. Iq. 

0.96920® 


223-53“® 

i. 

8. 

8. 

3426 

col. nd. 

0.894^®-® 

46.4(36)>w« 


V. 8. bz. 

sl. s. c. 

V. 8. 

3427 

If. 

0.885^® 

56.5(49)** 


i. ; V. 8. bz. 

V. 8. 

V. 8. chi. 

3428 

col. or yel. 

1.594^^® 

13.3(2.0) 

1601 Smm- 

0.1820® 

54200 abs. 



oil 



expl. 270 




3429 

yel. Iq. 

1.291i^® 


150 si. d. 

d.;i. CSz 

d.; 8. chl. 

8.; 8. bz. 

3430 

col. oil 

0.91515®® 


2401*“® si. d. 

t. 

sl. 8. 

V. 8. 

3431 

col. nd. 

0.866^® 

65.1 

310-200-1®® 

i. 

0.004*1® 

V. 8. 




(55; 45) 



abs. al. 


3432 

Iq. 

I.IOOf*® 


177-8220inio 




3433 

col. pr. 

0.862^® 

70.8(54.5; 


I.; 8. bz. 

8. h. 

8. h.; 8l. 




64.5) 




8. pet. 

3434 

pa. yel. Iq. 

1.030*®® 


152-51® 

i. 


8. 


* Not explosive. 

** Probably several other modifications. 


Glyceryl tribromohydrin 6112 
Glyceryl trichlorohydrin 6166 



PHYSICAL CONSTANTS OF 



Qfyoidol 3436 
Qfydn (photo) 3800 
Otydne ethyl ester 3067 
Qlyotfie phenetidide 5116 
Otyooool 3437 


Glycol acetal 3207 
Glycol amide 3472 
Glycol bromohydrin 3193 
Glycol chlorohydrtn 3194 
Glycol cyanohydrin 3195 


Glycol di bromide 1837 
Glycol dichtoride 1994 
Glycol diiodide 2391 
Glycol ethyl ether 1265 
Glycol ethylidene-diacetal 3207 




ORGANIC COMPOUNDS 
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Glycol iodohydrin 3208 
Glycol methylene ether 3454 
Glycol phenyl ether 5136 
Glycolic ethyl ether 2912 
Glycolic methyl ether 4063 


Glycol ine 2533 
Glycol uril 139 
QlycoiyI thiourea 5907 
Qlycolyl urea 3679 


Glycovaniliin, cf. glodOi 
Qlycophiliin, cf. glcde. 
Qlyoxalie acid 3480 
Qlyoxalin 3851 ‘ 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3479 

Glyoxfme 


HOIM:CHCH:NOH 

1-761 

88.07 

3480 

Glyoxylic acid 

giyoxalic acid 

HOzCCHzOHzO 

III-594 

92.05 

3481 

Quaiacol acetate 


CH 3 OC 6 H 4 O 2 CCH 3 

VI-774 

166.17 

3482 

benzoate 

benzosol 

CH30C6H402C7H5 

IX-130 

228.24 

3483 

n-caproate 


CH30C6H402C6Hn 


222.27 

3484 

carbonate 

duotal 

(CH30C6H40)2C0 

VI-776 

274,26 

3485 

cinnamate 

styracol 

CH 3 OC 6 H 4 O 2 C 9 H 7 

IX-585 

254.27 

3486 

salicylate 

guaiacoi salol 

Ct4Hl204 

X-81 

244.24 

3487 

valerate 


CH 3 OC 6 H 4 O 2 C 5 H 9 


208.25 

3488 

Quanidine 

i mi no-urea 

(H2N)2C:IMH 

III-82 

59.07 

3489 

acetate 


CH 5 N 3 HC 2 H 3 O 2 

III-86 

119.13 

3490 

carbonate 


(CH5N3)2H2C03 

III-86 

180.17 

3491 

hydrochloride 


CH 5 N 3 HCI 

III-86 

95.54 

3492 

nitrate 


CH 5 N 3 HN 03 

III-86 

122.09 

3493 

sulfate 


(CH5N3)2H2S04* 

III-86 

225.23 







3494 

thiocyanate 


CH 5 N 3 HCNS 

III-169 

118.16 

3495 

Qynocardic acid 


C,7H33C02H 

♦IX-45 

282.45 

3496 

Hodonal 

Me-n-Pr-carbinol- 

HzNCOrCHCCHj)- 

III-29 

131.17 



urethane 

(CH 2 CH 2 CH 3 ) 



3497 

Helenln 

alantolactone 

C 15 H 20 O 2 

XVII-327 

232.31 

3498 

Homatein 


CisHizOs 

XVIII-227 

300.26 

3499 

Hematin 

phenodin 

Cj4H33 05 N4Fe 


633.49 

3500 

Hematoxylin 

hydroxybrasilin 

Ci6Hi406*3H20 

XVII-219 

356.32 

3501 

Homln 


C34H3204N4CIFe 


651.94 

3502 

Hemipinicacid 

3,4-di MeO-phthalic 

(CH30)2C6H2: 

X-543 

226.18 


(3,4;1,2) 

acid 

(C02H)2 -f aq. 



3503 

Heneicesane (n) 


CH3(CH2)i9CH3 

1-174 

296.56 

3504 

Henelcosene-9 


CH3(CH2)7CH: 

1-227 

294 . 55 




CH(CH2),oCH3 



3505 

Hentriaeontane (n 

) 

CH3(CH2)29CH3 

1-177 

436.82 

3506 

Hopta-chloropropane (1 ,1 ,1 ,2,2,3,3) 

Cl3C'CCl2'C HCI 2 

1-108 

285.24 

3507 

cosane (n) 


CH3(CH2)25CH3 

1-176 

380.72 

3508 

decane (n) 


CH3(CH2),5CH3 

1-173 

240.46 

3509 

decyi alcohol 

heptadecanol-9 

[CH3(CH2)7l2CHOH 

1-430 

256.46 

3510 

diene>2,4 


CH3(CH:CH)2C2H5 

1-257 

96.17 

3511 

Heptandiol-1,7 


H0(CH2)70H 

1-489 

132.20 

3512 

Heptane (n) 


CH3(CH2)5CH3 

1-154 

100 20 

3513 

Heptane (iso) 

2-methyl-hexane 

(CH3)2CHC4H9 

1-156 

100.20 

3514 

Heptane 

3-methyl-hexane 

C3H7CH(CH3)C2H5 

1-157 

100.20 

3515 

Heptane 

2,2-dimethyl- 

(CH3)3CCH2C2H5 

1-157 

100.20 



pentane 




3516 

Heptane 

2,4-di methyl- 

[(CH3)2CH]2CH2 

1-158 

100.20 



pentane 




3517 

Heptane 

3,3-dimethyl- 

(CH3)2C(C2H5)2 

1-158 

100.20 



pentane 




3518 

Heptane 

3-ethyl-pentane 

(C2H5)3CH 

1-157 

100.20 

3619 

Heptane 

2,2,3-tri Me-butane 

(CH3)3CCH(CH3)2 

**1-121 

100.20 

520 

Heptaneic acid 

oenanthy lie acid 

CH3(CH2)5C02H 

11-338 

130,18 

3521 

aldehyde 

oenanthoie 

CH3(CH2)5CH0 

1-695 

114.18 

3522 

aldehyde oxime 

enanthaldoxime 

CH3(CH2)5CH:N0H 

1-698 * 

129.20 

3523 

amide 

n-heptamide 

CH3(CH2)5C0NH2 

n-340 

129.20 


Otyoxyr dlureld 0 181 
g}yj2^^ttr..,766 

OflptoofMiie, cf. aikd. 


Qratus strophanthin, cf. gicde. 
Quaethol 2927 
duaiacol 4079 

Quaiacol ethylene ether 3457 
QuaJacoi glycei^l ether 3400 
Quaiacol eaioi 3486 
Qualamar 3400 
Quajen 2508 


Quanicaine 1760 

Quanidine aminovaleric acid 575 
Quanine, cf. aikd. 

Quanyl glycine 3442 
Quanyl hydrazine 322 
Quanyi urea 2081 
Quaranine, cf. aikd. 

Quojol 2427 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ktlier 

3479 

pr./aq. 


178 


V. 8. h. 

V. 8. 

V. 8. 

3480 

mn./aq. 


98 


V. s. 

V. 8l. 8. 

V. sl. 8. 

3481 

col. Iq. 

1.1560® 


240-1 



00 

3482 

col. cr. pd. 


57-8 


V. si. 8. 

3. h. 

8.; s. chi. 

3483 

col. Iq. 



1 68-70^ 5mni 



s. 

3484 

cr. 


86-8 



2; s. h. 

7; 8. bz. 

3485 

nd./al. 


130 



s.; 8. bz. 

8.; 8. chi. 

3486 

col. cr./al. 


65 



s. 

8.; 8. chi. 

3487 

yel. Iq. 

1 .05 


265 


8.; 8. bz» 

s.; 8. chi. 

3488 

hyg. col. cr. 


50 ± 


V. S. 



3489 

nd. 


229-30 


V. 8. 


i. 

3490 

col. cr. 

1.25 

197 d. 


5024® 

0 2240 

1 . NH 3 

3491 

3492 

col. cr. 
col. cr. 




V. 8. 

s. 



214 


14250 

1 6250 ' 

0.625O act. 

3493 

col. cr. 




V. 8. 

i. 


3494 

col. If. 


118 


730° 

13515 ® 


3495 

col. If./ai. 


67.5 


1. 



3496 

col. nd. 


74-6 

215± 

0.835® 


s.; 8. chi. 

3497 

nd./aq. al. 


76 


V. si. 8. h. 

8. ; 8. bz. 

8. ; 8. chi. 

3498 

silv. nd. 


250 d. 


0.0620®; s. 

sl. 8.; 

0 . 01320 °; 






NH 4 OH 

1. chi. 

I. bz. 

3499 

brn. pd. 


>200 


i.; 8. alk. 

I.; I. chi. 

I. 

3500 

cr./aq. 


140(anh.) 

-HzO, 

8. h. 

8.; 8. aq. 

8. 


(NH4)2S03 



100-20 


borax 


3501 

b. bl. rhb. 




i.; 8. ac. 

i. 

1.; I. chi. 

3502 

mn. 




8l. 8. c. 


0.09 

3503 

col. cr. 

0.778^^® 

0.80220* 

40.4 

2151Smm 




3504 

col. Iq. 

3 

201-2'^““* 




3505 

col. cr. 

0.781^V^° 

68.1 

302’®"»»« 


0.715° chi. 

sl. 8. 

3506 

col. cr. 

1.805^® 

30 

247-8 




3507 

col. cr. 

0.7805-^-0® 

59.5 

270^ 5mm 




3508 

col. cr. 

0.775V-® 

22.5 

303 


sl. s. 


3509 

col. pi. 


61 



8l. s. aq. al. 


3510 

col. Iq. 

0.733^^^® 


107 




3511 

col. cr. 


22.5 

262 

V. 8. 

V. 8. 


3512 

col. Iq. 

0.684^*^** 

-90.6 

93 4760mm 

0. 00521 

sl. s. 

00 ; 00 chi. 

3513 

col. Iq. 

0.679^0-® 

-118.3 

90.1 

i. 



3514 

col. Iq. 

0.687-V-® 

-119.4 

92.0 

i. 



3515 

col. Iq. 

0.674^®-** 

-123.8 

79.2 

i. 



3516 

col. Iq. 

0.673^4^0 

-119.2 

80.5 




3517 

col. Iq. 

0.693^-“ 

-134.5 

86.1 

i. 



3518 

col. Iq. 

0.698^® 

-118.6 

93.5 

i. 



3519 

col. iq. 

0.69a»j<i® 

-25,0 

80.9 

f. 



3520 

col. Iq. 

0.922^® 

-7.5 

223.0 

0.2615® 



3521 

col. Iq. 

0.822^^5.® 

-43.3 

152.8 

0 . 02200 



3522 

pl./al. 

0.85854.7® 

56 

195 

8l. 8. C. 

8. 

8. 

3523 

nd./al. 

0.849H^® 

95-6 

250-8 

V. 8. 

V. 8. 

V. 8. 


Quvacine, cf. aikd. 
Qynesin, cf. aIkd. 
Qynoval 869 
H acid 342 
Harmaline« cf. aikd. 
Harmine, cf. aikd. 
Haating’a naphtha 4100 
Haderin (a), cf. plcde. 


Holianthin-B 4328 Hemimellitic acid 683 
Helicin, cf. glcde. Hemimettitene 6253 

Helicon 115 Hemisine 157 

Heliotropine 6323 Hendecenoic acidl6376 
Hetixin, cf. glcde. Hepta-decanal 4015 
Heiieboretn, cf. glcde. Hepta-decanoic acid 4014 
Heileborin, cf. glcde. Hepta-decanol 3509 
Hemeiiitic acid 2458 Hepta-decyl cyanide 5638 


Hepta-methylene 1596 
Hepta-methylene dicya* 
nide 597 
Heptamide 3523 
Heptandioic acid 5309 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3524 

Haptanoic 

anhydride (n) 

heptylic anhydride 

(CsHuCOzO 

11-340 

242.35 

3525 

Haptaiithiol-2 

heptyl mercaptan 

CHa-CHCSHVCsHii 

1-415 

132.26 

3526 

Heptyl acetate (n) 


CHsCOz-CbHis 

11-134 

158.23 

3527 

alcohol (n) 

heptanol-1 

CH3(CH2)5CH20H 

1-414 

116.20 

3528 

alcohol 

2,2,3-tri methyl- 

(CH3)3CC(CH3)20H 

1-418 

116.20 

3529 

alcohol 

butanol-3 

2,3-di methyl- 

(CH3)2CH-C(0H)* 

1-417 

116.20 

3530 

alcohol 

pentanol-3 

2,4-dimethyl- 

(CH3)C2H5 

(CH3)2C(0H)-CH2* 

1-417 

116.20 

3531 

alcohol 

pentanoi-2 

2,4-di Me-pentanol-3 

CH(CH3)2 

[(CH3)2CH]2CH0H 

1-417 

116.20 

3532 

alcohol 

3-ethyl-pentanol-2 

(C2H5)2CHCH0H- 

1-416 

116.20 

3533 

alcohol 

3-ethyl-pontanoI-3 

CH3 

(C2H5)3C0H 

1-417 

116.20 

3534 

alcohol 

2-methyl-hexanol-1 

CH3(CH2)3CH(CH3)- 

1-415 

116.20 

3535 

alcohol 

2-methyl-hoxanol-2 

CHzOH 

(CH3)2C(0H)(CH2)3- 

1-415 

116.20 

3536 

alcohol 

2-methyl-hexanol-3 

CH3 

(CH3)2CHCH0H* 

1-416 

116.20 

3537 

alcohol 

2-methyl-hexanoi-4 

(CH2)2CH3 

(CH3)2CHCH2- 

1-416 

116.20 

3538 

alcohol 

2-methyl-hexanol-5 

CHOHCzHs 

(CH3)2CH(CH2)r 

1-416 

116.20 

3539 

alcohol (iao) 

2-methyl-hexanol-6 

CHOHCH 3 

(CH3)2CH(OH2)r 

1-416 

116.20 

3540 

alcohol 

3-methyl-hexanol-3 

CH 2 OH 

CzHsCHzCCCHs)* 

1-416 

116.20 

3541 

alcohol 

3-methyl-hexanol-4 

(OH) C 2 H 5 
CzHs-CHCCHs)- 

1-416 

116.20 

3542 

alcohol 

heptanol-2 

CHOHC 2 H 5 

CH3(CH2)4CH0H- 

1-415 

116.20 

3543 

alcohol 

heptanol-4 

CH 3 

(CH3CH2-CH2)2: 

1-415 

116.20 

3544 

amine (n) 


CHOH 

C7Hi5'NH2 

IV-193 

115.21 

3545 

bromide (n) 

1-bromoheptane 

CH3(CH2)5CH2Br 

1-165 

179.11 

3546 

chloride (n) 

1-chloroheptane 

CH3(CH2)5CH2CI 

1-154 

134.65 

3547 

chloride 

3-chloro-2,3-di- 

(CH3)2CH.CCI(CH3)- 

1-157 

134.65 

3548 

formate (n) 

methyl-petane 

C 2 H 5 

HC02'C7Hi5 

11-22 

144.21 

3549 

Iodide 

1-lodo-2-methyl- 

ICHzCHCCHa)- 

1-157 

226.11 

3550 

malontc acid (n) 

hexane 

(CH2)3CH3 

C7H,5CH(C02H)2 

11-721 

202.24 

3551 

nitrite (ra) 


CH3(CH2)60N0 

1-415 

145.20 

3552 

oenanthylate 

n-heptyl n-heptylate 

C6H)3C02*C7His 

11-340 

228.36 

3553 

propionate (n) 


CzHsCOz'CyHis 

11-241 

172.26 

3554 

Heptylene (a) 

heptene-1 

CH3(CH2)4CH:CH2 

1-219 

98.18 

3555 

Heptylene 

2,4-dimethyl- 

(CH3)2C:CHCH: 

1-220 

98.18 

3556 

Heptylene 

pentene-2 

2,3,3-tri Me-butene-1 

(CH3)2 

(CH3)sCCCCH3):CH2 

*♦1-199 .. 

98.18 

3557 

alcohol 

2-Me-penten-4- 

C3H5CH2C(CH3)2* 

1-445 

114.18 

3558 

Heptyne-1 

ol-2 

oenanthylidene 

OH 

ch3CCH2)4-c : CH 

1-256 

96.17 


Heptanot 3927-43 
Haptanona 2786> 3003, 4122 
Haptene 3594-6 
Haptyl, of. also dihaptyl. 
Haptyl aldahyde 3521 


Heptyl carbinol 4961 
Heptyl cyanide 1226 
Heptyl ether 2264 
Heptyl heptyiate 3552 
Heptyl mercaptan 3525 









ORGANIC COMPOUNDS 
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Heptyl sulfide 2266 
Heptyiic acid 3520 
Heptylic anhydride 3524 
Herapathite, cf. aikd. 
Heroin, cf. aikd. 


Hesperetinic acid 3237 
Hesperetofe 6441 
Hesperidin, cf. gicde. 
Heteroauxin 3865 
Hexabromo-cyclohexane 66€ 


Hexachloro-cyclohexane 068-9 
Hexadecanoic acid 5022 
Hexadecanol 1275 
Hexadecene 3570 
Hexadecyt cf. cetyl. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3559 

Hesperetliit 

5,7,3'-triOH-4'- 

CieHuOe 

Vin-544 

302.27 



MeO-flavanone 




3560 

Heeperldin 


C 28 H 34 O 15 


610.55 

3561 

1 

1 

Z 

perbromobenzene 

CeBre 

V-215 

551 . 56 


benzene 





3562 

ethane 

perbromoethane 

BrsC'CBrj 

1-96 

503.52 

3563 

Hexachloro-benzene 

perchlorobenzene 

CeCIfi 

V-205 

284.80 

3564 

ethane 

carbon hexachioride 

CI 3 CCCI 3 

1-87 

236.76 

3565 

chlorophenol 

(low molting) 

CgOCIg 

VI-194 

300.80 

3566 

chiorophenol 

(high melting) 

CeOCU 

VII-144 

300.80 

3567 

Hexaeosane (n) 


CH3(CH2)24CH3 

1-175 

366.69 

3568 

Hexacosane (iao) 

cerane 

(CH3)2CH(CH2)2r 

*1-70 

366.69 


(impure?) 


CH 3 



3569 

Hexadecane (n) 

cetane 

CH3(CH2)t4*CH3 

1-172 

226.43 

3570 

Hexadecylene (a) 

hexadecene-l 

CH3(CH2)i3CH:CH2 

1-226 

224.42 

3571 

Hexadecyne-1 


CH3(CH2)i3C:CH 

1-262 

222.40 

3572 

Hexadecyne-2 

cetylene 

CH3(CH2)i2CiC-CH3 

1-262 

222.40 

3573 

Hexadiene-2^4 

dipropenyl 

(CHa-CHrCH )2 

1-254 

62.14 

3574 

Hexadiene-1,5 

diallyl 

(CHziCHCHzOz 

1-253 

82.14 

3575 

Hexaethylbenxene 

''alkazene 6" 

(C2H5)6C6 

V-471 

246.42 

3576 

Hexahydro-anthra- 

anthracene hexa- 

C 14 H 16 

V-573 

184.27 


cene 

hydride 




3677 

benzoic acid 

cyclohexane- 

CH2(CH2)4CHC02H 

IX-7 

128.17 



carboxylic acid 

1 1 



3578 

cumene 


CiHjCsHn 

V-41 

126.23 

3579 

cymene (p) 

menthane;terpane 

CHs'CeHioCsHy 

V-47 

140.26 

3580 

mellitic acid 


C6H6(C02H)6 

IX-1007 

348.22 

3581 

mesitylene 

(1,3,5) 

C6H9(CH3)3 

V-45 

126.23 

3582 

naphthalene 


CtoHi4 

V-433 

134.21 

3583 

o-phthalicacid(c£s 


(36H,o(C02H)2 

IX-730 

172.18 

3584 

o-phthalic acid (dl 

{trana) 

C6Hio(C02H)2 

IX-730 

172.18 

3585 

p-phthalic acid 

icia) 

C6Hio(C02H)2 

IX-733 

172.18 

3586 

p-phthalic acid 

(trana) 

C6H,o(C02H)2 

IX-733 

172.18 

3587 

salicylic acid (o) 


HOC 6 H 10 CO 2 H 

X-5 

144.17 

3588 

Hexaliydroxy- 


C6(0H)6 

VI-1198 

174.11 


benzene 





3589 

Hexaiodobenzene 

periodobenzene 

CsU 

V-230 

833.58 

3590 

Hexamethyl- 


C6(CH3)6 

V-450 

162.26 


benzene 





3591 

d i a m i n o-i«o-pr o- 

endoiodin 

[I(CH3)3N.CH2]2: 


430.14 


panol-diiodide 


CHOH 



3592 

pararosaniline 

4,4',4''-tris-di Me- 

[(CH3)2NC6H4l3 

Xni-755 

389.52 


base 

amino-triPh- 

carbinol 

COH 



3593 

pararosaniline 

(dye salt) t 

C25H3oN3CI-9H20 

XIII-756 

570.12 


chloride 





3694 

pararosaniline- 

(dye salt) S 

C 26 H 33 N 3 CI 2 

XIII-758 

458.46 


hydroxymethyl- 






ate 





3695 

4,4',4"-triamino- 

(leuco base) 

[(CH3)2N.C6H4]3CH 

Xin.315 

373.52 


triphenyr-metb- 

ane 

Beilstein tiata thia compound as a chalkone. Hexaethyl-pararoaaniirne 3191 

Commeroiat prodtict usually mixed with pentamathyl deriv, Hexahydro-anillne 326 

Base not isolated; comes into commerce as ZnCt* double salt. Hexahydro-benzene 1601 
iexadecyl acetylene 4942 Hexadienoic acid 5625 Hexahydro^^tresol 4200-1 

Hexadecyi bromide 1276 Hexadiyne 2768 Hexahydro-diethylaniline 3145 
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3565 yel. cr 



Melting 
Point ®C. 


yel. wh. 


226-7 d. 

cr./ 



EtOAc 



hyg. nd. 


251 ±,d. 

nd./bz. 


316 



syrup 

d.,-H 20 

Iq. 

0.787^® 

Iq. 

0.934J^° 

tri./aq. 

192 

mn./aq. 

21 5-21 

If./aq. 


mn./aq. 

300 ± 

cr./aq. 

Ill 

nd./aq. 

d. 200 

HCI 


red nd./bz. 

340-50 d. 

pl./al. 


col. cr. pd. 

275 d. 

col. cr./bz. 

219 

gn. brn. 

- 8 H 2 O, 


Boiling 
Point ®C. 


262^ SiDin 

207^ 7mm 

287.5 
274 
1 55 ^ 

tgOISnun 

80 

59.6 

298.3 

290 


135-8 

200 

d., -HzO 
>192 


Solubility in 100 Parts 
Water 1 Alcohol \ Ether 



v.sl.s* 3.5»5«chl. 


i.;v. 8 . bz. 0.75^ 

i.;v. 8 . bz. V. s. v. s. 

si. 8 . V. 8 . ; $. chi. V. 8 . ; 8 . pet. 


> 0 . 220 ® 8 . 

0.2200 8. act. 

>0.08170 g 8.;8.0hl. 

0 .08170; 8.; 8. act. si. 8.; 


si. 8. c. Si. 8. 


i. 0.20®; 

4.6 h. 

8. Sl. 8. 

i.;8. bz.; sl.8.;8. 

8. pet. CSx 


I i. chi. 

8.; 8l. 8. bz. 
sl. s.;8l. 

8. bz. 

I. 

V. 8.; 

V. 8 . bz. 
i. act. 

8.; 8. chi. 

V. 8. chi. 


i. c.; 8. bz. 8. h.; 8. ac. a.; 8. chi. 


* Sealed tube. 
Hexahydro-phenol 1605 
Hexahydro-pyridine 6322 
Hexahydro-toluene 4199 


Hexahydro-triphenyltriazine 512 
Hexahydro-xylene 2471-3 
Hexahydroxy-anthraquinone 5575 
Hexahydroxy-hexahydrobenzene 1 602-3 


Hexalin 1605 
Hexamethyl-ethane 4945 
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PHYSICAL CONSTANTS OF 



No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3596 

Hexamethylene- 

diamine 


NHr(CH 2 ) 6 NH 2 

IV-269 

116.20 

3597 

dicyanide 


NC(CH 2 ) 6 CN 

11-694 

136.19 

3598 

glycol 

hexandiol-1,6 

H 0 .(CH 2 ) 60 H 

1-484 

118.17 

3599 

tetramine 

urotropine; for min; 
methenamine 

(CH2)sN4 

1-583 

140.19 

3600 

tetramine-alliodide 

allyliodourotropine 

C6H,2N4C3H5l 

1-588 

308.18 

3601 

camphorate 

amphotropin 

Ci2H24N8*CioHi604 

*1-314 

480.60 

3602 

salicylate 

saliformin 

C6H,2N4C7H603 


278.31 

3603 

Hexane (n) 


CH3(CH2)4CH3 

1-142 

86.17 

3604 

Hexane (iso) 

2-methyi-pentane 

(CH3)2CH(CH2)2-CH3 

1-148 

86.17 

3605 

Hexane 

2,2-dimethyl-butane 

(CH3)3CC2H5 

1-150 

86.17 

3606 

Hexane 

2,3-di methyl-butane 

[(CH3)2CH]2 

1-151 

86.17 

3607 

Hexane 

3-methyl-pentane 

(C2H5)2CHCH3 

1-149 

86.17 

3608 

Hexanhexol 

dulcitol 

H0CH2(CH0H)4* 

CHzOH 

1-544 

182.17 

3609 

Hexanhexol 

d-mannitol; 

mannite 

H0CH2(CH0H)4- 

CHzOH 

1-534 

182.17 

3610 

hexaacetate 

mannitol hexa- 
acetate 

C6H806(C0CH3)6 

n-150 

434.39 

3611 

Hexanhexol 

<l-8orbitol; sorbite 

H0CH2(CH0H)4- 

CH 20 H 

1-533 

182.17 

3612 

hexaacetate 

sorbitol hexaacetate 

C6H806(C0CH3)6 

11-150 

434 39 

3613 

Hexatriacontane 


C 36 H 74 

1-178 

506 95 

3614 

Hexenyl alcohol 


CfiHnOH 

1-446 

100.16 

3615 

alcohol 

1-hexen-5-ol 

CH2:CH(CH2)r 

CHOHCH 3 

1-444 

100.16 

3616 

Hexoee 

d-fructose; levulose 


1-918 

180.16 

3617 

Hexose 

d-galactose 

CsHnOsCHO 

1-911 

180.16 

3618 

Hexote 

d-glucose; dextrose 

CsHiiOs-CHO 

1-879 

180.16 

3619 

Hexose 

d-mannose; semi- 
nose 

C 5 H 11 O 5 CHO 

1-905 

180.16 

3620 

Hexose 

d-sorbose; sorbinose 

CeHizOe 

1-927 

180 16 

3621 

Hexyl acetate (n) 


CH 3 CO 2 C 6 H 13 

11-132 

M4.21 

3622 

acetate 

Me-i«o-Bu carbinol 
acetate 

CHaCOz-CHCCHs)- 

CH2CH(CH3)2 

n-133 

144.21 

3623 

acetate (iso) 


CH3C02C4H7(CH3)2 

11-133 

144 21 

3624 

alcohol (n) 

hexanol-1 

CH3(CH2)4CH20H 

1-407 

102.17 

3625 

alcohol (rt) 

hexanoi-2 

CH 3 CHOHC 4 H 9 

1-408 

102.17 

3626 

alcohol (n) 

hexanoi-3 

C 2 H 5 CHOHC 3 H 7 

1-408 

102 17 

3627 

alcohol 

2,2-di Me-butanol-3 

(CH3)3CCH0HCH3 

1-412 

102.17 

3628 

alcohol 

2,2-diMe-butanol-4 

(CH3)3CCH2CH20H 

1-412 

102 17 

3629 

alcohol 

2,3-di Me-butanol-2 

(CH3)2CH.C(CH3)r 

OH 

1-413 

102.17 

3630 

alcohol 

2-Me-pentanol-1 

C2H5-CH2CH(CH3)- 

CH 2 OH 

1-409 

102.17 

3631 

alcohol 

2-Me-pentanol-2 

(CH3)2C0HCH2C2H5 

1-409 

102.17 

3632 

alcohol 

2-Me-pentanol-3 

(CH3)2CH.CH0H* 

CzHs 

1-410 

102.17 

3633 

alcohol 

2-Me-pentanol-4 

CHjCHOHCHr 

CH(CH3)2 

1-410 

102.17 


Hexamethylene-dibromide 1844 Hexandecanai 5023 Hexanone 3144, 4163 

Hexamethylene*diiodtde 2393 Hexandioic acid 153 Hexanthiol 3652 

Hexamin 2764 Hexandiol 2346. 3598, 3662 Hexanitro-diphonylamine 2764 

Haxamine 3599 Hexanoic acid 1208 Hexanitro-diphenyl sulfide 2765 

Hexanal 1212i Hexanol 3624-38 Hexazane 5322 




ORGANIC COMPOUNDS 


57a 



• Crysts./al-. ni. 87-95®. Hexophan 3801 

•♦Crysts. -f IHaO, m. 118-20®. Hexone 4164 

Crysts. -f 1 HzO, mn. pi. Hexyl, cf. also dihexyl. 

Hexene 3655-61 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

3634 

Hexyl alcohol 

2-Me-pentanol-5 

(CH 3 ) 2 CHCH 2 -CH 2 - 

CH 20 H 

1-411 

102.17 

3635 

alcohol (act.) 

3-Me-pentanoM 

C2H5CH(CH3)CHr 

CH 2 OH 

1-411 

102,17 

3636 

alcohol (act.) 

3- Me-pentanoi-2 

CH 3 CHOHCH- 

(CH3)C2H5 

1-411 

102.17 

3637 

alcohol 

3- Me-pentanol-3 

C2H5C(CH3)(0H)- 

C 2 H 5 

1-411 

102.17 

3638 

alcohol 

3-methylol-pentane 

(C2H5)2CHCH20H 

1-412 

102.17 

3639 

amine (n) 


CH3(CH2)5*NH2 

IV-188 

101.19 

3640 

amine 

2-Et Bu>amine 

(C2H5)2CHCH2NH2 

IV-192 

101.19 

3641 

bromide (n) 

1-bromohexane 

CH3(CH2)4CH2Br 

1-144 

165.08 

3642 

bromide (Uo) 

5-bromo-2-methyl- 

pentane 

(CH3)2CH(CH2)2- 

CH2Br 

1-148 

165.08 

3643 

bromide 

2-bromo-2,3-dl Mo- 
butane 

(CH 3 ) 2 CHCBr: 

(CH3)2 

1-162 

165.08 

3644 

chloride (n) 

1-chlorohexane 

CH3(CH2)4CH2CI 

1-143 

120.62 

3645 

chloride 

2-chlorohexane 

CH3(CH2)3CHCICH3 

1-144 

120.62 

3646 

chloride 

1 -chloro-2,3-di Me- 
butane 

(CH 3 ) 2 CHCH: 

(CH2CI)CH3 

1-151 

120.62 

3647 

chloride 

2-chloro-2,3-di Me- 
butane 

(CH3)2CHCCI(CH3)2 

1-151 

120.62 

3648 

cyanide (n) 

oenanthylic nitrile 

CH 3 (CH 2 ) 5 -CN 

n-341 

111.18 

3649 

formate (n) 


HCOz-CeHia 

n-22 

130.18 

3650 

iodide (n) 

1-iodohexane 

CH3-(CH2)4-CH2l 

1-146 

212.08 

3651 

iodide 

2-iodo-2,3-di methyl- 
butane 

(CH3)2CI-CH(CH3)2 

1-153 

212.08 

3652 

mercaptan (n) 

hexanthiol-1 

CH 3 (CH 2 ) 4 CH 2 SH 

1-408 

118.23 

3653 

nitrite (n) 


C 6 H 130 NO 

1-407 

131 17 

3654 

resorcinol (n) 

(1 ;2,4) 

C6H,3C6H3(0H)2 

** VI-904 

194.26 

3655 

Hexylene (a) 

1-hexene 

CH3(CH2)3CH:CH2 

1-215 

84.16 

3656 

Hexylene 

2,3-diMe-butene-1 * 

(CH3)2CH-C(CH3): 

CHz 

1-218 

84.16 

3667 

Hexylene 

3,3-di Me-butene-1 

(CH3)3CCH:CH2 


84.16 

3658 

Hexylene 

2,3-di Me-butene-2 

(CH3)2C:C(CH3)2 

1-218 

84.16 

3659 

Hexylene 

2-methyl-pentene-2 

(CH3)2C:CHC2H5 

1-217 

84.16 

3660 

Hexylene (ci«7) 

3-methyl-pentene-2 

(C 2 H 5 )(CH 3 )C:CH- 

CH 3 

1-217 

84.16 

3661 

trana? 

3-methyl>pentene-2 

CeHiz 

1-217 

84.16 

3662 

Olycol (2,3) 

hexandiol-2,3 

C3H7(CH0H)2CH3 

1-484 

118.17 

3663 

Hexylphenyl- 
cerbinol (n) 

a-Ph-n-heptyl 

alcohol 

CeHn-CHOHCsHs 

4 . VI-272 

192.29 

3664 

HIppuric acid 

benzoyl glycine 

CeHsCONHCHz- 

CO 2 H 

IX-225 

179.17 

3665 

calcium salt 

Ca hippurate 

(C9H803N)2Ca-3H20 

IX-229 

450.45 

3666 

sodium salt 

Na hippurate 

C9H803NNa 

IX-229 

201.16 

3667 

Histamine 

/3-imidarolyl-4- 

ethylamine 

C3H3N2-C2H4NH2 

♦XXV-629 

111.15 

3668 

hydrochloride, di 


C5H9N3-2HCI 

♦XXV-630 

184.08 

3669 

Histidine (!)(-) 

d**imidazolyl-a- 

alanine 

CsHaNzCHzCH- 

(NH2)C02H 

XXV-513 

155.16 

3670 

hydrochloride, di 


CsHgOzNs-aHCI 

XXV-515 

228.09 


Hdxylena brorntdo 1842 
Hexylene iodide 2393 
Hotooaine HCt 2910 


Homoatropine, cf. aikd. 
Homocatechol 2374 
Homogentieio acid 3673 











* Sealed tube. 
Homohydroquinone 2372 
Homopyrocatechin 2374 


Homosalicylaldehyde 4379 
Homoealicylic acid 3833, 3836, 3839, 3841 
Hot stuff gas 1985 
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t Bellstein gives structure as a chalcone. 
X See also Alkaloid table. 

HS (hot stuff) gas 1985 
Hydraoetin 1 1 1 


Hydraergotocin, cf. aikd. 
Hydramine, mixt. of 2314 and 5280 
Hydrastine. cf. aIkd. 

Hydrastinine, cf. aikd. 




ORGANIC COMPOUNDS 
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No. 

CrystalUne 
Form and 
Color 

Specific 

Gravity 

Meltinc 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

3671 

col. rhb./ 


250-5 

-H20. 100 

8. 

i. 

i. 


aq. 







3672 

col. nd./ 


224-5 


i.; i.chl. 

8. ; i. bz. 



ac. 





EtOAc 

3673 

pr, /aq. 


152(anh.) 


V. 8. 

V. 8. 


3674 

cr./aq. 


1 75-80 


8. h. 

V. 8. 

si. 8. 

3675 

col. rhb. 


117.8 

1 73.41 Inun 

8. ; i. pet. ; 

V. 8.; 8. 

V. 8.; 




subl. > 140 


8. chi. 

dil. a. 

8. alk. 

3676 

pr. nd. 


205(anh.) 





3677 

col. cr. 


197 


8. 

8l. 8. 

i. 

3678 

mn. 


160.1 


320 ®; 8 . h. 

0 . 520 °; 8. h. 


3679 

nd. 


220-1 


8. h.; 8. 

1 .7 h. 

1. 






alk. 



3680 

If./al. 


59-60 


1 

V. 8l. 8«. 

V. 8l. 8. 

3681 

yel. pd. 




V. 8. d. 

V. 8. 


3682 

syrup 



d. 




3683 

col. Iq. 

1 .10° 

<-20 

266-7 

V. si. 8. 



3684 

nd. or pi./ 


220-5 d. 


si. 8. h. 




aq. 







3685 

It. yel./al. 

1.15816° 

131 

d. 

V. si. 8. 

5 I 6 ® 

i. ac. 

3686 

If./al. 


205 


i. 

8. h. 

8. alk. 

3687 

It. yel./al. 




i. 

8l. 8. h. 


3688 

nd./al. 




V. si. s. 

8l. s. h. 


3689 

pl./aq. 


254-9 


0 0216 °; 

i.; 8. in 

1 . 





si. s. h. 

30%NaOH 


3690 

If./bz. 


274(271) 


8. bz. 

8. 

8. 

3691 

It. red If. 


140-1 



i. 

V. 8. 

V. 8. 

3692 

If./al. 


165 


s. bz. 

1 V. 8l. 8. 

8. 






aq. al. 


3693 

col. oil 





V. 8. 


3694 

mn. 

0.957 

133-4(126) 

d. 

V. 8. bz. 

V. 8. 

V. 8. 

3695 

col. Iq. 

0.963i^^” 


177 

i. 

CP 

00 

3696 

If./aq. 


199 

-CO2 > 200 




3697 

cr. 


222 

V. si. s. bz. 

8.; 8. act. 

8l. 8. 

3698 

nd./aq. 

1.099«° 

41-2 

243-5 

si. 8. 

V. 8. 

V. 8. 

3699 

nd./al. 

1.07167® 

58-61 

250-5 sl.d. 

i. 

V. 8. 

V. 8. 

3700 

cr. /al. 


101-2 


j 

V. 8. 

V. 8. 


mn. 

0.927156° 

138-9 

>300 

0 . 2515 ° 

V. 8. h. 


3702 

mn./al. 

1 

121-2 

133POZmiD 

0 . 191 *°; 

8. 

8. 






1.25h. 



3703 

rhb./al. 


163 


i. ; 8. h. 

8. 

8. 




HCI 



3704 

mn. 

1.071^® 

48.5 

279.8 

0.6“° 

8.; 8. chi. 

8. ; 8. bz. 

3705 

oil 

1.008^** 

A 

OD 

235-7 

8. 

CO 

00 

3706 

Iq. 



221-4764inm 

i. 

16.7 









Hydrazine yellow 6694 
Hydrazino^benzene 5196 
Hydrazi no-diphenyl 2727 
Hydrazi no-toluene 6022-7 


Hydrazino-xylene 6500-2 
Hydrazo-methane 2494 
Hydrazo-phenylene 2279 
Hydrindic acid 2666 


Hydro-berberine, of. aikd. 
Hydro-cinchonine, cf. aIkd. 
Hydro-cinnamyl alcohol 3705 
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No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

1 Formula 
Weight 


Hydro 





3707 

cinnamic amide 

/S-Ph-propionamide 

CeHsCHaCHiCONH, 

IX-511 

149.19 

3708 

cinnamic chloride 


CgHsCHzCHzCOCI 

IX-511 

168.62 

3709 

cinnamic nitrite 

/8-Ph-propionitrile 

CeHsCHzCHzCN 

IX-512 

131.17 

3710 

corulignone (4;3,5) 


(HOC6H2(OCH3)2l2 

VI-1200 

306.30 

3711 

cou marie acid (o) 

melilotic acid 

HOC.H4(CH2)iCO,H 

X-241 

166.17 

3712 

oou marie acid (m) 

phenol propionic acid 

H 0 C«H 4 (CH 2 ) 2 C 02 H 

X-244 

166.17 

3713 

ooumaric acid (p) 

phlorentinic acid 

H0C6H4(CH2)2C02H 

X-244 

166.17 

3714 

cyanic acid 

formonitrile 

HCN 

11-29 

27.03 

3715 

cyanic acid 

prussic acid 

HN.CHNC 

11-28 

54.05 


(dimolecular) 





3716 

Hydroquinone 

diacetyl-hydro- 

(CHjCOzUrCeH. 

VI-846 

194.18 


acetate, di 

quinone (p) 




3717 

benzyl ether, dl 


(C6H5CH20)2C6H4 

VI-845 

290.34 

3718 

benzyl ether, mono 


C 6 H 5 CH 2 OC 6 H 4 OH 

VI-845 

200.23 

3719 

dicarboxyl ic acid 

(2, 5, *1,4) 

(H0)2C6H2(C02H)2 

X-554 

198.13 

3720 

Hydroquino- 

2,7-dlhydroxy- 

CzoHuOs 

XIX-219 

332.30 


phthalein 

fluorane 




3721 

Hydroxy-aceto- 


HOC 6 H 4 COCH 3 

VIII-85 

136.14 


phenone (o)t 





3722 

acetophenone (m) 


HOC 6 H 4 COCH 3 

VIII-86 

136.14 

3723 

acetophenone (p) 


HOC 6 H 4 COCH 3 

VIII-87 

136.14 

3724 

anthraquinone (1) 


C6H4(C0)2C6H30H 

VIII-338 

224.20 

3725 

anthraquinone (2) 


C 6 H 4 (C 0 ) 2 C 6 H 30 H 

VIII-342 

224.20 

3726 

anthraquinone (2) 

2-hydroxy- 

CioH6(CO)2CH:COH 

VIII-337 

224.20 



anthraquinone-1,4 




3727 

azobenzene (o) 


HOCeHA-NiNCeHs 

X VI-90 

198.22 

3728 

azobenzene (m) 


H0C6H4N:N.C6H5 

XVI-94 

198.22 

3729 

azobenzene (p) 


H0C6H4N:NC6H5 

X VI-96 

198.22 

3730 

azobenzene sul- 


H0C6H4-N:NC6H4- 

XVI-272 

278.28 


fonic acid (4,40 


SO 3 H 



3731 

azobenzene sul- 

(4,40 

H0C6H4N:NC6H4- 

X VI-272 

336.30 


fonic Na 


S 03 Na- 2 H 20 



3732 

1,1'-azonaphtha- 

bordeaux S;fa8t 

NaOaSCioHsNrN- 

*XVI-305 

604.48 


lone-3,6,4'-trl- 
sulfonic acid (2) 
Na 

benzaldehyde (o) 

red O 

C,oH4(OH)(S03Na)2 



3733 

salicylaldehyde 

HOC 6 H 4 CHO 

VIII-31 

122.12 

3734 

benzaldehyde (m) 


HOCJ6H4CHO 

VIII-58 

122.12 

3735 

benzaldehyde (p) 


HOC 6 H 4 CHO 

VIII-64 

122.12 

1736 

benzaldehyde 

salicylaldoxime 

H0C6H4CH:N0H 

VIII-49 

137.13 


oxime (o) 





3737 

benzaldehyde 

(o) 

H0C6H4CH:NNH- 

XV-188 

212.24 


phenylhydrazone 


CsHs 



3738 

benzamide (o) 

saiicylamide 

HO.C 6 H 4 CONH 2 

X-87 

137.13 

1739 

benzamide (m) 


HOC 6 H 4 CONH 2 

X-140 

137.13 

3740 

benzamide (p) 


H0C«H4C0NH2H20 

X-164 

156.15 

1741 

benzanilide (o) 

alicylanilide 

HOC6H4CONHC*Hs 

XII-500 

213.23 

1742 

benzole acid (o) 

sal icy lie acid 

HOC 6 H 4 C 02 H 

X-43 

138.12 


t Sm atto No. 754. Hydro-qufnone 2314 

Hydro<*ootarnino, of. alkd. Hydro-quinone diethyl ether 2093 

Hydro^naMhoquinone 2348, 2350 Hydro-quinone dimethyl ether 2408 
Hydro-phioron 2379 Hydro-quinone ethyl ether 2929 

HydrcMiufnlne, of. aikd. Hydro-quinone methyl ether 4081 


Hydro-reeorcin 2286 
Hydro-euime N.F. 3296 
Hydrol 4435 
Hydrolit 3295 
Hydrqpyrln 119 
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Crystalline 
Form and 
Color 


Specific 

Gravity 


Melting 
Point ®C. 


Boiling 
Point ®CI. 


Solubility in 100 Parts 

Water I Alcohol i Ether 



nd./aq. 
col. pr./ 
bz.-pet. 
col. nd. 




1 . 129130 ® 


i. IQ. 

V. 8. h. 

8 . ; 8 . bz. 

V. 8. 

00 

V. 8. 

00 

8l.8. 

8i. 8 . h. 

8 . 

V. sl. s. ac. 

2.5h. 

8. h. 

8.; 8. alk 

8l. 8. h. 

sl. 8. h. 

V. sl. 8 . h. 

8.; 8. alk 

8l. 8. 

00 

8. h. 

8 . 

1220 j 

8. 

7. '11000 

8 . 

V. sl. 8. c. 

•• 


8 . 

V. 8.;i. CS2 
oo 

81 . 8 . 

8 .; s. chi. 

V. 8l. 8. 

8 . ; 8. bz. 


8 . ; 8. bz. 
8 . 


0.08 h. 

220 - 30 ““™ 0 . 002 “® ; 

Sl.d. 0.08 h. 


0 . 715 ®; 

V. 8. h. 

8 . 


8 . 

V. 8.; 2“® 
O.ew^CCUj bz. 


1 . 443 ^* 



162(anh.) -H 20 , 100 s. h. 


158.3; 
subl. 76 


Hydroxy-acetaldehyde 3470 
Hydroxy-acetamide 3472 
Hydroxy-acetanilide 33-5 
Hydroxy-acetic acid 3468 
Hydroxy-acetonaphthone 48 


Hydroxy-aniline 345-52 
Hydroxy-anthracene 545, 561-2 
Hydroxy-benzal acetophenone 3763 
Hydroxy-benzene 5118 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Woijffht 


Hydroxy 





3743 

benzoic Ca (o) 

calcium salicylate 

(C7Hs03)2CaH20t 

X-60 

332.32 

3744 

benzoic Na (o) 

sodium salicylate 

HOC 6 H 4 'C 02 Na 

X-59 

160.11 

3745 

benzoic acid (m) 


HOC 6 H 4 CO 2 H 

X-134 

138.12 

3746 

benzoic acid (p) 


HOC 6 H 4 CO 2 H 

X-149 

138.12 

3747 

benzoic anhydride 

salicylide;^- 

(C«H4)202(C0)2 

XIX-171 

240.20 


(o) 

disalicylide 




3748 

benzonitrile (o) 

salicylic nitrile 

HO C 6 H 4 CN 

X-96 

119.12 

3749 

benzophenone (p) 
benzyl alcohol (o) 


CsHs CO C 6 H 4 OH 
HOC 6 H 4 CH 2 OH 

VIII-158 

198.21 

3750 

salicyl alcohol 

VI-891 

124.13 

3751 

benzyl alcohol (m) 


HOC 6 H 4 CH 2 OH 

VI-896 

124.13 

3752 

benzyl alcohol (p) 


HOC 6 H 4 CH 2 OH 

VI-897 

124.13 

3753 

butyric acid (a) 


C 2 H 5 CHOHCO 2 H 

III-303 

104.10 


(dl) 





3754 

butyric acid (fi)(l) 


CH 3 CHOH CH 2 * 

III-307 

104.10 




CO 2 H 



3755 

butyric acid (fi)(dl) 


HOC 3 H 6 CO 2 H 

III-308 

104.10 

3756 

butyric acid (y) 


H 0 (CH 2 ) 3 C 02 H 

III-311 

104.10 

3757 

butyric acid 

acetonic acid 

(CH3)2C0HC02H 

III-313 

104.10 


(imo)(a) 





3758 

butyric nitrile (-y) 

(dt) 

H0(CH2)3CN 

III-31 1 

85.10 

3759 

caproic acid (a)(dl) 

oxycaproic acid 

CH 3 (CH 2 ) 2 CH 0 H* 

III-332 

132.16 




C 02 H 



3760 

caproic acid(jao)(a) 

leucic acid (cU) 

HOC 5 H 10 CO 2 H 

III-336 

132.16 

3761 

caprylic acid (a) 


C 6 H, 3 CH 0 HC 02 H 

in-348 

160.21 

3762 

caprylic acid (iso) 

tetramethyl-hydra- 

[{CH3)2CH]2: 

III-348 

160.21 


(a) 

crylic acid 

C(0H)C02H 



3763 

chalcone ( 2)1 

o-O H-benzalaceto- 

CeHsCOCHrCH- 

VIII-191 

224.25 



phenone 

C 6 H 4 OH 



3764 

7 -chIoro-n-butyro- 


CICH 2 CHOHCH 2 - 

III-310 

119.55 


nitrile (fi)(dl) 


CN 



3765 

/J,/5-dimothyl-7- 

(dl)( 

CHOHCOO- 

XVIII-3 

130.14 


butyrolactone 

(a) 


1 

CH2-C:(CH3)2 



3766 

.^U^-dimethyl-T- 

(Dfi 

CcHioOa 


130.14 


butyrolactone (a) 





3767 

diphenyiamine (o) 

anilino-phenol 

HOC 6 H 4 NHC 6 H 5 

XIII-365 

185.22 

3768 

diphenylamine (m) 

anilino-phenol 

HOC 6 H 4 NHC 6 H 5 

XIII-410 

185.22 

3769 

diphenyiamine (p) 

anilino-phenol 

HOC 6 H 4 NHC 6 H 5 

XIII-444 

185.22 

3770 

diphenyl ether (o) 

phenoxy-phenol 

HOC 6 H 4 OC 6 H 5 

VI-772 

186.20 

3771 

ethyl ethylenedi- 


HOCHz-CHrNH- 

IV-286 

104.15 


amlne 


CHrCHrNHz 



3772 

glutamic acid (fi) 

(1+) 

H02CCH2CH0H- 

♦IV-550 

163.13 




CH(NH2)C02H 



3773 

glutaric acid (a) 


H02CCH0HCH2* 

ni-442 

148.11 


(di) 


CHrCOiH 



3774 

glutaric acid (fi) 


H0CH:(CH2C02H)2 

ni-443 

148.11 


Cry«». + 2HiO, 2.8'»* aq., - HjO 1 0O"; + 3HiO, 2.3'»’, 38.8'«>" aq. 

- Sm also No. t78ti 

i Lactone portion of pantothenic acid is the Morm. Hydroxy-cinchonine, cf. aikd. 
iHydroxy-benzoquipone-oJilme 4900 Hydroxy-cinnamic acid 1531-3, 1637 

fHydroxy-brasiiin 3500 Hydroxy-coniine, cf. aIkd. 

.Hydroxy-butenO 4422 Hydroxy-coumarin 6^9 

/Hydroxy-butyraldehyde 169 Hydroxy-cumene 5433-5 

^Hydroxy-chlorobenzaldehyde 1461 Hydroxy-deguelin 5699 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 


Meltine 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

3743 

col. nd. 

■m 



1 . 4 c. ; 4 h. 

8. 

8. 

3744 

col. pl./al. 




125250 

17150 

25 gly. 

3745 

rhb./aq. 

1 .473 

201 


0.8»9®; 

8 . h. 

1010® 






8 . h. 



3746 

mn./aq. al. 

1.468^® 

214.5-5.5 


0.1700; 

V. 8 . 

23250; i 






2.7550 


CSz 

3747 



200-1 

d. 

i. 

8 . h. 


3748 

pr./bz. 


97-8 

“1 491 4 mm 

V. sl. s. 

V. 8 . 

V. 8 . 

3749 

rhb. 


134-5 


s. h. 

25250 act. 

8250 

3750 

rhb./aq. 

1 .161«® 

86-7 

subl. 

6.6'50 

V. 8 . 

V. 8 . ; 8 . bz. 

3751 

cr./bz. 


67 

300 ±,d. 

V. s. h. 

V. 8 . 

V. 8 . 

3752 

pr./aq. 


125 

252 

V. s. 

V. 8 . 

V. 8 . 

3753 

hyg. cr. 

1,125200 

43-4 

subl. > 60; 

s. 

8 . 

8 . 





225-60 d. 




3754 

mn. 


48-50 


V. s. 

V. 8 . 

V. 8 . ; i. bz. 

3755 




1 30 ^ 2mm 4- 




3756 

Iq." 


<-17 








room temp. 




3757 

hyg. pr. 


79; subl. 50 

212 

V. 8 . 

V. 8 . 

V. 8 .; V. sl. 








s. bz. 

3758 

Iq. 

1 . 02980 


238-40 

8 . 

8 . ; i. CSz 

8 .; 8 . chi. 

3759 

nd. 


60-2 

subl. 100 

V. 8. 

V. 8. 

V. 8 . 





si. d. 




3760 

pl./et. + 


76-7 


s. 

8 . 

8. 


pet. 







3761 

pi- 


69.5 


V. sl. 8. 

V. 8. 

V. 8. 

3762 

er. /et. 


152-3 d. 

192-3 d. 

V. 8. 

V. 8 . 

V. S. 

3763 

yel. If./ 


1 54-5 d. 


V. si. s. 

V. S. 

si. 8 . chi. 


aq. al. 




CSz 



3764 

yel. Iq. 



250 ± , d. 

s. 

8 . 

8 . 

3765 

col. hyg. 


56-8 

11 9.21 ' 5 mm 

8 .; 8. bz. 

8 .; 8 . chi.; 

8 .; sl. 8 . 


nd. 





8. CS 2 

pet. 

3766 

cr./bz. pet. 


91-2 


8 . ; sl. 8 . 

8 . 

s. 






pet. 



3767 

pr./aq. 


69-70 

1 80-920ron> 

sl. 8. h. 

8 . 

8 .; sl. s. bz. 

3768 

If./aq. 


81.5-2.0 

340 

sl. 8. h.; 

8 .; 8 . dil. 

8 .; sl. 8. Ig. 






8 . alk. 

a. 


3769 

If. 


70 

330 

V. sl. 8. 

8 .; 8. dil. 

8 .; 8 . chi. 






c.; s. alk. 

a. 


3770 

nd./aq. 


106-7 

151 _ 511 mm 

sl. 8. h. 

V. s. h. 

V. 8. h. 

3771 

iq. 



238-40 

V. 8. 

V. 8. 

i. 

3772 

pr./aq. 


softens 1 00 

d. > 100 

V. 8. 

i. 

CO 

> 

3773 

col. cr. 


98-100 d 


a. 



3774 

nd./aq. 


95 


V. 8. 

V. 8. 

sl. 8. 


Hydroxy-diethylanilino 2116 
Hydroxy-dimethylbenzene 6465-70 
Hydroxy-diphenyl 5216-8 
Hydroxy-diphenyl methane 823 
Hydroxy-ditane 824 
Hydroxy-ethyl acetate 3448 
Hydroxy-ethy famine 2907 
Hydroxy-etliylaniline 2930 


Hydroxy-ethyl formate 3456 
Hydroxy-hydroquinone 6217 
Hydroxy-isophenoxazone 5554 
Hydroxy-lepidine 4179 
Hydroxy-malonic acid 5695 
Hydroxy-methoxybenzaldehyde 6418, 6421 
Hydroxy-methoxy benzoic acid 6417 
Hydroxy-methoxybenzyl alcohol 6422 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3775 

Hydroxy 

hydroquinone tri- 

triacetyl-hydroxy- 

(CH 3 C 02 ) 3 C 6 H 3 

VI-1089 

252.22 

3776 

acetate (1,2,4) 
3-methoxyaceto- 

hydroquinone 

acetovanillone; 

CHsCOCgHaCOH)- 

VIII-272 

166.17 

3777 

phenone (4) 
methyl benzoic acid 

apocynin 

(o) 

OCH3 

HOCH2C6H4CO2H 

X-218 

152.14 

3778 

a-naphthoic acid 

(2,1) 

HOCioHe-COzH 

X-328 

188.17 

3779 

a-naphthoic acid 

(5,1) 

HOC10H6CO2H 

X-330 

188.17 

3780 

a-naphthoic acid 

(6,1) 

HOCioHs-COzH 

X-330 

188.17 

3781 

a-naphthoic acid 

(7,1) 

HOCioHs-COzH 

X-330 

188.17 

3782 

^-naphthoic acid 

(1.2) 

HOC10H6CO2H 

X-331 

188.17 

3783 

/9-naphthoic acid 

(3,2) 

HOC,oH6C02H 

X-333 

188.17 

3784 

/9-naphthoic acid 

(5,2) 

HOC10H6CO2H 

X-337 

188,17 

3785 

/9-naphthoic acid 

(7,2) 

HOC,oH6C02H 

X-337 

188.17 

3786 

a-naphthoquinone 

(2) 

C10H5O2OH 

VIII-300 

174.15 

3787 

a*naphthoquinone 

(5); juglon; nucin 

CjoHsOi-OH 

VIII-308 

174.15 

3788 

^-naphthoquinone 

(7) 

C10 HsOa'OH 

VIII-299 

174.15 

3789 

/3-naphthoquinone 

(6) 

C10 H502*0H 

♦VIII-638 

174.15 

3790 

naphthyl-o-hy- 
droxy-m-toluic 
acid (/3) 

nicotinic acid (a) 

epicarin 

HOCioHeCHz- 

C6H3(0H)C02H 

HOC5H3NCO2H 


294 . 29 

3791 

XXII-214 

139.11 

3792 

nicotinic acid (p) 


HOC5H3NCO2H 

XXII-215 

139.11 

3793 

oenanthylic acid (a) 


C5HnCH0HC02H 

III-342 

146.18 

3794 

phenylacetic acid 
(o) 

phenylacetic acid 


HOC 6 H 4 CH 2 CO 2 H 

X-187 

152.14 

3795 

(m) 

H0-C6H4CH2-C02H 

X-189 

152.14 

3796 

phenylacetic acid 


HOC6H4CH2CO2H 

X-190 

152.14 

3797 

(p) 

phenylarsonic acid 

(p) 

H0*C6H4-A80(0H)2 

XVI-874 

218.03 

3798 

phenylarsonate Na 

(p) 

H0C«H4A8:0 

' XVI-874 

285.06 

3799 

phenylethylamine 

tyramine 

(0H)0Na-2jH20 

HOC6H4CH2- 

XIII-625 

i 

137.18 

3800 

(p) 

phenyiglycine (p) 

photo-gtycin 

CH2NH2 

H 0 C 6 H 4 'NHCH 2 - 

XIII-488 

167.16 

3801 

phenyl-quinoline- 

2-(4-0H-3-C02H- 

CO2H 

HOzCCsHbN- 

*XXII-567 

309.27 

3802 

dicarboxylicacid 

o-phthalic acid 

Ph)cinchoninic 

acid 

(3;1,2) 

C6H3(0H)C02H 

H0C6H3(C02H)2 

X-498 

182.13 

3803 

o-phthalic acid 

(4;1,2) 

H 0 C 6 H 3 (C 02 H )2 

X-499 

182.13 

3804 

m-phthalic acid 

(2;1,3) 

H0C6H3(C02H)2- 

X-501 

200.14 

3805 

m-phthalic acid 

(4;i,3) 

HzO 

H 0 C 6 H 3 (C 02 H )2 

X-602 

182.13 

3806 

m-phthalic acid 

(5;1,3) 

H 0 C 6 H 3 (C 02 H) 2 - 

X-504 

218.16 

3607 

p-phthaiic acid 

(2;1,4) 

2H20 

H 0 C 6 H 3 (C 02 H )2 

X-505 

182.13 

3808 

proline (4)(<li) 

4-OH-pyrrolidino- 

HN:C 4 Hs( 0 H)C 02 H 

XXII-190 

131 .13 

3809 

proline (4)(l ~) 

2-carboxytic acid 

C 5 H 9 O 3 N 

XXII-191 

131.13 

3810 

propiophenone (o) 

o-propionyl-phenol 

HOC 6 H 4 COC 2 H 5 

VIII-102 

160.17 


Hydroxy-methoxycoumarin 6604 
Hydroxy-methyl-azobanzane 657*8 
Hydroxy-methylbenzatdehyda 4379 
Hydroxy-methylooumarin 4406 
Hydroxy*methyi 0 ne acetone 3304 
f^droxy*nftphtha(ene 4489*90 
Wdroxy'^pberietole 5136 
Hydroxy-phenyifttanlne 6367 


Hydroxy-phenyl-mercurichloride 4034-5 
Hydroxy-propionitrite 3195 
Hydroxy-purine, cf. aikd. 
Hydroxy-quinoi 6217 
Hydroxy-quinoline carboxylio acid 3937 
Hydroxy-staohydrine, cf, aikd. 
Hydroxy-styrene 6443-4 
Hydroxy-succinic acid 3997-8 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

I Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

3775 

nd./abs. 


96-7 

>300 si. d. 

d. a. 

d. alk. 



ai. 







3776 

col. pr./ 


115 

295-300 

V. s. h.; 

7.790 

8.; 8. bz. 


aq. 




i. pet. 



3777 

nd. 


128 d. 


0 . 420 ® 

8. 

8. 

3778 

nd./aq. ai. 


156-7 d. 


V. si. s. 

V. s. abs. 

8.; s. bz. 

3779 

nd./h. aq. 


234-7 

subi. 

s. h. 

V. 8. 

s. ; 8. ac. 

3780 

nd./aq. 


208-9 


si. s. h. 



3781 

nd./aq. 


253-4 


8. h. 

s. 


3782 

nd./al. 


188-91 


V. si. s. h. 


8.; 8. bz. 

3783 

yel. If./aq. 


216 


si. s. h. 

8.; 8. bz. 

8.; 8. chl. 

3784 

nd./al. 


211-2 


si. s. h. 

s. 


3785 ' 

If. 


262 


8. 

s. 

8. 

3786 

red cr./ac. 


190d. 

8Ubt. 

si. s. h. 

8. 

8. 

3787 

yel. red/ 


153-4 

d. 

1 .; s. h. 

si. 8. C. 

sl. 8. 


bz. 




ac. 



3788 

brn. nd. 


194 


i. bz. 

8.;8. ac. 

i. 

3789 

It. yel./aq. 


>200 

d. > 220 

s. h. 

8. 



al. 







3790 



90+^ d. 


i. 

8.; i.chl. 


3791 



256 




3792 

nd./aq. 


301-2 d. 

subl. 

si. 8. h. 

V. sl. 8. 

V. 8l. 8. 

3793 

pr. 


65 

d- 




3794 

nd./et. 


145-7 

240-3 d. 

S. 

sl. 8. c. chl. 

8. 

3795 

nd./bz. Ig. 


129 

tgoilmm 

V. 8. 

V. 8. 

V. 8. 

3796 

nd. /aq. 


148 


V. s. h. 

V. s. 

V. 8. 

3797 

wh. pd. 


1 75-80 d. 


V. 8. 

s. 


3798 

nd./aq. al. 


~2jH20, 


8. 





100 





3799 

If./bz. 


161 

175.818mm 

<10 h. 

10± h.; 

sl. 8. h. 







s. bz. 

xylene 

3800 

If./aq. 


240-1 d. 


si. 8.; 8. 

si. 8. ' 

i. 





1 alk. 

j 


3801 

yel- pd. 


283-4 d. 


i.;s. alk. 

8l. 8.; si. 8. 

i. Ig. 







EtOAc 


3802 

nd./aq. 


1 50 ± , d. 


s. 

8. 

8. 

3803 

cr./aq. 


204-5 d. 


V. si. 8. bz. 

s. 

8. ; sl . 8. pet. 

3804 

nd./aq. 


243-4 

-H20,100 

0.14240; 

! 

8.;8l.8. 




(anh.) 


2.61000 

1 

chl. 

3805 

nd./aq. 


310 



0.0210O; 

8.; 8. h. ac. 

8.; i.chl. 





0.7ioio 



3806 

nd./aq. 


288(anh.) 

-2H20, 100 

0 . 035 O; 

8. 

8 . ; 8 . bz. 






1899® 



3807 

pd./aq. 


>330 

subi. si. d. 

V. Sl. 8 . 

s.; 8 . Me ai. 

sl. 8 . 

3808 

col. pi./ 


261-2 d. 


V. 8. 

V. sl. 8 . 



Me ai. 







3809 

If./aq. al. 


270 


V. S. 

V. sl. 8 . 


3810 

Iq. 



11515mm 

V. 8 l. 8 . 

8 .; 8 . alk. 

8. 


Hydroxy>toluene 1545-7 
Hydroxy-tyrosine 2361 
Hydroxy-xanthene 6453 j 
Hyoscine, cf. aikd. 
Hyoscyamine, cf.falkd. 
Hypaphorine, of. aIkd. 
Hypnat 667 


Hypotonin 3200 
Hypoxanthine, cf. aikd. 
Hystazarin 2302 
Hystazin 2302 
I acid 337 


Idryl 3245 
Ignotine 1251 
Imidazolyl-alanine 3669 


Imidazolyl-ethylamine 3667 
Imino-etnyt alcohol 2090 
I mi no-urea 3488 
Indane 3695 
Indanone 3698-9 
Indican, cf. glcde. 
Indigo-disulfonic acid 3858 
Indigo red 3862 
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No. 

Na Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 


Hydroxy 




3811 

propiophenone (p) p-propionyl-phenoi 

HOC 6 H 4 COC 2 H 5 

VIII-102 

150.17 

3812 

pyridine (2)(a() a-pyridone 

HO.C 5 H 4 N 

XXI-43 

95.10 

3813 

pyridine (3) /3-pyridone 

HOC 5 H 4 N 

XXI-46 

95.10 

3814 

pyridine ( 7 ) Y-pyridone 

H0C5H4N-H20 

XXI-48 

113.11 

3815 

pyrotartaric acid 

H02CCH(CH3)- 

III-445 

148.11 


(a) 

CHOHCO 2 H 



3816 

quinaldine (3) 

CioHeON 

XXI.103 

159 18 

3817 

quinaidme (4) 

C 10 H 9 ON 

XXI-104 

159.18 

3818 

quinaldine (5) 

CjoHgON 

XXI-106 

159.18 

3819 

quinaldine (6) 

CioHsON 

XXI-106 

159.18 

3820 

quinoline (2)(a) carbostyril 

HOCsHfcN 

XXI-77 

145.15 

3821 

quinoline (4)(7) kyanurin 

H0C9H6N-3H20 

XXI-83 

199.20 

3822 

quinoline (5)(ana) 

HOCgHfiN 

XXI-84 

145.15 

3823 

quinoline (6)(p) 

HOC 9 H 6 N 

XXI-85 

145.15 

3824 

quinoline (7)(m) 

HO-CgHeN 

XXI-91 

145.15 

3825 

quinoline (8)(o) 

HOCgHeN 

XXI-91 

145.15 

3826 

iao-quinoline (1) iao-carbostyril 

C6H4C0NHCH:CH 

1 1 

XXI-IOO 

145 15 

3827 

quinoline (8) sul- chinoeol ; quinosol 

(H0C9H6N)rH2S04 

XXI-92 

388 38 


fate 




3828 

quinoline-5-sul- 

HOCgHsNSOsH- 

XXII-407 

261 25 


fonic acid (8) 

2 H 2 O 



3829 

stearic acid (a) 

C 16 H 33 CHOHCO 2 H 

in-364 

300 47 

3830 

stearic acid (10) 

CH3(CH2)7CH0H- 

III-365 

300.47 



(CH2)8C02H 



3831 

stearic acid (X) 

CH3(CH2)5CH0H- 

III-366 

300.47 



(Ch‘2)ioC02H 



3832 

o-toluic acid (1 ;2,6) 

CH3C6H3(0H)C02H 

X-214 

152.14 

3833 

o-toluic acid (1 ;3,2) Me-salicylic acid (6) 

CH3C6H3(0H)C02H 

X-217 

152.14 

3834 

o-toluic acid 

CH3C6H3(0H)C02H- 

X-214 

161.15 


(1 ;3,6) 

iHzO 



3835 

o-toluic acid (1 ;4,2) 

CH3C6H3(0H)C02H 

X-215 

152 14 

3836 

m>toluicacid /8-cresotinic acid 

CH3C6H3(0H)C02H 

X-220 

152 14 


ti;2,3) 




3837 

m>toluic acid 

CH3C6H3(0H)C02H- 

X-225 

161.15 


(1;2,5) 

JH 20 



3838 

m-toluic acid 

CH3C6H3(0H)C02H 

X-227 

152.14 


(1 ;3,5) 




3839 

m-toluic acid a-cresotinic acid 

CH3C6H3(0H)C02H 

X-227 

152.14 


(1;4,3) 




3840 

p-toluicacid (1;2,4)j 

CH3C6H3(0H)C02H 

X-237 

152.14 

3841 

p-toluicacid (1;3,4) 7 -cre 8 otinic acid 

CH3C6H3(0H)C02H 

X-233 

152.14 

3642 

urea 

NH 2 CONHOH 

III-95 

76.06 

3843 

valeric acid (o)(n) 

C 3 H 7 CHOHC 02 H 

III-320 

118.13 

3844 

jso-valerip acid (a) (dl) 

(CH3)2CH-CH0H* 

III-328 

118.13 



C 02 H 



3845 

iso-valeric acid (0) 

(CH3)2C0HCH2* 

III-327 

118.13 


CO2H 


Indlgotin 3857 
Indirubin 3662 
IndolyUalanine 6365 
Indoxyi-glucoaida 3856 
Indoxyl-^-gluooside, of. glcde. 
Inotitol 1602»3 
lodal 6817 
lodbikon 5814 


lodeosin 2896 
lodistot 5940 
lodo-acetoi 2398 
lodo-aceto nitrile 3890 
lodo-allylene 5344 
lodo-aspirin 93-4 
lodo-butane 1095-8 
lodo-butene 1568 


lodo-cyanogen 1592 
lodo-cyclohexano 1614 
lodo-decane 1647 
lodo-dimethylbenzene 3909 
lodo-ethane 3077 
lodo-ethanol 3208 
lodo-ethyl ailophanate 179 
Indo-ethylene 6442 



ORGANIC COMPOUNDS 


sss 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Molting 
Point ®C. 

Boiling 
Point ®C. 

1 Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

3811 

nd./ac|. 


149-50 


O.O 41 S® 

3.3icooaq. 

42 S 0 

3812 

nd./bz. 


106-7 

280-1 

V. s. 

V. 8. 

8.; sl. 8. Ig. 

3813 

nd./bz. 


129 

subl. 

s. 

8. 

8i. 8. bz. 

3814 

mn. 


92; 148.5 

>350 

100»5® 

8.; V. 8t. 

I.; I. bz. 




(anh.) 



8. chl. 


3815 



123 

d. 




3816 

nd./al. 


265 d. 


si. 8. 

s. 


3817 

cr. 


230-1 

>360 d. 

1 c.;10h. 

8.; V. sl. 

V. 8l. 8. 







8. bz. 


3818 

If./al. 


232-4 

si. d. 

I. 

sl. 8. C. 

8. 

3819 

cr./aq. 


213 

si. d. 

8l. 8. 

8. 

8. 

3820 

pr./al. 


199-200 

subl. 

8. h. 

V. 8. 

V. 8. 

3821 

nd./aq. 


52* 

>300 d. 

0.47»5® 

V. s. h. 

V. sl. 8. 

3822 

nd./al. 


224 d. 

subl. 

V. s. h. 

8. 

sl. 8.; i. Ig. 






NazCOa 



3823 

{^r./abs. at. 


193 

>360 

V. si. 8. C. 

sl. 8.; s. atk. 

v.sl.8. ;8.a. 

3824 

pr./abs. al. 


235-8 d. 


V. Sl. 8. 

V. s. 

8. alk. 

3825 

pr./aq. al. 


75-6 

266.6^52““ 

V. sl. 8. C. 

8.; 8. dil. 

sl. 8. 







alk. 


3826 

mn./bz. 


208-9 

subl. 

sl. 8. 

8.; 8. chl. 

sl. 8.; 








sl. 8. bz. 

3827 

yol. cr. pd. 


177-8 


V. 8. 

8l. 8. 

I.; 8. gly. 

3828 

pa. yel. 


275 ±,d. 


sl. 8. h. 

8i. 8. 

V. 8l. 8. 


cr./HCI 







3829 

nd./chl. 


92-3 


V. 8. h. bz. 

0.620® 

8. 

3830 

tab./al. 


83-5 



9 . 720 ® 

2.4200 

3831 

cr./al. 


78 


8. chl.; i. 

13200 

5.4«® 






ig- 



3832 

cr. /aq. 


142-5 





3833 

nd./aq. 


167-8 


0.1 4«® 

V. 8. 

V. 8. 

3834 

cr./aq. 


178(anh.) 

-H 20 , 100 

s. h. 

V. 8. 

V. 8. ; I. chi. 

3835 

nd./aq. 


180-2 

subl. 

s. 

V. 8. 

V. 8. 

3836 

nd./h. aq. 


163-4 


8. h. 

8. 

8.; 8. chl. 

3837 

nd./aq. 


173-4 

-H20,100 

8. h. 

8. 

00 

0 




(anh.) 





3838 

nd./aq. 


208-10 

subl. 

8. 



3839 

nd./aq. 


152-3 

subl. si. d. 

8. h. 

8. 

8.; 8. chl. 

3840 

nd./aq. 


206-7 

subl. 

8. h. 

8. 

8.; I. chl. 

3841 

nd./aq. 


177-8 

subl. 

8. 

8. 

s. chl. 

3842 

nd./al. 


139-40 

d. 

V. 8. 

8. h. 


3843 

hyg. pi. 


34 

subl. 

V. 8. 

V. s. 

V. 8. 

3844 

rhb. 


86 


V. 8. 

V. 8. 

V. 8. 

3845 

syrup 




V. 8. 

V. 8. 

V. 8. 


* Losses 3 H 2 O, 110®; m. p. anh. 
lodo-gorgonic acid 2401-2 
lodo-neptane 3549 
lodo-hexadecane 1277 
lodo-hexahydroben^ene 1614 
lodo-hexane 3650-1 
lodo-hydrin 3208, 6287 
lodo-methane 4287 


201®. lodo-nonane 4929 

lodo-octadecane 4940 
lodo-octane 4980 
lodo-peritane 459-63 
lodo-propene 208 
lodo-phtnaiein 5813 
lodo-propape 5417-8 
lodo-propyl alcohol 6287 


lodo-propyiene 208 
lodo-propylene glycol 3402 
lodo-propyiene oxide 2881 
lodo-quinine sulfate, cf. alkd. 
lodo-tnymol 5940 
lodo-toluene (u) 813 
lodoi 5817 
lodophen 5813 
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Hydroxy valeric 
lactone (y) 

Hyonic acid 
Hypnoaeelin 
Hyposaeic acid 
Imaaatln 

litildaxol 

Imino-diacetic acid 
diaceto-dinitrlie 

Indandione (1,3) 


Indican (fl) 


glyoxalin 


a,Y-dik 6 to- 

hydrindene 


CH3(CH2)23C02H 

C 16 H 15 O 3 N 

C 15 H 29 CO 2 H 

C6H4C(NH)C0NH 

I I 

C3H4N2 

HN:(CH2C02H)2 

HN:(CH2CN)2 

C 6 H 4 COCH 2 CO 


C6H4CH2CH:CH 

I 1 

indoxyl«/9-gluco8ide Ci4Hi706N-3H20 


13857 Indigo 


soluble indigo 


carmine 

dicarboxylic acid 
disulfonic acid 
monosulfonic acid 
purpurin 
white 


Indole benzopyrrole 

Indolyl -acetic acid skatole carboxylic 

(3) acid (w) 

butyric acid (3) ( 7 ) 


propionic acid 

(3)(^) 

Indophenin 

Indophenol 

Indoxyl 

Indoxylic acid 


skatole-w-acetic 


I C 16 H 10 O 2 N 2 

C,6He02N2(S03Na)2 

C 1 BH 10 O 6 N 2 

CieHg 02N2(S03H)2 

CisHgOzNzCSOaH) 

(NHC6H4C0C:)2 

(C6H4C(0H):CNH)2 

I I 

CsHtN 

C 8 H 6 NCH 2 CO 2 H 

CaH6N(CH2)3C02H 

C8HbN(CH2)2C02H 

(C,2H7N0S)2 

H0C6H4N:C6H4:0 

HNCH:C(0H)C6H4 

I 1 

C6H4C0HC(C02H): 


Beil. 

Ref. 

Formula 

Weight 

XVII-235 

100.11 

11-394 

382.65 

Xin-464 

269.29 

11-461 

254.40 

XXI-440 

146.14 

XXIII-45 

68.08 

IV-365 

133.10 

IV-367 

95.10 

VII-694 

146.14 

V-515 

116.15 


349.33 

XXIV-417 

262.26 

XXV-304 

466.35 

XXV-273 

350.28 

XXV-304 

422.38 

XXV-303 

342.32 

XXIV-430 

262.26 

XXIII-538 

264.27 

XX-304 

117.14 

xxn-66 

175.18 


203.23 

XXII-69 

189 21 

XXI-438 

426.49 


199.20 

XXI-69 

133.14 

XXII-226 

177.15 


lodo-acetaniilde (p) 
acetic acid 
aniline (o) 
aniline (m) 
aniline (p) 
anisoie (o) 
benzene 
benzoic acid (o) 
benzoic acid (m) 
benzoic acid (p) 
benzoyl chloride (o) 


dahlin; alantin; 
alant starch 


(C6Hio05)6*H20 


IC 6 H 4 NHCOCH 3 XII-671 261.07 


phenyl iodide 


lodoeof 6840 
Iop<'opane 3401 
lothion 3401 
lothymol 5840 
lotone 3401 
Iridin, of.jilode. 
Xeaoen 1675 
Uo-Y-acId 337 


Isoaroyl, isobutyl, etc., cf. amyl, 
laodibutylene 1923 
Isobutylene chloride 4060 
Isoephedrine 2878 
Isoeoulienin 2887-8 
Isonftroso-amyi ketone 79 
"Isooctane” 4947 
Isophthalic, cf. also phthalie. 


ICHzCOzH 

I’C 6 H 4 NH 2 

IC6H4NH2 

IC6H4NH2 

CH30C6H4-I 

CeHs-I 

IC 6 H 4 CO 2 H 

IC 6 H 4 CO 2 H 

IC6H4CO2H 

I C 6 H 4 CO.CI 
, butyl, etc. 


11-222 185.96 
XII-669 219.04 
XII-670 219.04 
XII-670 219.04 
VI-207 234.05 
V-215 204.02 
IX-363 248.03 
IX-365 248.03 
IX-366 248.03 
IX-364 266.48 


Isophthalic acid 5276 
Isophthalyl dichioride 5285 
Isopral 6168 
Isoprene 4154 
Isopropanol 5369 
Isopropenyi-benzene 5224 
isopurpurin 6215 
Istazin 2301 
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Crystalline 
Form and 
Color 


Solubility in 100 Parts 


Water Alcohol Ether 


3872 I 1.4(anh.) d. 160 

3873 i 1.989^5-20® 183-4 

3874 < 82-3 

3875 I 60-1 

3876 I 33 


i.; 8. h. act 
i. aq. NaCI 



Isuretln 3298 
J acid 337 
Jalapin, cf. plods. 
Japaoonitine, cf. aikd. 
Jervine, cf. aIkd. 
Juplon 3787 
Kachin 2312 
Kalmin, cf. plcde. 


Kalmopyrin 11 
Kaiaetal 116 


Kelene 3015 
Ketine 2533 

Ksto-plutaric acid (fi) 59 
Keto-neptanone 1697 
Keto-hoxahydrotoluene 4204-6 
Keto-hydroxyeatrin 2903 


Keto-pentamethylene 1620 
Ketone 4436 
Ketone base 4436 
Koch acid 4555 
Kodelon 350 
Kryofine 4064 
Kryopenln '*669 
K. S. K. gas 3078 
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PHYSICAL CONSTANTS OF 


No. 

Na 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3884 

lodo diphenyl (o) 


I-C6H4C6H5 

**V-486 . 

280.11 

3886 

diphenyl (p) 


IC 6 H 4 C 6 HS 

V-581 

280.11 

3886 

ethylacetate (fi) 


CHsCOrCHrCHzI 

11-129 

214.02 

3887 

form 

triiodomethane 

HCI 3 

1-73 

393.78 

3888 

8 -hydroxyquino- 

loretin; ferron 

IC9H4N(0H>S03H 

XXII-408 

351 .13 


lino-5 sulfonic 
acid (7) 


3889 

lepidine ( 2 ) 

2-1-4- Me-quinoline 

CioHsNI 

XX-397 

269.09 

3890 

methyl cyanide 

iodoacetonitrile 

ICH 2 CN 

11-223 

166.96 

3891 

naphthalene (a) 

a-naphthyl iodide 

Cio H 7 I 

V-550 

254.08 

3892 

naphthalene (0) 

/3-naphthyl iodide 

CioHyl 

V-552 

254.08 

3893 

nitrobenzene ( 0 ) 


IC 6 H 4 N 02 

V-252 

249.02 

3894 

nitrobenzene (m) 


IC 6 H 4 N 02 

V-253 

249.02 

3895 

nitrobenzene (p) 


IC 6 H 4 N 02 

V-253 

249.02 

3896 

phenetole ( 0 ) 


IC6H40.C2H5 

VI.207 

248.07 

3897 

phenetole (p) 


IC 6 H 40 C 2 H 5 

VI-208 

248.07 

3898 

phenol ( 0 ) 


I-C 6 H 40 H 

Vl-207 

220 02 

3899 

phenol (m) 


IC 6 H 40 H 

VI-207 

220.02 

3900 

phenol (p) 


IC 6 H 40 H 

VI-209 

220.02 

3901 

propionic acid (a) 


CH 3 CHIC 02 H 

11-261 

199.99 

3902 

propionic acid (0) 


ICH 2 CH 2 C 02 H 

11-261 

199.99 

3903 

propyne -1 ( 1 )t 


CHa-CiCI 

1-248 

165.97 

3904 

salicylic acid (3) 

m-I-salicylic acid 

IC 6 H 3 ( 0 H)C 02 H 

X-112 

264.03 

3905 

toluene ( 0 ) 

o-tolyl iodide 

IC 6 H 4 CH 3 

V-310 

218.05 

3906 

toluene (m) 

m-tolyl iodide 

IC 6 H 4 CH 3 

V-311 

218.05 

3907 

toluene (p) 

p-tolyl iodide 

IC 6 H 4 ‘CH 3 

V-312 

218.05 

3908 

trlnitromethane 


IC(N02)3 

1-79 

276.95 

3909 

m-xylene ( 2 ) 

2 - 1 - 1 , 3-diMe-ben- 
zene 

IC6H3(CH3)2 

V-375 

232.07 

3910 

lodoso-benzene 


CeHsIO 

V-217 

220.02 

3911 

benzoic acid ( 0 ) 


OIC 6 H 4 C 02 H 

IX-363 

264.03 

3912 

lodoxybanzana 


CfiHsIOz 

V-218 

236.02 

3913 

lonone (a) 


C,oHi6:CHCOCH3 

VII- 168 

192.29 

3914 

lonone (0) 


C,oH,6:CHCO-CH3 

VII- 167 

102 29 

3915 

lonone (j>m«u.do) 

citrylidene acetone 

C 13 H 20 O 

1-757 

192.29 

3916 

semicarbazone (a) 


CnHzo'.NNHCONHz 

VII-169 

249.35 

3917 

semicarbazone {0) 


Ci3H2o:NNHCONH2 

VII-168 

249.35 

1918 

Irone 09) 


C 14 H 22 O 

VII-169 

206.32 

3919 

Isatin 


C6H4C0C0H:N 

1 

XXI-432 

147.13 

1920 

chloride 


_i 

C6H4C0-CCI:N 

1 1 

XXI-302 

165.58 

3921 

Isatinic acid 

aniiino-glyoxyiic 

acid 

i 1 

NH 2 C 6 H 4 CO.CO 2 H 

XIV-648 

165.14 

3922 

Isataic anhydride 


C 6 H 4 CO 2 CONH 

1 1 

XXVII-264 

163.13 

3923 

laatoxime (J0) 

nitroso-oxindol 

1 1 
C6H4N:C(0H)C:N0H 

1 1 

XXI-443 

162.14 

3924 

lMtropl€acld(a) 

1-Ph-1,2,3,4-tetra- 

(C9Hb02)2 

IX-957 

296.31 


hydronaphthalene-| 

1,4-dicarboxylic 

acid 


1 8eo also No. 5344. f 
Kyanol 513 
Kyanurin 3821 
L acid 4503 
Labumine, of. alkd. 


Lactic anhydride 3948 
Lactophenfn 3949 
Lactyi urea 4268 
Lambda acid 4544 
Lantanuric acid 1 82 
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Larfoin. cf. glcde. 
Larocaine 276 
Laudanine, cf. aikd. 
Laudanosine, cf. atkd. 
taurane 1017 


Laurent's acid 4548 
Laurone 2850 
Lauroyl chloride 3955 
Lauryl alcohol 2859 
Lauryl bromide 2860 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Fcarmula 

Weight 

3925 

leotroplc odd (fi) 


(C9H802)2 

IX-957 

296.31 

3926 

leomannide 


C 6 H 10 O 4 

1-540 

146.14 

3927 

leonitrosoacetone 


CHs-CO'CHrNOH 

1-763 

87.08 

9B28 

iteconic acid 

methylene succinic 
acid 

CH2:C{C02H)CH2- 

CO 2 H 

11-760 

130.10 

3929 

Itamallc add 

free acid non- 
existant 

CH20HCH(C02H)- 

CH 2 CO 2 H 

III-446 

148.11 

3930 

Kairoflna 

N-methyl-tetrahy- 

droquinotine 

C 9 H 10 NCH 3 

XX-264 

147.21 

3931 

Kawain 


CHaO'Ct 3 Hi t O 2 

♦XIX-418 

230.25 

3932 

Ketaxina 

acetone azine 

[(CH3)2C;N-]2 

1-651 

112.17 

3933 

Katana 


HzC:C:0 

1-724 

42.04 

3934 

Kato-butyric acid (a) 


CH 3 CH 2 COCO 2 H 

III-629 

102.09 

3935 

dihydroquinazo- 
iine (4) 


CsHrNiCHNHCO 

1 ^ 1 

XXIV-143 

146. 1-<^ 

3936 

pyrrolidine 

o, 7 -butyrolactam 

NH(CH2)3C0H20 

1 1 

XXI-236 

103.12 

3937 

Kynurenic add 

4-hydroxyquinollne- 
3-carboxylic acid 

C 9 H 5 N( 0 H)C 02 H* 

H 20 

XXII-230 

207.18 

3938 

Laamold 

resorcinol blue 

t 

*VI-399 


3939 

Lactic acid (f) (+) 

paralactic acid 

CH 3 CHOHC 02 H 

m-261 

90.08 

3940 

acid (dl) 


CH 3 CHOH.C 02 H 

III->268 

90.08 

3941 

Ca salt 

calcium lactate 

(C3H503)2Ca-5H20 

III-277 

308.30 

3942 

aldehyde 


CH 3 CHOHCHO 

1-819 

74.08 

3943 

amide 


CH3-CHOHCONH2 

III-283 

89.09 

3944 

nitrile 

aldehyde-cyanohy- 

drin 

CH 3 CHOHCN 

III-284 

71.08 

3946 

Lactida (cU) 

dilactide 

CbH804 

XIX-154 

144.12 

3946 

Lactofc add (d) 

d-galactonic acid 

CH20H(CH0H)4- 

COzH 

III-549 

196.16 

3947 

Lactoea 

milk sugar 

CfzHzzOit'HzO 

XXXI-407 

360.31 

3948 

Lactyl lactic acid 

“lactic anhydride” 

C2H50-C02*C2H4* 

C 02 H 

II1-282 

162.14 

3949 

phenetidine (p) 

lactophenin 

C2H50C6H4NH- 

COCHOHCH 3 

XIII-491 

209.24 

3950 

Laurie acid 

dodecanoir acid 

CH3(CH2)ioC02H 

11-359 

200.31 

3961 

ammonium salt 

ammonium laurate 

^11 H 23 CO 2 NH 4 

*11-1 56 

217.34 

3952 

aldehyde 

dodecanal 

CH3(CHz)ioCHO 

1-714 

184.31 

3963 

amide 


Oil Hzs'CO-NHz 

11-363 

199.33 

3954 

anhydride 


iCh HzaCOzO 

11-362 

382.61 

3965 

chloride 

lauroyi chloride 

CH3(CH2)io*CO-CI 

11-363 

218.76 

3956 

nitrile 

undecyl cyanide 

C 11 H 23 CN 

n-363 

181 31 

3957 

Lead tetraethyl 

tetraethyl lead 

(C2H5)4Pb 

IV-639 

323.45 

3958 

tetramethyl 

tetramethyl lead 

(CH3)4Pb 

IV-639 

267.35 

3959 

tetraphenyi 

tetraphenyi lead 

(C6H5)4Pb 

X VI-91 7 

515.61 

3960 

3961 

Lecithin 

Lepaniina 

protagon 

C42H8409PN 

C 20 H 32 N 2 

CH3C6H3(NH2)CH: 

(C6H4NH2)2 


778.08 

300.47 

303.39 

3962 

Leuco-aniline 

3.Me; NH2,4,4',4" 

XIII-321 

3963 

aurine (4,4',4") 


(H0C6H4)3CH 

VI-1143 

292.32 

3964 



malachite green 

MezN, 4,4' 

[(CH3)2N*C6H4]2 : 
CH'CsHs 

XIII-275 

330.45 


t Mfxad dye; no formula. 

Louryl chloride 2861 
Uuith^c violet 8922 
Cimoitflavin, of. quercltrln, glcde. 


Lenigallol 5516 
Lepidine 4370 
Lepidine ethiodide 4371 
Lepidone 4179 
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* B. p. of anh. compound. 
Leucic acid 3760 
Leucine 283, 286-7 
Leuco-aniline 6071-3 


Leuco-aiizarin 2295 
Leuco-cryetal violet 3595 
Leuco-d i methyl phony I ene green 
Leucoline 5538 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

3965 

Leiicyl glycine (dl) 


CsHuNCONHCHr 

IV.448 

188.22 




CO 2 H 



3966 

LevHifn 


CsHioOs 

1-925 

162.14 

3967 

Levnlinlc acid 

acetopropionic acid 

CH3C0(CH2)2C02H 

III-671 

116.11 

3968 

aldehyde 


CH 3 CO(CH 2 )zCHO 

1-774 

100.11 

3969 

Lfchenin 

moss starch 

(CeHioOs)* 


(162.14) 

3970 

Lignoeeric acid 


C 24 H 48 O 2 

11-393 

368.62 

3971 

LImettin 

5,7-di MeO-coumarin 

(CH30)2C9H402 

XVIII-97 

206.19 

3972 

Limonene (dl) 

dipentene 

C 10 H 16 

V-137 

136.23 

3973 

Llmonene (d or 1 ) 

p-menthadiene- 

C 10 H 16 

V-133 

136.23 



1,8(9) 




3974 

Linalool (d)t 

coriandrol 

CioHisO 

1-461 

154.24 

3975 

Linalyl acetate 

bergamol 

CHiCOrCioHtr 

11-141 

196.28 

3976 

Linoleicacid 

octadecadienoic acid 

C|8H3202 

11-496 

280.44 

3977 

Linolenic acid 

octadecatrienoic acid 

C1BH30O2 

11-499 

278.42 

3978 

Lophine 

triphenyl-imidazole 

(C6H5)3C:C-N:CNH 

1 i 

XXIII-318 

296.35 

3979 

Liimieterol 


C 28 H 43 OH 


396 . 63 

3980 

Luteol 

oxychloro-diphenyl- 

cJ^^HmONCI 


307.77 



quinoxaline 




3981 

Lutidine (2,5) t 

dimethyl-pyridine 

(CH3)2C5H3N 

XX-244 

107 15 

3982 

Lutidine (2,4) (a, 7 ) 

dimethyl-pyridine 

(CH3)2C5H3N 

XX-244 

107.15 

3983 

Lutidine (2,6) (a.a') 

dimethyl-pyridine 

(CH3)2C5H3N 

XX-244 

107.15 

3984 

Lutidine (3,4) (/S, 7 ) 

dimethyl-pyridine 

(CH 3 ) 2 C 5 H 3 N 

XX-246 

107.15 

3985 

Lycopene 

lycopin 

C 40 H 56 

XXX-81 

536.85 

3986 

Lysine (dl) 

oc,c-d iam i nocaproic 

NH2(CH2)4CHNH2* 

IV-436 

146.19 



acid 

C 02 H 



3987 

dihydrochtoride 


C 6 H, 402 N 2 - 2 HCI 

IV-437 

219.12 

3988 

Lysine (IH-) * 


(NH2)2C5H9C02H 

IV-435 

146.19 

3969 

hydrochloride (d) 


C 6 Hi 402 N 2 ' 2 HCI 

IV-436 

219.12 

3990 

monohydrochloride 

(d) 

C 6 H 1402 N 2 HCI 


182.65 

3991 

Lyxose (a)(d) 


CH2(CH0H)40 

1 1 

XXXI-56 

150.13 

3992 

LyKose(^)(d) 


1 - 1 

CH2(CH0H)4'0 

1 1 

XXXI-56 

150.13 

3993 

Malachite green $ 

benzaldehyde gr<)en; 

1 . 1 

3C23H25N2Cl-2ZnCl2- 

XIII-745 

1403.33 



(zinc salt) 

2 H 20 



3994 

green 

(oxalate salt) 

2C23H2sN2C2H04- 

XIII-745 

926.98 




H 2 C 204 



3995 

Maleic acid (cis) 

butendioic acid; 

(:CHC02H)2 

11-748 

116.07 



toxiiic acid 




3996 

anhydride 


(:CHC0)20 

XVII-432 

98.06 

3997 

Malic acid (dl) 

hydroxysuccinic acid 

HOzCCHOHCHa- 

III-435 

134.09 




CO 2 H 



3998 

acid (d or I) 


H0C2H3(C02H)2 

m-417 

134.09 

3999 

Ca acid salt (1) 

Ca bimalate 

Ca(HC4H405)2-6H20 


414.34 

4000 

acid (er), £aa~ 

methyl tartronic acid 

CH3C(0H)(C02H)2 

III-440 

134.09 

4001 

amide ( 1 ) 

l-malamide 

H0C2H3(C0NH2)2 

III-435 

132.12 

4002 

Malonic acid 

propandioic acid 

CH 2 :(C 02 H )2 

11-566 

104.06 

4003 

Ca salt 

calcium malonate 

CaC3H204-4H20 

11-570 

214.19 

4004 

amide 

malonamide 

CH 2 :(C 0 NH 2)2 

n-582 

102.09 


See also No. 2518. Light green 3594 

See also No. 3147. Liracin, cf. glcde. 

In medicinal use without Linalool tetrahydride 
ZnCIa Linaloolene 2515 

Levulose 3616 Linamarin, cf. glcde. 

Uiwieite 1473 Lindol 6351 


Litmopyrin 117 Lupanine, cf. aikd. 

Lobeline, cf. aIkd. Lupinidine, cf. aIkd. 
2519 Lodal 2413 Luprnine, cf. aikd. 

Loretin 3888 Lutein 6462 

Luminal 5113 Luteosterone 5334 

Luminol 359 Lutidinic acid 5490 







ORGANIC COMPOUNDS 


No. 

CrystaUine 
Form cmd 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

3965 



243 d. 


6.6 h. 

V. al. 8. 

V. al. 8. 

3966 

delq. amor. 


d. 140-5 


V. a. 

V. al. a. 

i. 

3967 

If. 

1.1 40M" 

33.5 

245-6 si. d. 

V. a. 

V. a. 

V.8. 

3968 

col. Iq. 

1.018^° 

< -21 

186-8 si. d. 

00 

00 

8. 

3969 

col. amor. 




a. h. 

8. HCI 

i. 

3970 



81-2 


a. bz. 

8. ; a. ac. 

a. ; a. C $2 

3971 

col. cr./al. 


147 5 

200 si. d. 

i.; 8. chi. 

8. h. 

V. al. a. 

3972 

col. Iq. 

0.84420° 


178 

i. 

00 

oo 

3973 

Iq. 

0.842^° 

-96.9 

177 


00 

oo 

3974 

col. oil 

0.86820° 



198-200 

V. si. a. 

10, 50 % al. 

00 

3975 

col. Iq. 

0.89520° 


220762 ± ^ d. 

V. ai. a. 

00 

oo 

3976 

It. yel. oil 

0.903i^° 

-9.5 

229-3016““ 


00 

CO 

3977 

oil 

0.914^^“ 

.TT! 

230-2l7inn> 

i. 

a. 

V. 8. 

3978 



275 



2.8 h., aba. 

0 . 320 ° 

3979 

col. nd. 


118 


i.; s. act. 

a.; a. chk 

V. 8. 

3980 



246 


i. 

s. 

8. 

3981 

Iq. 

0.9380° 


156.5 

25 c.; 

oo 

oo 






si. a. h. 



3982 

Iq. 

0.949f° 



157-9 

20 c.; 

8. 

8. 






si. 8. h. 



3983 

Iq. 

0 92325® 

-6.6 

142-3 

CO C. 

8l. s. h. aq. 


3984 

Iq 



163.5-4.5 




3985 

red pr./pet. 


174-5 


i.; 8. h. bz. 

V. si. 8. h. 

0.03 h. 

3986 





a. 


i. 

3987 

ayrup 

cr. 


192-3 


V. a. 



3988 

nd./aq. 


224-5 d. 


V. s. 

ip 


3989 

cr./HCI 


193 





3990 

wh. pd. 


235-6 



s. 

i. 

i. 

3991 

cr./al. 0 t. 


106-7 

i 

V. a. 

2 517® 


3992 

nd./al. 


117-8 


V. 8. 

8l. 8. 


3993 

gn. pr./ 


130 db 


V. 8. 

V. a.' 


aq. al. 







3994 

gn. pr. 




V. s. h. 

a. 


3995 

mn. 

1.609 

130.5 

138 ± ; 

7925®; 

7030° 

825° 





d., anhyd. 

39398® 



3996 

cr./chl. 

1.5 

52.8 

202 ; aubl. 

16.330° 

V. si. 8. 








ecu 


3997 

col. cr. 

1.60lV-° 

128-9 

150 d. 

144260; 

V. 8. 

V. 8. 






41179® 



3998 

col. cr. 

1.5953^° 

99-100 

140 ±, d. 

V. s. 

V. 8. 

8 . 41 s® 

3999 

col. rhb. 




al. 8. c. 

al. a. ac. 

8. a. 

4000 

col. cr. 


142 d. 

d. 170 ± 

V. a. 

V. a. 

V. 8. 

4001 

or. /afl- 


156-8 d. 


8. 



4002 

col. tri. 

V.631150 

130-5 d. 


13816® 

4225° i 

8is®aba. 

4003 

col. nd. 


-^HzO.ISO 

-SHzO, 100 

0.40® 

0.7i«»®aq. 


4004 

tet. or mn. 


170 

8.38® 

1. aba. 

i. 


Lycine 846-7 
Lycopifi 3986 
Lycorin, of. aikd. 
Lvsidine 4256 
Maclayin, of. gicde. 
Macleyirij cf. glcdo. 


Macieyine, cf. aIkd. 

Maclurin 5070 

Magiaal 118 

Magneapirin 118 

MaFachite green leuco baae 3964 

Malachite green-Q (baae) 5762 


Malakin 5588 
Malamide 4001 
Malonamide 4004 
Malonanitide 4005 
Malonic amide nitrile 1581 
Malonic eater 2184 


PHYSICAL CONSTANTS OP 




Now 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4005 

Mmonic anilide 

maionanilide 

CH2(CONHC6H5)2 

Xn-293 

254.28 

4006 

nitrile 

methylene dicyanidel CH 2 (CN )2 

11-589 

66.06 

4007 

Maltose 

malt sugar 

Ct 2 H 220 t 1 *H 20 

XXXI-386 

360.31 

4006 

Mandellcacid (dl) 


CtHs-CHOHCOiH 

X-197 

152.14 

4009 

sodium salt 

sodium mandelate 

C 6 H 5 CH 0 HC 02 Na 


174.13 

4010 

nitrile (dl) 


C 6 H 5 CHOHCN 

X-206 

133.14 

4011 

Mannitol hexanl- 


C,H,(0N02)« 

1-543 

452.17 

4012 

Mannoheiitose (d) 


C 7 HM 07 

1-935 

210.18 

4013 

Mapharsen 

3 -NH 2 - 4 -OH- 

0:AsC6H3(0H)NH2* 

*X VI-447 

258.53 



phenyl-arsinoxtde 

HCI 

HCI-iCzHsOH 



4014 

Margarfc acid 

heptadecanoic acid 

CH3(CH2)i5C02H 

11-376 

270.44 

4015 

aldehyde 

heptadecanal 

CH3(CH2)i5CHO 

1-717 

254.44 

4016 

Meconic acid 


C7H407-3H20 

XVIII-503 

254.15 

4017 

lactone 

6,7-diMeO-phthai- 

COOCHz-CsHz: 

XVIII-89 

194.18 



ide; meconine; 

I . 1 





opianyl 

(0CH3)2 



4018 

Melam 


CfiHgNn 

III- 169 

235.22 

4019 

Melamine 

cyanuramide 

C3N3(NH2)3 

XX VI-245 

126.13 

4020 

hydrochloride 


CaHeNsHCl-iHzO 

XX VI-246 

171.60 

4021 

Melene 


CsoHso 

1-227 

420.78 




(or CsoHez)? 


422.80 

4022 

Meliesic acid 


C 30 H 61 CO 2 H 

11-396 

466.81 

4023 

Menthene (d) 


C 10 H 18 

V-87 

138.24 

4024 

Menthol (a)(1) 

hexahydrothymol 

CioHfsOH 

VI-28 

156.26 

4025 

Menthol (d)(neo) 

p-menthanol-3 

C,oHi 90 H 

VI-28 

156.26 

4026 

Menthone (I) 


CioHisO 

VII-38 

154.24 

4027 

Menthyl acetate (1) 


CH3’C02*CioHi9 

VI-32 

198.30 

4028 

acetate (d)(neo) 


CH3*C02*CioH^9 


198.30 

4029 

amine (1) 

aminomenthane 

CioHis-NHz 

XII-26 

155.28 

4030 

benzoate (a) 


C6H5*C02*CtoHt9 

IX-115 

260.36 

4031 

salicylate 

salimenthol 

HOC6H4C02CioH,9 

X-76 

276,36 

4032 

iso-valerate (1) 

validol 

C 4 Hg'COz'Clo 

VI-33 

240.37 

4033 

Mercaptobenxe- 


C 6 H 4 N;C(SH)S 

XXVII-185 

167.24 


thlazole (2) 


.1 



4034 

Mercuri-hydroxy- 
phenyl chloride 
(o) 

hydroxyphenyl 

>-CI-mercuriphenol 

HOC 6 H 4 HgCI 

XVI-959 

329.17 

4035 

p-CI-mercuriphenol 

HOC 6 H 4 HgCI 

X VI-961 

329.17 


chloride (p) 





4036 

phenyl acetate 

Ph- mercuric acetate 

C«H5Ho02CCH3 

X VI-964 

336.75 

4037 

phenyl chloride 

Ph-mercuric chioride 

CeHsHgCI 

X VI-953 

313.17 

4038 

phenyl nitrate 

Ph-mercuric nitrate 

CeHs-HgONOz 

XVI-953 

339.72 

4039 

tolyl chloride (p) 


CH3C6H4HgCI 

XVI-956 

327.19 

4040 

Moreuric fulmlnatei 


Hg(0NC)2iH20 


293.65 

4041 

MorcMrochromo 

di Na-di Br-hydroxy> 

Czo H 7 O 5 Brz N az Hg 0 H* 


804.75 



mercury-fi uorescei n 

3H20 



4042 

Mercury dibutyl 

di-n-butyl mercury 

(C4H9)2Hg 

♦*IV-1049 

314.83 

4043 

diethyl 

diethyl mercury 

(C2H5)2Hg 

IV-679 

258.73 

4044 

dimethyl 

dimethyl mercury 

(CH,) 2 Hg 

IV-678 

230.68 


Mafonyl thiourea 5887 Mannoheptitol 5090 

Maionyl urea 621 Mannose 3619 

Matt augar 4007 Marsh gas 4061 

Mandeionitrile glucoside, of. glcde. Martius yellow 2642 

Mannite 3809 Matecite 4286 

Mannitol 3809 Matezite 4286 

Mannitol hexaaoetate 3610 Meoholln 100 


Mecholyl 100 
MechoiyI bromide 99 
Mecholyl iodide 101 
Meconine 4017 
Medinal 2125 
Meianitine 2723 
Meletin 5807 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

Boilina 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

4005 

nd./al. 


229-31 


i.; 8 . ac. 

V. 8 . h. 

i. 

4006 

col. cr. 

.0493^“ 

31.7 

223-4 

13 

40 

20 

4007 

4008 

col. nd. 

. 540»7«® 

d. 


V. 8 . 

V. si. 8 . c. 

i. 

rhb./aq. 

.3003^" 

118.1 

d. 

16»® 

8 . 

8 . 

4009 

wh. cr. pd. 




99 

2 


4010 

oil 

.124 

-10 

d, 170 

I. 

8 . 

8 .; 8 . chi. 

4011 

nd. 

.6040® 

112-3 

expl. 

i. 

2.9U® 

490 

4012 

nd. 


134-5 


V. s. 

8 l. 8 . abs. 


4013 

wh. pd. 




V. s. ; s. 

V. 8 .; V. si. 

V. 8 l. 8 . 






atk. 

8 . act. 


4014 

col. pi. 

0.85360O 

60.9 

227^00inxn 

i. 

32*5® abs. 

V. 8 . 

4015 

cr. 


36 

203-4*0““ 

si. s. c. al. 

V. 8 . h. 

V. 8 . 

401 6 ‘ 

rhb. 


- 3 H 20 , 100| 

d. 

d. h. 

8 .; d. h. a. 

si. 8 . 

4017 

col. nd./aq.! 


102-2.5 

subl. 

0.1415®; 

8 .; s. chi. 

8 .; 8 . bz. 






4.51000 



4018 

pd. 


d. 



si. 8 . a. 

8 . h. KOH 

4019 

mn. 

1 . 573**0® 

360 d. 

8 Ubl. 

8 . h. 

8 l. 8 . h. 

i. 

4020 

nd. 





i. 


4021 

cr. 

0.913**® 

62-3 

2180 5. 

i.; V. si. 

3.6 h., 

V. 8 l. 8 . 






8. bz. 

abs. 


4022 

nd./al. 


90-1 



V. 8 . h. 

V. 8 l. 8 . 

4023 

Iq. 

0.814^^® 


168-9 




4024 

col. cr. 

0. 890^1® 

42.5* 

216.3 

0.04 c.; 

V. 8 . ; V. 8 . 

V. 8 .; V. 8 . 






8. pet. 

chi. 

ac. 

4025 

col. Iq. 

0.9± 

-22 

9816nun 




4026 

oil 

0.896^^® 

- 6.6 

207 

si. 8 . 



4027 

col. Iq. 

0.919^® 


227 

si. 8. 



4028 

col. cr. 


37-8 



8 . 


4029 

oil 

0.861^-° 

209 ± 


V. 8 . 


4030 

rhb./al. ' 

•'* 1 . 002 ^° 

54-5 

301748mm 




4031 

col. oil 

1.045H° 


203-5*Om“ 


8. 

8 . 

4032 

col. Iq. 

0.907^^® 


129*““ 

i. 

8 . 

8 .; 8. chi. 

4033 

col. nd./ 

1.42-^" 

179 

d. 

i.; 8 . alk.; 

8 .; 8. alk. 

sl. 8 . 


aq. al. 




8. ac. 

carb. 


4034 

col. cr./ 


152.5 


8 l. 8 . 

8 .; V.* 8 l. 8 . 

8 . h. bz. 


aq. al. 





chi. 


4035 

If. /act. 


225-6 



8 l. 8 . h. 


4036 

col. pr./bz. 


149 


8. h. 

8 . ; 8 . ac. 

8 . bz. 

4037 

col. If./bz. 


251 

subl. 

i.; 8. pyr. 

8 l. 8 . h. 

8. ; 8. bz. 

4038 

pl./al. 


188-9 d. 


V. 8 l. 8. h. 

8 . h. 

8 . bz. 

4039 

col. If./bz. 


232-3 


i. 

V. sl. 8 . h. 

i. 

4040 

cr./aq. 

4.42(anh.) 

expl. 


0 . 0712 ®; 

8 .; d. h. aq. 

8 . NH 4 OH 






0.17^9® 

KOH 


4041 

gn. scales 




8. 

0.02 

i.;i.chi. 

4042 

col. Iq. 

1.778^® 


120-3**“ 

I. 

8l. 8. 

V. 8 . 

4043 

col. iq. 

2.423^® 


159 

I. 

Sl. 8. 

V. 8. 

4044 

col. Iq. 

2.954^® 


95-6 

V. 8l. 8. 

V. 8. 

V. 8 . 

* M.p.fl 35.5®; 7 33.5®; 3 31.5®. 
** Supercooled liquid. 

Melilotio acid 3711 

Mel in, cf. glcde. 

Melieeyl alMhol 4449 

Melitose 5549 

Mellitic acid 667 
Mellophanic acid 681 
Menthadiene 3973, 5092-3, 
5704-5, 5709 

Menthane 3579 

Menthanol 4025 

Menthene 1258 

Mercapto-, cf. also thio- and sulfo-. 
Mercapto-ethanol 5904 
Meroapto-suocinic acid 5911 
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No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

4045 

Mercury dinaphthyl 

(ct) 

dipropyl 


(CioH7)2Hg 

X VI-949 

454.92 

4046 

dipropyl mercury 

(C2H5CH2)2Hg 

IV-679 

286.78 

4047 

diphenyl 

diphenyl mercury 

(C*H5)2Hg 

XVI-946 

354.81 

4048 

ditolyf (o) 

ditolyl mercury 

(CH3C6H4)2Hg 

X VI-947 

382.86 

4049 

ditolyl (m) 

ditolyl mercury 

(CHjC6H4)2Hg 

X VI-947 

382.86 

4050 

ditolyl (p) 

ditolyl mercury 

(CH3C6H4)2Ho 

X VI-947 

382 86 

4051 

mercaptide 


(C2HsS)2Hg 

1-342 

322.85 

4052 

Merthiotate 

Na ethyl mercuri- 
thioealicylate 

C2H5HgSC6H4- 

COzNa 


404.83 

4053 

Mesityl oxide 


(CH3)2C:CHC0CH3 

1-736 

98 14 

4054 

Mesorcin (1,3,5;2,4) 


(CH3)3C6H(0H)2 

VI-939 

152.19 

4055 

Mesoxelic acid 

dihydroxy malonic 

(H0)2C(C02H)2 

III-766 

136.06 

4056 

Metanil yellow 

Na m-sulfonate-azo- 
diphenylam-na 

C6H5NHC6H4- 

N:NC 6 H 4 -S 03 Na 

X VI-330 

375.37 

4057 

Metaphend^ 

4 -N 02 - 5 - 0 H-mer- 

curi-o-cresol 

HgCrHsOsN 


351 . 73 

4068 

Methacroleln 

o-Me-acrolein 

CH2:C(CH3)CH0 

1-731 

70.09 

4059 

Methallyl alcohol 

isopropenyl carbinol 

CH2:C(CH3)CH20H 

1-443 

72.10 

4060 

chloride (fi) 

'y-CI-isobutylene 

CH2;C(CH3)CH2CI 

1-209 

90.55 

4061 

Methane 

marsh gas 

CH4 

1-56 

16.04 

4062 

Methionine (I-) 

o-N Hz-T-methyl- 
thiolbutyric acid 

CH3S(CH2)2- 

CHNH 2 CO 2 H 

♦♦IV-938 

149.21 

4063 

Methoxy-acetic acid 

glycolic methyl ether 

CH 3 OCH 2 CO 2 H 

III-232 

90.08 

4064 

acetop he net i d i n e 

kryofine 

C2H50C6H4NH- 

COCHjOCHa 

XIII-489 

209.24 

4065 

acetophenone (p) 

p-acetyl-anisole 

CH 3 OC 6 H 4 COCH 3 

VIII-87 

150.17 

4066 

f«r*-amyl benzene 

(p) 

CH 3 OC 6 H 4 C 5 H 11 

VI-549 

178.26 

4067 

benzoic acid (o) 

salicylic methyl ether 

CH 3 OC 6 H 4 CO 2 H 

X-64 

152.14 

4068 

benzoic acid (m) 


CH 3 OC 6 H 4 CO 2 H 

X-137 

152.14 

4069 

benzoic acid (p) 

p-anisic acid 

CH 3 OC 6 H 4 CO 2 H 

X-154 

152.14 

4070 

benzophenone (p) 

p-benzoyl anisole 

CH 3 OC 6 H 4 COC 6 H 5 

VIII- 159 

212.24 

4071 

benzoyl chloride (p) 

anisoyl chloride 

CH 3 OC 6 H 4 COCI 

X-163 

170.59 

4072 

benzyl alcohol (o) 

8aligenin-2-Me- 

ether 

CH 3 OC 6 H 4 CH 2 OH 

VI-893 

138.16 

4073 

diphenyl (o) 

Ph-phenol- Me-ether 

CH 3 O.C 6 H 4 C 6 H 5 

VI-672 

184.23 

4074 

diphenyl (p) 

Me Ph-phenol ether 

CHaO-CcHrCsHs 

VI-674 

184.23 

4075 

ethyl ch loro- 
formate 09) 

/9-methoxyethyi 

chlorocarbonate 

CICO 2 CH 2 CH 2 . 

OCH 3 


138.55 

4076 

ethyl formate 09) 


HCO 2 CH 2 CH 2 OCH 3 

*11-19 

104.10 

4077 

methylal 


(CH30CH2)20 

1-576 

106.12 

4078 

methyl salicylate 

mesotan; salmester 

HOC 6 H 4 CO 2 CH 2 . 

OCH 3 

X-83 

182.17 

4079 

phenol (o) 

guaiacol 

CH 3 O.C 6 H 4 OH 

VI-768 ' 

124.13 

4080 

phenol (m) 

resorcinol Me ether 

CH 3 OC 6 H 4 OH 

VI-813 

124.13 

4081 

phenol (p) 

hydroquinone 
methyl ether 

CH 3 OC 6 H 4 OH 

VI-843 

124.13 

4082 

pyridine (p)(y) 


CH 3 OC 5 H 4 N 

XXI-49 

109.12 

4083 

quinoline (p) 

quinanisole 

CH 3 OC 9 H 6 N 

XXI-85 

159.18 

4084 

Methyl abietate 

abalyn 

Ci9H29C02’CH3 


316.47 

4085 

acetamide (^V) 

acet-methylamide 

CH 3 CONHCH 3 

IV-58 

73 09 

4086 

acetanilide (N) 

exalgin 

CH3CON(CH3)C6Hs 

XII-245 

149.19 

4087 

acetate 


CH3C02*CH3 

11-124 

74.08 

4088 

acetoacetate 


CH3C0-CH2C02CH3 

IU-632 

116.11 


M«r1tol, mixt. of 2312 and 5260. Mesitol 6266 Matacrosol purple 1551 

Meraalyl 5591 Meeitylone 6255 Metacrolein 147 

Mesaconic acid 4243 Mesityienic acid 2463 Metal dehyde 6 

Mescaline, cf. aikd. Meeotan 4078 Metanilic acid 624 

Mesidine 6251 Mesoxalylurea 184-6 Methacetin 20 
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No. 

CrystalliiM) 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

4045 

or, /b 2 . 

1.929 

243 

4046 

col. Iq. 

2.124^fi® 


4047 

nd./bz. 

2.318^° 

124-5 

4048 

tri./bz. 


141(107) 

4049 

nd. 


102(89) 

4050 

nd./bz. 


244-6 

4051 

If./al. 


76-7 

4052 

pd. 



4053 

Iq. 

0.8582^® 

-59 

4054 

If. 


149-50 

4055 

hyg. cr. 


119-20 




8l. d. 

4056 

brn. yel. 




pd. 



4057 

yel. pd. 



4058 

Iq. 

0 837^® 


4059 

Iq. 

0 852-^-** 


4060 

col. Iq. 

0 926^:^® 


4061 

col. gas 

A)0.5547^^ 

-182 5 

4062 

hex. pi./ 


283 d. 


65% al. 



4063 

hyg. Iq. 

1.1775^® 

8 

4064 

col. nd. 


98-9 

4065 

pl./et. 

1 .082-i^® 

38-9 

4066 

Iq. 



4067 

pl./aq. 

1.180 

98.5-9.0 

4068 

nd./aq. 


107-9 

4069 

mn./aq. 

1 . 385^° 

184.2 

4070 

pr,/et. 


61-2 

4071 

col. nd. 


22-3 

4072 

col. Iq. 

1.043^r 


4073 

pr./pet. 


29-30 

4074 

If./al. 


90 

4075 

col. Iq. 



4076 

col. Iq. 

1.048V^“ 


4077 

col. Iq. 

0.959iS° 


4078 

cul. oil 

1.2150 


4079 

pr. 

1.140i»® 

28.3 

4080 

Iq. 

>1 

<-17.5 

4081 

If./aq. 


53 

4082 

Iq. 



4083 

Iq. 

1 . 1 5420® 

26-8 

4084 

pa. yel. Iq. 

1.040M° 


4085 

col. nd. 


28 

4086 

rhb./al. 

1.004^^^® 

102-4 

4087 

col. Iq. 

0.933^-” 

-98.7 

4088 

col. Iq. 

1.077^® 

-80 


Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

d. 

i.; 8. h. 

8 l. 8 . h. 

8. CSa 


chl. 



189-91 

i. 

8 l. 8 . 

V. 8. 

>300 d. 

i.;s. chl. 

sl. 8 . h. 

sl. 8 . 

2191 4mm 

si. 8 . chl. 

8 l. S. 

8 l. 8 . 


8 . h. bz. 

8 l. 8 . h. 

7 h. 

8 . 082 


100 

14 

i. ; I. bz. 

1 29-30750mm 

3200 



274.5-5 5 

V. si. 8 . 




V. 8. 




8. 




i.; 8. h. 

; 8 . dii. 



ac. 

NaOH 

NH 4 OH 

68.4 

6.4 



114.5 

25 



72-3 

<0.1 



-161.5 

0 . 3520 ® cc. 

47. 1200 oc. 

I04100CC. 


8 . c. 

8.; i. atM. 

i.;i. bz.; 




i. act. 

203-4 

0.17c.; 




2 h. 



258 

V. 8l. S. 



113-412®““ 

200 

0.530® 



170-210nim 

8 . h. 



275-80 

0.03*9® 

V. 8. 

V. 8. 

354_5729mm 


V. 8. 

V. 8. 

263 si. d. 

i. d. 

8. d. 

8. bz. 

248-50 

V. si. 8. 

8. 


274 


8 . h. 


54-601 




131-1.5 

106-8 

162*2mm 

V. si. 8 . 

c» ; 00 bz. 

00 ; 00 chl. 

205 

1 .715® 

V. 8. 

V. 8. 

243 3-4.3 

si. 8 . 

CO ; 8 . alk. 

00 

243 



V. 8 . bz. 

190-1738®® 

264310mm 

360-5 d. 

206 

i. 

V. 8. 

V. 8. 

V. s.; i. Ig. 

253712mm 

1 .7 c. 

2 

14 

57.3 

3322 ® 



169-70 8l. d. 

38 




Methailyl ether 2403 
Methanal 3288 
Methane sulfonic acid 4382 
Methane sulfonic chloride 4383 
Methanoic acid 3301 


Methanol 4100 
Methanthiol 4298 
Methenamine 3599 
Methenyt-diphenylamine 2721 
Methionic acid 4432 


Methone 2475 

Methoxy-acetaminophenol 18-20 
Methoxy-allyl-phenoi 2901 
Methoxy-aniline 534-6 
Methoxy-benzalacetone 528 
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No. 

Name 

Synonym 

Formula 

Ben. 

Ref. 

Formula 

Weight 

4089 

Methyl 

methyl-p-toiyl 

CH3*C6H4*C0‘CH3 

VII-307 

134.17 


acetophenone (p) 

ketone 




4090 

acetylsal icy late 

methyl aspirin; 

CHaCOrCeHA-COr 

X-73 

194.18 



methyl rhodin 

CH 3 



4091 

acetyl urea 


CHa-NHCONH* 

IV-66 

116.12 




COCH 3 



4092 

acridine (4) 


CHbCisHsN 

XX-470 

193.24 

4093 

acridine (2) 


CH 3 C 13 H 8 N 

XX-470 

193.24 

4094 

acridine (9) 


CHjCiaHaN 

XX-470 

193.24 

4095 

acrylate 


CHziCHCOrCHa 

11-399 

86.09 

4096 

acrylic acid (a) 


CH2:C(CH3)C02H 

11-421 

86.09 

4097 

hydrogen adipate 

Me adipate (mono) 

CH302C(CH2)4C02H 

11-652 

160.17 

4098 

adipic acid (a) 


HOzCCHCCHa)- 

11-672 

160.17 




(CH2)3-C02H 



4099 

adipic acid (0)(.d) 


HO 2 C (CH 2)2 CH- 

11-673 

160.17 




(CH3)CH2C02H 



4100 

aicohol 

wood alcohol 

CH 3 OH 

1-273 

32.04 

4101 

alizarin (2;3,4) 

3-methyl-alizarin 

CH3(0H)2C6H(C0)2: 

VIII-469 

254.23 




C 6 H 4 



4102 

allylamine 


CH 3 NHC 3 H 5 

IV-206 

71.12 

4103 

ally! carbinol 

amylene alcohol 

(CH3)(C3H5):CH0H 

1-443 

86 . 14 

4104 

altyl ether 


CH30CH2CH:CH2 

1-437 

72.10 

4105 

amine 

amino-methane 

CH 3 NH 2 

IV-32 

31,06 

4106 

amine hydro- 


CH 3 NH 2 HCI 

IV-36 

67.52 


chioride 





4107 

ami noacetate 

methyl glycinate 

NH2CH2-C02CH3 

IV-340 

89.09 

4108 

aminobenzoate (o) 

methyl anthranilate 

NH2-C6H4-C02'CHs 

XIV-317 

151 .16 

4109 

aminobenzoate (p) 
aminobenzoic acid 


NH2C6H4-C02CH3 

CH 3 NHC 6 H 4 CO 2 H 

XIV-422 

151 .16 

4110 

/V-methyl an- 

XIV-323 

151.16 

4111] 

(o) 

amino ethanol (fi) 

thranilic acid 

CH3NH'CH2CH20H 

IV-276 

75.11 

4112 

3-ami no-4-hy- 

orthoform new 

NH2(0H)C6H3C02- 

XIV-593 

167.16 


droxy benzoate 


CH 3 



4113 

amino-p-hydroxy- 


CH3NH(0H)C6H3' 

XIV-593 

167.16 


benzoic acid (3) 


C 02 H 



4114 

amino-2-methyl- 

octin 

CbHis-NHCHs 


141.25 


heptene (6) 





4115 

amino-phenoi (o) 


CH 3 NH.C 6 H 4 OH 

Xin-362 

123.15 

4116 

amino-phenol 

( 0 ) 

(C7H90N)2H2S04 

XIII-362 

344.38 


H2S04 





4117 

4118 

amino-phenol 

H 2 SO 4 

amino-propionio 
acid (a)(<ll) 

(p); metol; eion 

(C7H90N)2'H2S04 

CHs-CHCNHCHi)' 

COzH 

Xin-442 

IV-391 

103.12 


4119 

amylbenzene (m) 

amyl toluene 

CH3*C6H4'C5Hn 

V-446 

162.26 

4120 

r»-amyl ether 


CHa'O’Cs Hi 1 

♦1-193 

102.17 

4121 

Iso-amyl ether 


CHa'O'CsHii 

1-400 

102.17 

4122 

n-amyl ketone 

heptanone-2 

CH3(CH2)4C0*CH3 

1-699 

114.18 

4123 

Iso-amyi ketone 

2- Me-hexanone-5 

CHs-COCsHii 

1-701 

114.18 

4124 

Iso-amyl ketoxime 


CHjC(:NOH)C5Hii 

1-701 

129.20 

4125 

aniline t 

Me-Ph-amlne 

C 6 H 5 NHCH 3 

XII.135 

107.15 


t 8«0 alM Nos. 6995-6000. 
Methoxy-benzaldehyde 531-2 
Methoxy-benzsne 537 
Methoxy-benzyl atcohol 530 
Mathoxy-oincKonino, of. alkd. 
Mfathoxy-cfneboninlc acid 5537 
Mathoxy-oonfforlrii of. o^odo. 
Methoxy^hydroxycinnamic acid 3236*7 


Methoxy-styrene 6431-3 
Metho}^-8tyryl ketone 628 
Methoxy-tetrahydroquinoline 5874 
Methoxylamine 4280 
Methyl, of. also dimethyl. 
Methyl-acetanilide 26-8 
Methyl-acetoacetic ester 3085 
Methyl-acetopyrandione 1656 



599 


No. 

Crystedline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

4089 

nd. 

0.989*2® 

28 

228^**®“ 

i. 

V. 8. 

V. 8. 

4090 

col. cr./al. 


60-1 

134-69®® 

i. 

s.;8.Qly. 

8.; 8. chi. 

4091 

mn./aq. 


180 


V. 8. h. 

s. h. 

V. sl. 8. h. 

4092 

nd./al. 


88 


V. si. s. h. 

8. 


4093 

yel. nd./ 


134 


s. bz. 

S. 

s. 


aq. al. 







4094 



114-7 

360^^®® 




4095 

coi. Iq. 

0.9740° 


80.3* 


s. 

s. 

4096 

pr. 


15-16 

161-3 

8. h. 

00 

CD 

4097 



8-9 

1 62'Omin 


; 


4098 

col. cr. 


64 

216-20*8®® 

V. s. 

V. 8. 

V. 8. 

4099 

col. cr. 


93-4.5 

23CpOuim 

V. s. 

V. 8. 

V. 8. 

4100 

col. Iq. 

*0 792-^/-° 

-97.8 

64.7 

GO 

00 

00 

4101 

yel. nd. 


250-2 


s. alk. 

8. ' 

8. 

4102 




64-6 

8. 



4103 

Iq. 

0.834-i^^” 


1 1 5-6750nmi 

12.5 

00 

00 

4104 

Iq. 

0. 77110 


42-37571..U. 

V. si. s. 

00 

GO 

4105 

col. gas 

0.699-11° 

-92 5 

—5 ^ y758mm 

959*5° cc. 

S. 







/cc. 



4106 

pl./al. 

1.23 

226-8 

225-301 8mm 

V. s. 

23 h. abs. 

i.;l. chi. 

4107 

Iq. 



130 d. 



i 

4108 

col. Iq. 

1 .168^-^*’ 

24(8 2) 

135.515mu» 

si. s. 

8. 

8. 

4109 

If./al. 


112 





4110 

If./al. 


179-82 

subl. d. 

0.2 c.; 

8. 

s. 






0.4 h. 


1 

4111 

col. oil 

0.937*0° 


1 59747“^! 

00 

00 

00 

4112 

nd./bz. 


142§ 


V. sl. s.; 

18; 

2;s. alk.; 


cr./chl. 


110-1 


i. pet. 

s. act. 

8. bz. 

4113 

cr. 


142(110) 


8. h. 

s. 

' 8. 

4114 

col. oil 

0.795 


176-8 

i. 

8. ‘ 

8. ; 8. a. 

4115 

pl./bz. pet. 


86-7 


i. 

S. 

s. bz. 

4116 

col. cr. 




s. 

i. 

i. 

4117 

col. nd./aq. 


250-60 d. 


4250 

sl. s. 

i. 

4118 

rhb./al. 


307-17 d. 

subl. 292 

8. 

10h.;i.c. 






si. d. 


abs. 


4119 

In. 

0 . 868*2° 


207-8 




4120 

■ V|. 

col. Iq. 

0.75 


99-100 




4121 

Iq. 

0 . 687^^-® 


9'^76Snuu 




4122 

col. Iq. 

0.820i^® 

-35 5 

151.5 

0.420° 

8. 

8. 

4123 

col. Iq. 

0.813*0° 

-73.9 

144 

V. si. s. 

00 

00 

4124 

oil 

0.888^° 

! 

195-6761mm 




4125 

Iq. 

0.9863^® 

-57 ! 

196.3 

0 . 01*50 

8. 

00 


* Polymerizes readily. Methyl-altene 1018 

** See also special table of specific gravities. Methyl-amyl alcohol 3630-7 
I HCI salt, m. p. 225°; s. 10/100 aq. Methyl-amyl carbinol (rt) 3542 

Methyl acet-toluidide 102-4 Methyl-amyl carbinol (iso) 3538 

Methyl-acetyl carbinol 43 Methyt-anifine^violet ^76 

Methyl-acetylene 225 Methyl anisate 4301 

Methyl-acrolein 40.58 
Methyl adipate 2428, 4097 



PHYSICAL CONSTANTS OF 


IM^thyl p-anisyl 
ketone 

anthracene (a) 
anthracene (/9) 
anthraquinone (2) 
arsenic acid 
arsenious oxide 
arsine 
auramine 

azide 

benzamide (TV) 
benzimidazole (2) 

benzimidazole (5) 

benzoate 
benzoyl acetate 
o-benzoy I benzoate 

benzoylene urea (1 

benzoylene urea (3 

benzoylsalicylate 

benzylaniline (iV) 

benzyl ether 
benzyl ketone 
bromide 
bromoacetate 
o-bromobenzoate 
m-bromobenzoate 
p-bromobenzoate 
4-bromohydrin- 
dene (7) 
a>bromolaurate 
butadiene-1,3 (2) 
butadiene-2,3 (2) 

butylamine (n) 
Mo-butyiamine 
n-butyi benzene (o', 
p-butyibenzene 

(m) 

n-butylbenzene (p)| 
n-butyl ether 
»so-butyl ether 
n-butyl ketone 
iso-butyl ketone 
butyl ketone (sec) 
butyl ketone (tert) 
n-butyi sulfide 


Methyl-anisyl ketone 4065 
Methyl inthranitate 4108 
Methyl-anthraniiic acid 4110 
Methyi-arsine dichioride 4214 
Methyi-arsonic acid 4130 


Synonym 

p-aoetonyl-anisole 


methyl arsonic acid 


m-toliminazole 
oil of niobe 


benzosalin 


phenyl acetone 
bromomethane 


isoprene 

dimethyl-allene 

(uns) 


butyl-toluene 


hexanone-2 

2- Me-pentanone-4 

3- Me-pentanone-2 
pinacolin 


Formula 


CHaOCeHA-CHrCO- 

CHa 

CH3*CmH9 

CH3C14H9 

CH3C6H3(C0)2C6H4 

CH3'AsO(OH)2 

CHa-AsrO 

CH3ASH2 

[(CH3)2NC6H4]2C: 

NCH3 
CH3 N(N)2 
CeHs-CO-NHCHa 
C6H4 N:C(CH3)NH , 

CH3 C6H3 N:CHNH 


CeHs-COz-CHa 

C6H5COCH2CO2CH3 

C6H5C0C6H4C02* 

CH3 

C6H4N(CH3)C0NHC0 

06H4NHCON(CH3)CO 

I I 

C6H5C02C6H4C0r 

CH3 

CeHsCHz-NCCHs)' 

CeHs 

CH3OCH2C6H5 

CHa-COCHrCeHs 

CHa-Br 

BrCHzCOzCHa 

Br.C 6 H 4 C 02 'CH 3 

BrC 6 H 4 C 02 CH 3 

BrC 6 H 4 C 02 CH 3 

CH3(Br)C6H2(CH2)3 

CioHziCHBrCOzCHa 

CH 2 :CHC(CH 3 ):CH 2 

(CH3)2C:C:CH2 

CH3NHC4H9 

CH3NHC4H9 

CH3'C6H4 C4H9 

CH3C6H4C4H9 

CH3C6H4C4H9 

CH3OC4H9 

CH3OC4H9 

CH3COC4H9 

CH3COC4H9 

CH3COC4H9 

CH 3 C 0 C(CH 3)3 

CH 3 *S*C 4 H 9 


Beil. 

Ref. 

Formult 

Weight 

VIII-106 

164.20 

V-674 

192.25 

V-674 

192.25 

VII-809 

222.23 

IV-613 

139.96 

IV-610 

105.94 

IV-599 

91 .96 

XIV-93 

281 . 39 

1-80 

57.06 

IX-201 

135.16 

XXIII-145 

132.16 

XXIII-151 

132.16 

IX-109 

136.14 

X-673 

178.18 

X-748 

240.25 

XXIV-375 

176.17 

XXIV-375 

176.17 

X-73 

256.25 

XII-1024 

197.27 

VI-431 

122.16 

VII-303 

134-17 

1-67 

94.95 

11-213 

152.99 

IX-348 

215.05 

IX-350 

215.05 

IX-352 

215.05 

211.10 


293.25 

1-252 

68.11 

1-252 

68.11 

IV-157 

87.16 

IV- 164 

87.16 

V-437 

148 24 

V-437 

148.24 

V-437 

148.24 

1-369 

88.15 

1-376 

88.15 

1-689 

100.16 

1-691 

100.16 

1-693 

100.16 

1-694 

100.16 

104.21 


Methyl-aspirin 4090 
Methyl-benzaidehyde 5985-7 
Methyl-benzene 5960 
Methyi-benzoic acid 5982-4 
Methyl-benzophenone 5249-51 


Methyl-benzoquinone 6001 
Methyl-benzothiazole 2909 
Methyl-benzoxazol 2908 
Methyl-benzoyi-ecgonine, cf. aikd. 
Methyl-benzoyl ketoxime 4899 



ORGANIC COMPOUNDS 
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No. 

Cryetalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

4126 

oil 

1.071ff° 

<-15 

267-9 

f. 


4127 

If./al. 

1.04799.40 



8. bz. 


4128 

col. If. 

1.1814® 

207 


t. ; 8. bz. 

V. si. 8. V. si. 8. 

4129 

col. nd./al. 


176-7 

8Ubl. 

8. H2S04 

8. ; V. 8. bz. 

4130 

mn. 


161 


V. 8. 


4131 

cr./CSz 


95 

275±, d. 



4132 

col. Iq. 



2 

0.01 


S4133 

yel. cr./al. 


133 


V. 8f. 8* 


4134 

col. Iq. 

0.869tV° 

expl. > 500| 

20-1 



4135 

pl./al. 


82 

291 

8. 

si. 8. Ig. i. alk. 

4136 

nd./aq. 


175-6 


8. h.; 8. 

sl. s. si. s. 






NaOH 


4137 

cr./aq. 


114 




4138 

col. Iq. 

1.087|f 

-12.4(-14) 

199.5 

0.01630® 


4139 

It. yel. Iq. 

1.1 73r 


15215inm 

1. 


4140 

mn. pr. 

1 i9ai-|-^° 

52 

350-2 



4141 

col. nd. 


264-5 


8. h. 

8l. 8. 8. aq. 







NaOH 

4142 

col. nd. 


242 


i. 

8. 

4143 

pr./al. 


84-5 

270 - 801 20nun 

i. c. 

3;8. bz. 8.; 8. chi. 

4144 

Iq. 


9.2 

305-6 

1. 

8. 8. 

4145 

Iq. 

0.971H" 


174 

i. 

8. 

4146 

cr. 

1 . 00320° 

27 

210-2 

i. 

8. 8. 

4147 

col. gas 

1.732g^ 

-93.7 

3.5 

V. 8i. 8. 

8.;8. CSz 8.; 8. chi. 

4148 

Iq. 



51 _21 5min 



4149 

Iq. 



244-6 



4150 

pl. 


31-2 

122.515i«»n 



4151 

rhb./aq. al. 

1.689 

79-80 




4152 

It. yel. Iq. 



1 20-21o<’‘>*>* 


sl. 8. 

4153 

col. Iq. 



1 45-8**’^ 



4154 

col. Iq. 

0.681.^® 

-146.0 

34.1 



4155 

Iq. 

0. 68020° 

-120 

40 



4156 

Iq. 

0.736-1/-® 

-75 

91-2 



4157 

Iq. 

0.7221*° 


76-8 



4158 

oil 

0 870\»-® 


200-1 


sl. s. 

4159 

oil 

0,861-^®-® 


197.5 


sl. 8. 

4160 

oil 

0.864^/-® 


197-8 

i. 

8i. 8. 

4161 

Iq. 

0.744^/-® 

-115.5 

71 

I. 


4162 

Iq. 

0.731 V** 


59741 mm 

i. 


4163 

col. Iq. 

0.816V-® 

-56.9 

127.2 

V. si. 8. 


4164 

col. Iq. 

0.801^® 

-84.7 

117-9 

2200 

» ; ® bz. 

4165 

col. Iq. 

0.815^/“ 


117.8 



4166 

col. Iq. 

0.8001*® 

-52.5 

106.2 

2.515® 

8.; V. 8. act. 

4167 

col. Iq. 



122-4 



Methyl blue 6345 

Methyl borate 6262 
Methyl-bromoacetophenone 4333 

Methyl butyiaoetate 399-400 Methyl-butyl carbinol (aee) 3636 

Methyl-butyl carbinol (n) 3625 Methyl-butyl carbinol (utrt) 3627 
Methyl-butyl carbinol (mo) 3633 Methyl-butyl-phenol 1079 



PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

R^. 

Formula 

Weight 


Methyl 





4168 

butyne-3 (2) 

Mo-propyl acetylene 

(CH3)2CHC:CH 

1-251 

68.11 

4169 

butyrate (n) 


C2H5*CH2*C02’CH3 

11-270 

102.13 

4170 

MO- butyrate 


(CH3)2CHC02CH3 

11-290 

102.13 

4171 

butyric acid f (a) (dl) 

Me-Et-acetic acid 

C2H5*CH(CH3)C02H 

11-304 

102.13 

4172 

caprate 


C9Hi9‘C02‘CH3 

n-356 

186.29 

4173 

caproate (n) 


CH3(CH2)4C02CH3 

11-323 

130.18 

4174 

caprylate 


CH3(CH2)6C02CH3 

n-348 

158.23 

4176 

carbamate 

"methyl urethane" 

NH 2 C 02 CH 3 

III -21 

75.07 

4176 

carbaniiide 


C6H5N(CH3)C0- 

XII-418 

226.27 




NHCeHs 



4177 

carbitol 

diethyleno-glycol 

CH30CH2CH20- 


120.15 



(mono) methyl ether 

CH 2 CH 20 H 



4178 

carbitol acetate 


CH3C02C5Hn02 


162.18 

4179 

carboetyrii ( 7 ) 

lepidone 

CHrCgHeON 

XXI-107 

159.18 

4180 

oarbostyril (AO 

A^-Me-a-quinolone 

C6H4CH:CHC0N‘ 

1 1 

XXI-304 

159.18 




CH 3 



4181 

carvacryl ketone 

2 -aceto-p-cy me ne 

CH3CO-C,oH,3 

VII-336 

176.25 

4182 

cellosolve acetate 


CH3C02CH2CH2- 

11-141 

118.13 




OCH 3 



4183 

chloride 

chloromethane 

CH 3 CI 

1-59 

50.49 

4184 

chloroacetate 


CICH 2 CO 2 CH 3 

11-197 

108.53 

4185 

o-chlorobenzoate 


CIC 6 H 4 CO 2 CH 3 

IX-336 

170.59 

4186 

/9-chioroethyi ether 


CH 3 OCH 2 CH 2 CI 

1-337 

94.54 

4187 

chloroformate 

Me-chlorocarbonate 

CICO 2 CH 3 

III-9 

94.50 

4188 

4-chloro- 


CH3(CI)C6H2(CH2)3 


166.65 


hydrindene (7) 




4189 

4-chlorophenyl-4- 

(3.4'-diMe;4-CI) 

CH3C6H4S03' 


296.76 


toluene sulfonate 


C6H3(CI)CH3 



4190 

cholanthrene 


C20H13CH3 


268.34 

4191 

cinnamate 


C 6 H 5 C 2 H 2 C 02 CH 3 

IX-581 

162.18 

4192 

coumarin (p) 


C6H4C(CH3):CHC02 

1 1 

X VII-336 

160.16 

4193 

crotonate (a) 


C 3 H 5 C 02 CH 3 

11-410 

100.11 

4194 

tao-cyanate 

methyl-carbonimide 

CH3N:C0 

IV-77 

57.05 

4195 

iao-cyanide 

methyl-carbylamine 

CH 3 NC 

IV-56 

41.05 

4196 

cyanoacetate 


CH 3 OCOCH 2 CN 

11-584 

99.09 

4197 

iso-cyanurate 


(CH3)3(C0N)3 

XX VI-249 

171.16 

4198 

cyclobutane 

Me-tetramethylene 

CH 3 *C 4 H 7 

V -20 

70.13 

4199 

cyclohexane 

toluene hexahydride 

CH3(CHC5Hio) 

V-29 

98.18 

4200 

cyclohexanol ( 0 ) 

hex ahy d r o-o-cresol 

CHs-CeHio-OH 

VI-11 

114.18 



(cie) (dl) 




4201 

oyclohexanol ( 0 ) 

(trans) 

CHa-CeHio'OH 

**VI-18 

114.18 

4202 

cyclohexanol (p) 

4-methylhexalln 

CH 3 C 6 H 10 OH 

VI-14 

114.18 



(cit) (dl) 




4203 

oyclohexanol (p) 

(,trana) 

CHjCeHio-OH 


114.18 

4204 

cyblohexanone ( 0 ) 


CHrCeHsiO 

VII-14 

112.17 

4205 

cyclohexanone (rrt) 

(dl) 

CH3C6H9:0 

VII-17 

112.17 

4206 

cyclohexanone (p) 


CH 3 C 6 H 9:0 

VII-18 

112.17 

4207 

cyclohexene (a* ) 

toluene tetrahydride 

CH 3 C 6 H 9 

V -66 

96,17 

4208 

cyelohexene (a>) 


CH 2 CH:CH(CH 2 ) 2 CH- 
1 1 

V-67 

96.17 




CH 3 




t See alto No. 6406. Mothyi cellosolve 3460 

Mithyl carbonate 2468 Methyl chlorocarbonate 4187 

Methyt-oarbonimide 4194 Methyl-chloroform 6151 

Methyl-carbylamlne 4195 Methyl-oinnamyl ketone 626 



ORGANIC COMPOUNDS 


603 


No. 

Cryetalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C, 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

4168 

col. Iq. 

0.665*0® 


28 

i. 



4169 

col. Iq. 

0.903^° 

-84.8 

102.8 

1.7 



4170 

col. Iq. 

0.889-V-° 

-87.7 

92.3 

V. si. 8. 



4171 

col. Iq. 

0.9383^*^ 

<-80 

174-7 

8l. 8. 



4172 

Iq. 


-18 

223-4 

1. 



4173 

col. Iq. 

0.889-^^° 

-71 .0 

151.3 

i. 



4174 

col. Iq. 

0. 887^0® 

-40 

192-4 

i. 



4175 

col. pi. 

1.136^-° 

54.2 

177 

21711® 

7315® 

8. 

4176 

nd./al. 


104 

203-5 

si. s. h. 

8l. 8. C. 

V. 8.; V. 8. 








bz. 

4177 

col. Iq. 

1. 036^4“ 


193.2 




4178 

col. iq. 

1.040^8* 


209.1 




4179 

nd./aq. 


223.7 

2701^*“®* 

si. 8. h., 

8. h. ; 

si. 8.; 






s. a. 

i. alk. 

si. 8. bz. 


col. nd./lg. 


74 

32472Binin 

1.4 c. 

8.; s. chi.; ‘ 

8. act. ; 





8(. d. 


8l. s. Ig. * 

V. 8. bz. 

4181 

Iq. 

0.956^-® 

<-10 

240-4 




4182 

col. Iq. 

1 .007^^** 

-65.1 

144.5 




4183 

col. gas 

(A)1.785 

-97.7 

-24 

28016® cc. 

350020"cc. 

4000 cc., ac. 

4184 

col. Iq. 

1 . 236^° 

-32.7 

1 30740mni 

V. si. s. 



4185 

col. Iq. 



234-5 




4186 

col. Iq. 

1.031 Y*" 


90.5 

8 c. 



4187 

col. Iq. 

1.23615® 


71-2 

d. 

> chi. 

> bz. 

4188 

yel. Iq. 



111_410imD 




4189 

col. cr. 


94-5 





4190 

yel. nd./bz. 


176.5-7.5 





4191 

cr. 


33.4 

263 

i. 


V. 8. 

4192 

nd./bz. 


82 




8. bz. 

4193 

Iq. 

0.98140 


128 

i. 



4194 

col. Iq. 

0.967 V** 


43-5 




4195 

col. Iq. 

0.734V“ 

-45 

59.6 

1015® 



4196 

Iq. 

1.123^** 

-22.5 

203 

i. 



4197 

mn. 


175-6 

274 

si. 8. h. 



4198 

Iq. 

0.694^** 


39-42 

i. 



4199 

col. Iq. 

0.769^^® 

-126.6 

100.9 

i. 



4200 

col. Iq. 

0.934^® 

-9.5 

165 

V. si. 8. 



4201 

col. Iq. 

0.924^® 

-21 

166.5 




4202 

Iq. 

0.913V-** 


173.4750a>m 

V. 8l. 8. 



4203 

Iq. 

0.912V^® 


1 73-4745nixn 




4204 

Iq. 

0.925V"** 

-14 

165.1 




4205 

Iq. 

0.915 V"** 

-73.5 

169.8 




4206 

Iq. 

0.916^** 

-40.6 

171.3 




4207 

Iq. 

0.809V** 


110-1 




4208 

Iq. 

0.800^® 


103 





Methyl citraconate 2469 
Methyl citrate 6263 
Methyl-cresyl ether 4399-4401 


Methyl-cresyl sulfide 4402. 
Methyl cyanide 49 
Methyl-cyclohexadlene 2286-8 
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No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

4209 

Methyl cyclopentan 


CH3(CHC4H8) 

V-27 

4210 

cyclopropane 

methyl-tri methylenej C H 3 • C H C Hz* C Hz 

V-18 

4211 

diazoaminoben- 


CH3*C6H4*N:N- 

XVI-705 


zone (4) 


NHCfiHs 


4212 

dibromoanthranil- 

(3,5) 

BrzCfiHzCNHz)* 

*XIV-553 


ate 


CO 2 CH 3 


4213 

dibromocinnamate 

Me /9-Ph-a,/9-diBr- 

CeHs-CHBrCHBr- 

IX-618 



propionate 

CO 2 CH 3 


4214 

dichloroarsine 


CH3*AsCIz 

IV-601 

4215 

diethylamine 


CH3*N(C2H5)2 

IV-99 

4216 

diethylaminoben- 

o-diethyltoluidine 

CH3*C6H4*N(C2H5)2 

XII-786 


zone (o) 




4217 

diethylaminoben- 

m-diethyltoluidine 

CH3-C6H4*N(C2H5)2 

XII-857 


zone (m) 




4218 

diethylaminoben- 

p-diethyltoluidine 

CH3C6H4N(C2H5)2 

XII-904 


zone (p) 




4219 

diphenylamine (IW) 


CH3-N(C6H5)2 

XII-180 

4220 

diphenylamine (p) 

Ph-p-tolylamine 

CH3-C6H4-NHC6H5 

XII-905 

4221 

diphenyl carbinoi 


(C6H5)2C(0H)CH3 

VI-685 

4222 

disulfide 

dimethyl-disulfide 

CHa-SSCHi 

1-291 

4223 

epichiorohydrin(/3) 


0CH2*C(CH3)*CH2CI 

1 1 


4224 

ethyl-acetaldehyde 

2-methyl-butanal-1 

C2H5CH(CH3)*CH0 

1-682 

4225 

/9-ethylacrolem(a) 

2- M e-pe nte ne-2-al-1 

C2H5CH:C(CH3)CH0| 

1-735 

4226 

ethylamine 


CH3-NHC2H5 

IV-94 

4227 

ethylamine HCI 


C2H5(CH3)NH*HCI 

IV-94 

4228 

ethylaniline 


C6H5N(CH3)C2H5 

XII.162 

4229 

ethyl carbonate 


CH 30 COOC 2 H 5 

III-4 

4230 

ethyl ether 


CH3-OC2H5 

1-314 

4231 

ethyl ethyl-phenyl- 


CH302CC(C6H5): 



malonate 


(C2H5)C02C2H5 


4232 

ethyl ketone 

butanone 

CHj-COCzHs 

1-666 

4233 

ethyl ketoxime 

butanoxime 

CH3*C(:N0H)C2H5 

1-668 

4234 

ethyl ketone semi- 


CsHerC.'NNHCONHz 

III-102 


carbazone 




4235 

ethyl malonic acid 


C2H5(CH3)C:(C02H)2 

11-664 

4236 

ethyl oxalate 


CHaOCCOz-OCzHs 

11-535 

4237 

ethyl succinate 


C 7 H 12 O 4 

11-609 

4238 

ethyl sulfide 


CH 3 SC 2 H 5 

1-343 

4239 

ethyl suifone 


CHs'SOz'CzHs 

1-343 

4240 

fluoride 

fluoromethano 

CH 3 F 

1-59 

4241 

formanilide 


C6H5(CH3)NCH0 

XII-234 

4242 

formate 


HCO 2 CH 3 

11-18 

1243 

fumaric acid 

mesaconic acid 

CH3C(C02H):CH- 

n-763 


(trana) 


CO 2 H 


^244 

furfural (2,5) 


CH3-C4H20.CH0 

XVII-289 

^245 

furfurane (2) 

sylvane 

CH3-C4H30 

XVII-36 

246 

furcate 


C 4 H 3 OCO 2 CH 3 

XVIII-274 

247 

furoylacetate (a) 


C4H30C0CH2* 





CO 2 CH 3 


^248 

furylacryiate (fi) 


C 4 H 30 CH:CH- 

XVin-300 




CO 2 CH 3 


^249 

gal late 

gallicin 

(H0)3C6H2*C02CH3 

X-483 

^250 

glucoside (cx)(cf) 


CHsO’CsHn O 5 

XXXI-179 


Methyl-cyclopentadecanone 4446 
Mathyl-diethyl carbinoi 3637 
Mdthyl-dihydroxyfuohsone 5573 
Methyl-dioxolana 3207 
Mothyl-diphanylyl ketone 5144 


Methyl-dipropyl carbinoi 4969 
Methyl enanthylate 4263 
Methyl-esculetin 5604 
Methyl ether 2478 

Methyl-ethyl-, cf. also ethyl-metbyl*. 


Formula 

Weight 

84.16 

56.10 

211.26 

308.98 

322.01 

160.86 

87.16 

163.25 

163.25 

163.25 

183.24 

183.24 

198.25 
94.19 

106.55 

86.13 

98.14 

59.11 
95.58 

135.20 

104.10 

60.09 
250.28 

72.10 

87.12 

129.16 

146.14 

132.11 

160.17 

76.15 

108.15 
34.03 

135.16 
60.05 

130.10 

110.11 

82.10 
126.11 

168.14 

152.14 

184.14 

194.18 
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No. 

Crystalline 
Form and 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point °C. 

Point ®C. 

Water 

Alcohol 

Ether 

4209 

col. Iq. 

0.749^® 

-142.4 

71.8 




4210 

col. gas 

0.691-^- 


4-5 




4211 

yel. If. 


90-1 





4212 

nd. 


87-8 





4213 

mn. pi./ 


115-6 






CSz 







4214 

col. iq. 

1.838^^** 

-69 

133-6 

si. 8. 

V. 8. 


4215 

col. Iq. 



65-7 

V. s. 

8. 


4216 

Iq. 



208-9755inm 




4217* 

Iq. 



231-2 




4218 

Iq. 

0.924ts so 


228-9 




4219 

col. Iq. 

1.048^4^° 

-7.6 

295-6 



S. 

4220 

cr. 


87-9 

31 7-8728inm 



S. 

4221 

pr./et. 


80-1 

175-8020»*ud 



V. 8. 

4222 

Iq. 

1.057J^«-° 


116-8 




4223 

Iq. 

1.103-Y-° 


122.3 

3.1 



4224 

Iq. 

0 . 80720® 


90-2 

i. 



4225 

Iq. 

0.854^*-® 


137.3759“® 




4226 

col. Iq. 



34-5 




4227 

If./al. et. 


130-3 




i.; 8. chi. 

4228 

Iq. 



201 




4229 

Iq. 

1 . 00227® 

-14.5 

109.2 




4230 

col. Iq. 

0.697^-4-!-® 


7.6 




4231 

yel. Iq. 



165-7020““ 

i. 



4232 

col. iq. 

0.805A^i^® 

-86 9 

79 6 

37 


> bz. 

4233 

col. oil 

0.923^®-® 

-29.5 

152-3 

10 



4234 

If./aq. 


148; slowly 


V. s. h. 






143 





4235 

pr. or nd. 


122 

d. 180 

V. s. 

V. s^ 

V. 8. 

4236 

iq. 

1 . 1 56g® 


173.7 

i. 

V. 8. 

V. 8. 

4237 

Iq. 

1 . 0930® 

A 

1 

to 

0 

208.2 

i. 

V. s. 

V. 8. 

4238 

oil 

0.83720® 

-104.8 

66.9 

i. 


00 

4239 

nd. 


36 


V. s. 


V. si. 8. C. 

4240 

gas 



-78.4 

166i5‘ cc. 



4241 

Iq. 

1 .095-*^® 

14-5 

2537 ^ 8 ““ 

V. si. s. 



4242 

Iq. 

0.974^0-® 

-99.0 

31.8 

30^0® 


s. Me al. 

4243 

cr. pd. 

1.466 

202 

250 d. 

2.7«8®; 

30.617®, 

V. sl. 8. chi, 






1 1 8100® 

90% al. 


4244 

oil 

1.10918® 


186-7 

3.3 

V. 8. 


4245 

col. Iq. 

0.916 


g5759niin 




4246 

col. Iq. 

1 . 17914 ^® 


181.3 




4247 

yel. Iq. 



148-62>8tu»' 


S. 


4248 

col. Iq. 


27.5 

227-877^“'“ 

i.; 8. Ig. 

8.; 8. bz. 


4249 

mn./Meal.| 


194-8 


1 . 0729 ® 

V.8. 


4250 

col. nd./ai. 


168-9 

200O 2“ 

63 

1.6 



Methyl-ethylacetic acid 4171 
Mathyl-ethyl acetone 4165 
Methyl-ethyl-acetylene 5087 
Methyl-ethylbenzene 3166-6 


Methyl-ethyl carbinol 1035 
Methyl-ethyl ketone diethyleulfone 6326 
Methyl-ethyl-n.-propyl carbinol 3540 
Methyl-ethyl-ieo-propyl carbinol 3529 
chuic aldehyde 6419 
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PHYSICAL CONSTANTS OF 



4251 

Methyl glutaric 
acid (a) 

2-methyl-pen- 
tandioic acid 

CH3CH(C02H)CH2- 

CH2C02H 

11-655 

146.14 

4252 

glutaric acid 0) 

3-Me-pentandioic 

CH3CH(CH2C02H)2 

11-659 

146.14 

4253 

glycerinate (d) 


CH20HCH0HC02- 

CH 3 

III-397 

120.10 

4254 

glycerine chloro- 
hydrin 0J),mono 


CICH2-C(CH3)0H. 

CH 2 OH 


124.67 

4255 

glycolate 


HOCH 2 CO 2 CH 3 

in-236 

90.08 

4256 

glyoxalidine 

2- Me-A*-i midazoline 

CH3C:N(CH2)2NH 

I ] 

XXIII-31 

84.12 

4257 

glyoxaline (1) 

1 -methyl-imidazole 

CHa-NCHiNCHrCH 

I I 

XXIII-46 

82.10 

4258 

guanidine 


CH 3 NH CH 3 N 2 

IV-68 

73.10 

4259 

guanidine nitrate 


C 2 H 7 N 3 HNO 3 

IV-69 

138.12 

4260 

guanidine''8ulfate 




244.28 

4261 

heptadecyl ketone 

nonadecanone-2 

CH3(CH2)i6COCH3 

1-718 

282.49 

4262 

heptenone 


(CH3)2C:CH(CH2)2- 

COCH 3 

1-741 

126.19 

4263 

n-heptylate 

Me oonanthylate 

CH3(CH2)5C02CH3 

11-339 

144.21 

4264 

n-heptyl ether 


CH30(CH2)6CH3 

1-414 

130.22 

4265 

heptyl ketone 

nonanone-2 

CH3C0(CH2)6CH3 

1-709 

142.23 

4266 

hexyl ketone 

octanone-2 

CH3C0(CH2)5CH3 

1-704 

128.21 

4267 

hydantoin (/J) 


C 4 H 602 N 2 

XXIV-244 

114.10 

4268 

hydantoin ( 7 ) 

lactyl urea 

C4H602N2-H20 

XXIV-279 

132.12 

4269 

hydrazine 


CH 3 NHNH 2 

IV-546 

46.07 

4270 

hydrazine sulfate 


CH 3 NH NH 2 H 2 S 04 

IV-547 

144.15 

4271 

hydrazobenzene 

( 0 ) 

^-Ph-o-tolylhydra- 

zine 

CH3C6H4NHNH- 

CeHs 

XV-497 

198.26 

4272 

hydrazobenzene 

(m) 


CH3C6H4(NH)2C6H5 

XV-506 

198.26 

4273 

hydrazobenzene 

(p) 


CH3C6H4(NH)2C6H5 

XV-511 

198.26 

4274 

hydroxybenzoate 

(p) 

nipagin 

HOC 6 H 4 C 02 CH 3 

X-158 

152.14 

4275 

3-hydroxy-1,4- 

naphthoquinone 

(2) 

phthiocol 

CH3(OH)C,oH402 


188.17 

4276 

hydroxynaphtho- 
quinone acetate 

phthiocol mono- 
acetate 

4- 

0 

0 

f 

0 


230.21 

4277 

hydroxynaphtho- 
quinone acetate 

phthiocol tri- 
acetate 

Ct7His06 


316.30 

4278 

hydroxynaphtho- 
quinone oxime 

phthiocol monoxime 

CnHgOzrNOH 


203.19 

4279 

hydroxylamine 03) 


CH 3 NHOH 

IV-534 

47.06 

4280 

hydroxylamfne HCI 

(«) 

CH 3 ONH 2 HCI 

1-288 

83.52 

4281 

hypochlorite 


CH 3 OCI 

1-282 

66.49 

4282 

indole (1) 


C 9 H 9 N 

XX-308 

131.17 

4283 

indole (2) 

methyl ketole 

C6H4CH:C(CH3)NH 

I I 

XX-311 

131.17 

4284 

Indole (3) 

skatole 

C6H4C(CH3):CHNH 

I I 

XX-316 

131.17 

4285 

Indole (6) / 


CH3C6H3CH:CHNH 

I I 

XX-317 

131.17 

4286 

Inositol 

d-inositol Me ether 

(HOsCeHc-OCHa 

VI-1193 

194.18 


Metliyl-ethyUpyridIne 161, 1624-5 Methyl-glycocyamidine 1540 

Methyl-«xaltone|4446 Methyl-granatonine, cf. aikd. 

MetKyl fumarata 2487 Mathyt green 3594 

M6|hyt giyoinate 4107 Mathyl-guanyiglycine 1539 

hyf-glycine 5600 Methyi-n eptvl oarbinot ( ‘ 
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Methyl-hexalin 4200-3 
Methyi-hexyt carbinoK4962 
Methyl-hydrocupreine, cf. aikd. 
Methyl hydrogen sulfate 4384 


Methyl-hydroquinone 2372 
Methyl-imidazole 4257 
Methyl-imidazoline 4256 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Syoonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4287 

Methyl iodide 

iodomethane 

CH 3 I 

1-70 

141.95 

4288 

iodobenzoate (o) 


IC 6 H 4 CO 2 CH 3 

IX-364 

262.06 

4289 

iodobenzoate (m) 


IC 6 H 4 CO 2 CH 3 

IX-365 

262.06 

4290 

iodobenzoate (p) 


IC6H4'C02CH3 

IX-367 

262.06 

4291 

isatin (O) 


C6H4N:C(0CH3)C0 
i 1 

XXI-583 

161.15 

4292 

iaatin (JV) 


C6H4N(CH3)C0C0 

1 1 

XXI-446 

161.15 

4293 

isatin (5) 

p-methyl isatin 

CH 3 C 6 H 3 COCONH 

1 1 

XXI-509 

161.15 

4294 

lactate 


CH 3 CHOHC 02 CH 3 

in-280 

104.10 

4295 

laurate 


CH3(CH2)ioC02CH3 

11-361 

214.34 

4296 

levuiinate 


CH3C0(CH2)2C02CH3 

III-675 

130.14 

4297 

d-mannoside (a) 


CH30CsH,i05 

1-907 

194.18 

4298 

mercaptan 

methanthiol 

CH 3 SH 

1-288 

48.10 

4299 

mercaptobenzo- 
thiazole (2) 


C6H4N:C(SCH3)*S 

1 1 

XXVII-109 

181.26 

4300 

methoxybenzoate 

(o) 


CH 3 OC 6 H 4 CO 2 CH 3 

X-71 

166.17 

4301 

methoxybenzo- 
ate (p) 

methyl anisate 

CH 3 OC 6 H 4 CO 2 CH 3 

X-159 

166.17 

4302 

methylanthra- 
nilate (/V) 

methylamino- 
methyl benzoate 

CH3NHC6H4C02- 

CH 3 

XIV-324 

165.19 

4303 

myristate 


CH3(CH2)i2C02CH3 

11-365 

242.39 

4304 

naphthalene (a) 


CioHt-CHj 

V-566 

142.19 

4305 

naphthalene (0) 


C,oH7CH3 

V-567 

142 19 

4306 

1,4-naphthoquin- 
one (2) 


CH3-CioH502 

**VII-656 

172.17 

4307 

naphthohydro- 

quinonediacetate 

(2;1,4) 

CH3C,oH5: 

(02C*CH3)2 

** VI-958 

258.26 

4308 

naphthoquinone 

monoxime 

(2;4,1) 

CHsCioHsOrNOH 


187.19 

4309 

naphthylamine (a) 


CioHrNHCHj 

XII-1221 

157.21 

4310 

naphthylamine 03) 


CioHyNHCHs 

XII- 1273 

1 57 . 21 

4311 

naphthyl ether (a) 


CH 3 OC 10 H 7 

VI-606 

158.19 

4312 

naphthyl ether (fi) 

nerolin; yara yara 

CHa-OCioHy 

VI-640 

158.19 

4313 

naphthyl ketone (0) 

/5-acetonaphthone 

CH3COC,oH7 

VII-402 

170.20 

4314 

nitramine 

nitraminomethane 

CH3NHN02 

I V-567 

76.06 

4315 

nitrate 


CHiONOz 

1-284 

77.04 

4316 

nitrite 


CH 3 ONO 

1-284 

61.04 

4317 

nitrobenzoate (o) 


NO 2 C 6 H 4 CO 2 CH 3 

IX-372 

181.14 

4318 

nitrobenzoate (m) 


NO 2 C 6 H 4 CO 2 CH 3 

IX-378 

181.14 

4319 

nitrobenzoate (p) 


NO 2 C 6 H 4 CO 2 CH 3 

IX-390 

181 .14 


nitrocinnamate 

(o) 


N02C6H4CH:CH- 

CO 2 CH 3 

IX-605 

207.18 

4321 

nitrocinnamate 

(m)(trana) 


N02C6H4CH:CH- 

CO 2 CH 3 

IX-606 

207.18 

4322 

nitrocinnamate 

(p)(tran») 


NOzCeH^CHiCH- 

CO 2 CH 3 

IX-607 

207.18 


nitrolio acid 


HC(:N0H)N02 

11-92 

90.04 


n-nonyl ketone 

undecanone-2 

CH3(CH2)8C0CH3 

1-713 

170.29 


octadiene-4,6 (2) 


CH3CH:(CH)2:CH- 

CH2CH(QH3)2 

1-260 

124.22 

4326 

n-octyl ketone 

decanone-2 

CHjCOCsHn 

1-711 

156.26 

4327 

oleate 


C 17 H 33 CO 2 CH 3 

11-467 

296.48 


MethyModoform 6237 
Methyl-isoeuoenol 3224 
Methyl itaconate 2498 
Methyl-ketole 4283 
Methyl malate 2600 


Methyl mateate 2601 
Methyl*maleic add 1510 
Methyl-^mallc add 1514 
Methyl malonate 2502 
Methyl-malonio add 5652 


Methyl meeaconate 2504 
Methyl-morphine, cf. alkd. 
Methyl mustard oil 4368 
Methyl nonylate 4331 
Methyl oenanthylate 4263 
















ORGANIC COMPOUNOS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

4287 

col. Iq. 

2. 279^5®-® 

-66.5 

42.4 

1.815® 


oo 

4288 




277-8^29™“ 




4289 

nd. 


50 

276-7^*9inin 

i.; i. Ig. 

s. h. 

s. h. 

4290 

rhb./et. at. 

2,02010® 

114 

subl. 




4291 

red If./aq. 


101-2 


si. s. c. 

s. alk. 

8. h. HCI 

4292 



134 


8. aq. 



aq. 




NaOH 



4293 



187 


V. si. s. 

s. ; 8. h. 

sl. 8. 

aq. ai. 




h.;s.alk. 

HCI 


4294 

Iq. 

1.09019® 


144.8 

00 ; d. 

8. 

8. 

4295 



5 

1 aglSnun 




4296 


1 047*4^“ 


196 




4297 

iq. 

col. nd./al. 

1.473^ 

193-4 


30.715° 

3 

i. 

4298 

Iq. or gas 

0.896o« 

-121 

5 96 

8. 

V. 8. 

V. 8. 

4299 

pr./aq. al. 


52 


8. cone. a. 

- 


4300 

Ill- 

1.157V° 


245-6 


s. 


4301 

pl./al. 


48-9 

255-6 

i. 

8. 

8. 

4302 

cr./pet. 

1.1201S® 

18-9 

256 

i. 

8. 

8. 

4303 



18-9 

pOfiTSImm 

I. 



4304 

oil 

1.025^^** 

-30.8 

244.8 

i. 

V. 8. 

V. 8. 

4305 

mn. 

0.990^® 

34.4 

241.1 

i. 

V. 8. 

V. 8. 

4306 

yel. nd./ 


106 

volt, in 

i.;8i. 8. 

8.; 8. bz. 

8. 


al. 



steam 

pet. 



4307 

col. pr./aq. 


114 


i. 1 

8. 

V. 8. act. 


Me al. 







4308 

hex. pl./aq. 


166-8 


i. 

8. 

8. pyr. 


Meal. 







4309 

oil 



293-5 

8. CS 2 

8. 

8. 

4310 

oil 1 



308-1 0761 nun 




4311 

col. oil 

1.096^^° 

<-10 

265-9 

i. 

8. 

s.; 8. bz. 

4312 

If./et. 


73-5 

274 

si. 8. CSz 

8l. 8. 

8.; s. bz. 

4313 

nd./lQ. 


55-6 

301-3 




4314 

nd./et. 

1.243^-® 

38 


V. 8. 

V. 8. 

sl. 8. 

4315 1 

Iq. 

1 . 203*5® 

expl. 

65 1 

8l. 8. 

8. 

8. 

4316 

gas 

Iq. 0.99115® 

1 

-12 1 


8. 

S. 

4317 

yel. Iq. 

1 . 286»><> 

-8 

275 

i. pet. 

S. 

8. 

4318 

col. nd. 


78.5 1 

279 i 


Sl. 8. 

8l. 8. 

4319 

mn. ' 



1 

96 


i. 

8. 

8. 

4320 

col. nd./ 

i 

72-3 

1 87-91 5n»in 

V. si. 8. h. 

8. h. 


aq. 







4321 

yel. pr./ 


123-4 

d. 

i.; V. si. 

V. sl. 8.; 

V. 8l. 8.; 


Me al. 




8. CSz 

8. chi. 

8. bz. 

4322 

cot. nd./al. 


160-1 

281-6 


8l. 8. 

'• 

4323 

nd./et. 


64-8 d. 


8 . 

8. 

8. 

4324 

col. oil 

0.829^® 

12.8 

223 

i. 

8. 

8. 

4325 

In 

0 . 752^® 


149 

1 . 



4326 

Iq. 

0.828^® 

13.1 

209750mm 

i. 

8. 

8 . 

4327 

- 

oil 

0.874^4<^® 


190-llOmm 

1 

CO 

00 


Methyl oxalate 4329 
Methyl pentenal 4225 
Methyl phenol 1545-7 
Methyl-phenyiamine 4125 
/Methyl-phenyl carbinol 5186 


Methyl phenyl-dibromopropionate 4213 
Methyl-phenyl dl ketone 72 
Methyl-phenyl ether 537 
Methyl-phenyl glyoxal 72 
Methyl-phenyl ketone 51 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

4328 

Methyl orange 

tropeolin D; orange 

(CH3)2NC«H4*N:N- 

XVI-331 

327.33 



III 

C 6 H 4 S 03 Na 



4329 

oxalic acid 

Me acid oxalate 

CH 3 O 2 CCO 2 H 

n-534 

104.06 

4330 

palmitate 


C 15 H 31 CO 2 CHJ 

n-372 

270.44 

4331 

pelargonate 

methyl nonylate 

CH3(CH2)7C02CH3 

11-353 

172.26 

4332 

2,4-pentandiol (2) 


(CH3)2C(0H)CH2- 

1-486 

118.17 




CHOHCH 3 



4333 

phenacyl bromide 

ci»-Br-p- methyl- 

CH 3 -C 6 H 4 COCH 2 Br 

VII-309 

213.08 


(p) 

acetophenone 




4334 

phenazine ( 2 ) 

toiazine 

CH3C6H3:N2:C6H4 

XXIII-237 

194.23 

4336 

phenylacetate 


C 6 HSCH 2 CO 2 CH 3 

IX-434 

150.17 

4336 

phenylenediamine 

(TV)(p) 

CH 3 NHC 6 H 4 NH 2 

XIII-71 

122.17 

4337 

phenylenediamine 

p-ami no- methyl- 

C7HioN2-2HCi 


195.10 


HCi (;v)(p) 

aniline di-HCI 




4338 

phenylhydrazine 

(a/*) 

C6H5N(CH3)NH2 

XV-117 

122.17 

4339 

phenylhydrazine 


(C 7 Hio N 2 ) 2 ‘ H 2 SO 4 

XV-118 

342.41 


sulfate (a, a) 





4340 

phenylhydrazine 


CsHs-NHNH-CHs 

XV-118 

122.17 

4341 

phosphine 
3-phytyl-1 ,4-naph- 


CH 3 PH 2 

C 31 H4602 

IV-580 

48.03 

4342 

vitamin K-1 

450.68 


thoquinone ( 2 ) 





4343 

3-phytyl-1,4-naph- 

dihydrovitamin K -1 

C 35 H 52 O 4 


536.77 


thoquinone di- 
acetate ( 2 ) 

diacetate 




4344 

piperidine (TV) 


C 5 H 10 NCH 3 

XX-16 

99.17 

4346 

piperidine ( 2 ) 

a-pipecoline 

CH 3 CH(CH 2 ) 4 NH 

I I 

XX-95 

99.17 

4346 

piperidine (3) 

/9-pipecollne 

1 1 

CH 2 NH*(CH 2 ) 3 CH- 

1 

XX-100 

99.17 




—1 

CH 3 



4347 

piperidine (4) 

7 -pipecoline 

(CH 2 ) 2 NH- 

XX -101 

99.17 


(CH 2)2 CH CHa 


4348 

propargyl ether 


CH 30 CH 2 C:CH 

1-454 

70.09 

4349 

propionate 


Cz Hs'COzCHa 

11-239 

88.10 

4350 

ra-propylamine 


CH 3 NHCH 2 -C 2 H 5 

IV-137 

73.14 

4361 

n-propyl benzene 
(m) 

m-propyl toluene 

CH 3 C 6 H 4 CH 2 C 2 H 5 

V-418 

134.21 

4352 

n-propyl benzene 

(p) 

p-propyl toluene 

CH 3 C 6 H 4 CH 2 C 2 H 5 

V-419 

134.21 

4353 

7 »-propyi ether 


CH30CH2C2H5 

1-354 

74.12 

4354 

lao-propyl ether 


CH30CH(CH3)2 

1-362 

74.12 

4355 

n-propyl ketone 

pentanone -2 

CH3'C0’CH2*C2H5 

1-676 

86.13 

4356 

propyl ketone ox im< 

(n) 

CH3C(:N0H)C3H7 

1-677 

101.15 

4357 

i»o-propyi ketone 

2 -methyl- 

butanone-3 

CH3C0CH(CH3)2 

1-682 

86.13 

4368 

iso-propyl 

ketoxime 


CH3-C(:N0H)-C3H7 

1-683 

101.15 

4359 

iso-propyl ketone 
semicarbazone 


C3H7(CH3)C:NNH- 

CONH 2 

III-103 

143.19 

1360 

5-pyrazolone (3) 


CHrCONHNiC- 

XXIV-19 

98.10 


.1 

CHa 


Methyl*ph6nyi>nitro8oamine 4887 
M«thyl-phenylphenol ether 4078-4 
Methyl phosphate 6263 
Methyl phthalate 2630-2 
Methyl iso-phthalic acid 6397 


Methyl picrate 6290 
Methyl-picryinitramine 6873 
Methyl pivalate 4404 

Methyl-proline-methy0^ain9« eft alkd« 



ORGANIC COMPOUNDS 
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Crystalline 
No. FcMrm and 
Color 



Specific Melting Boiling 
Gravity Point Point ®C. 


37 ± 1 08-91 

29.5-30.5 196’5“® 

213-47S7inm 

196 


Solubility in 100 Parts 

Water I Alcohol I Ether 


3 col. nd./al. 62-3 


0.82115® 

0.8620® 

0.864^® 

0.86700 



Methyl-propenyl ketone 3213 
Methyl-iso-propyt-aoetophenone 41 81 
Methyl-lso-propylbenzene 1622-4 
Methyl-propyl carblnol (n) 405 


350 ±, si. d. 
220 

257-9.5 


110-21*-15nim 

47 S 9 nuu 


107 

1 1 8-9753m»n 8. 


Iq. 

0.8312 50 


63 

col. Iq. 

0.915^®-® 

-87.5 

79.7 

Iq. 

0.720170 


62-4 

Iq. 

0.86316® 


182 

Iq. 

0.864H^® 

—63 

183.5 

col. Iq. 
col. Iq. 

0.73820® 

0.735^*^ 


39.1 

32 . 5777min 


V. 6. d. V. 8. 

8 .; 8 . 8 .; 8 . chi. 

H 2 SO 4 


8 l. 8 . I. 

CO ; CO chi. CD ; CD bz. 

V. si. 8. C 


8 . 1 8 . 

8l. 8. 700000 CC. 

8. abs. 8. act. ; 

! 8. pet. 

V. 8. ; V. 8. V. 8. act. 

bz. 


i. aq. KOH 


8 l. 8 . 
NaiCOs 



V. 8. 

sl. 8. aq. a. 


Methyl-propyl carblnol (iao) 407 
Methyl-uM>-propyl-phenanthrene 5655 
Methyl-iso-propyl-phenol 1255, 5938 
Methyl-pyridine 5300-2 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4361 

Methyl py regal lol 

tri hy droxy-tol uene 

CHjCeHzCOHIj 

VI-1112 

140.13 


(1 ;3,4,5) 





4362 

pyrrole (1 ) 

iV- methyl pyrrole 

C4H4NCH3 

XX-163 

81.11 

4363 

pyrrole (2)(a) 


CH3C4H4N 

XX-170 

81.11 

4364 

pyrrole (3)(fi) 


CH3C4H4N 

XX-171 

81.11 

4365 

pyrrol ine (N) 

1-Me-3-pyrroiine 

CH3NCH2(CH)2CH2 

1 1 

XX-133 

83.13 

4366 

pyruviate 


C3H3O3CH3 

III-616 

102.09 

4367 

quinoline (2) 

quinaldine 

CH3C9H6N 

XX-388 

143.18 

4368 

quinoline ethiodide 

quinaldine ethiodide 

CHaCgHfiNrCDCzHs 

XX-392 

299.16 

4369 

quinoline (3) 

Py-3 (ft) 

CH3C9H6N 

XX-394 

143.18 

4370 

quinoline (4) 

cincholepidine; 

C 6 H 4 N:CHCH:CCH 3 

XX-395 

143.18 



lepidine (4) 




4371 

quinoline ethiodide 

lepidme ethiodide 

CHsCsHeNrCDCzHs 

XX-396 

299.16 

4372 

quinoline (6) 

p-toluquinoline 

CH3C9H6N 

XX-398 

143.18 

4373 

quinoline ethiodide 

p-toluquinoline EtI 

CHs-CgHeNiCDCzHs 

XX-398 

299.16 

4374 

quinoline (7) 

m-toluquinoline 

CH3C9H6N 

XX-400 

143.18 

4375 

quinoline (8) 

o-toluquinoline 

CHs-CgHsN 

XX-401 

143.18 

4376 

red 

p-diM e-ami no- 

H02CC6H4N:N* 

XVI-329 

269.29 



azobenzene-o'- 

carboxylic 

C 6 H 4 N(CH 3)2 



4377 

red, Na salt 


CisHmOzNsNs 

Na02CC6H4N:N- 

*X VI-31 6 

291 . 28 

4378 

red, para 

(4',4) 

XVI-329 

291.28 




C6H4 N(CH 3)2 



4379 

salicylaldehyde (3) 

(3;6,1) 

CH3C6H3fOH)CHO 

VIII-100 

136.14 

4380 

salicylate (o) 

oil of wintergreen 

HO C6H4 CO2CH3 

X-70 

152.14 

4381 

4382 

stearate 


Cl7 H35CO2CH3 
CH3SO3H 

11-379 

298.49 

sulfonic acid 

methane sulfonic 

IV-4 

96.10 



acid 




4383 

sulfonic chloride 

Me-sulfone chloride 

CH3S02CI 

IV-5 

114.55 

4384 

sulfuric acid 

Me-hydrogen sulfate 

CH3O SO2 OH 

1-283 

112.10 

4385 

tetraacetyl-cf- 


CH30-Ci4Hi909 

XXXI-180 

362.33 


glucoside (a) 





4306 

tetramethyl-rf- 


(CH 30 ) 5 C 6 H 70 

XXXI- 180 

250.29 


glucoside (a) 





4387 

thiocyanate 


CHa-SCN 

ni-175 

73.11 

4388 

iso-thiocyanate 

methyl mustard oil 

CH3'N:C:S 

IV-77 

73.11 

4389 

thiophene (fi) 

^-thiotolene 

CH3C4H3S 

XVII-38 

98.16 

4390 

thiourea 

Me-thiocarbamide 

NH2CSNHCH3 

IV-70 

90.14 

4391 

iso-thiourea sulfate 


(C 2 H 6 N 2 S) 2 H 2 S 04 

*111-78 

278.36 

4392 

toluate (o) 


CH3C6H4C02CH3 

IX-463 

150.17 

4393 

toluate (m) 


CH 3 C 6 H 4 'C 02 CH 3 

IX-475 

150.17 

4394 

toluate (p) 


CH3C6H4C02CH3 

IX-484 

150.17 

4395 

toluene sulfonate 

(1,4) 

CH3C6H4S03CH3 

XI-99 

186.22 

4396 

toluidine (o) 
toluidine (m) 
toluidine (p) 
o-tolyl ether 


CH3C6H4NHCH3 

CH3C6H4NHCH3 

CH3C6H4NHCH3 

CH30C6H4CH3 

XII-784 

XII-856 

XII-902 

VI-352 

121.18 

121.18 

121.18 

122.16 

4397 


4398 


4399 

Me o-cresyl ether 

4400 

m--tolyl ether 

m-cresyl Me ether 

CH30C6H4CH3 

VI-376 

122.16 

4401 

p-tolyl ether 
p-tolyl sulfide 


CH30C6H4CH3 

CH 3 S‘C 6 H 4 CH 3 

VI-392 

VI-417 

122.16 

138.22 

4402 

thiocresol Me ether 

4403 

trichi oroacetate 


C13CC02CH3 

(CH 3 ) 3 C-C 02 CH 3 

11-208 

n-320 

177.43 

116.16 

4404 

trimethylacetate 

methyl pivalate 


Methyl-quercetin 5556 
Methyl-quinaldine 2541, 2544 
Methyl quinotinate 2539 
Methyl-quinoline carboxylic acid 6526-32 
Methyl-quinolone 4160 
Methyl-resorcinol 2371, 2373, 4998 
Methyl-rhodin 4090 
Methyl rosaniltne 3593 


Methyl-salicylic acid 3833, 4067 
Methyl sebacate 2551 
Methyl-styrene (a) 5224 
Methyl-styrene (dimer) 2476 
Methyl-styryl ketone 626 
Methyl succinate 2554-5 
Methyl-succinic acid 5520 
Methyl sulfate 2559 



OROANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

BoUina 
Point ®C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

4361 

nd./bz. 


129 


d. fused 






alk. 



4362 

Iq. 

0.920W* 


114_5748mm 

i. 

00 

00 

4363 


0.945 


147-8750mm 

sl« d. a. 



4364 

Iq. 


14:>-51743iiiin 

si. d. a. 



4365 

col. Iq. 



79-80 

00 

8. 

8. ; 8. chl. 

4366 

Iq. 

1 . 1 540 ® 


134-7 




4367 

Iq. 

1.0593,4” 

-1 

244.5750nun 

V. 8l. e. 

e.cht. 

8. 

4368 

yel. nd./al. 


233-4 


8. 

V. si. 8. 

i. 

4369 

cr. 

1 .067-aj<i“ 

16 

250210miu 

i. 

s. 

8. 

4370 

Iq. 

1 .086«>® 

9-10 

261-3 

si. 8. 

w ; ® bz. 

00 ; 00 Ig, 

4371 

yel. cr./al. 


142-3 


s. 

8. 

i. 

4372 

Iq. 

1 . 068“® 

-22 

258-9 

V. sl. 8. 

S. 

8. 

4373 

cr. 


171-3 





4374 

yel. oil 

1.061^“ 

39 

257 . e^somm 

V. sl. S. 

S. 

8. 

4375 

Iq. 

1.073“® 


247 . 8"^“**“ 

V. sl. 8. 

00 

00 

4376 

vl. nd. or 


179-83 


V. sl. S. 

8. 

8. ao. 


red pd. 







4377 

red pi. 




8. 




4378 

or. pri. 







4379 

If./aq.al. 

1.091-":^® 

56 



217-8 

V. sl. s. 

8. 

8. ; 8. ohi. 

4380 

col. Iq. 

1.182||^* 

-8.6 

222.9 

0.0730O 

a > ; s. chl. 

00 

4381 

col. cr. 


38-9 

214-515u»ra 

»• 

8. 

8. 

4382 

col. Iq. 

1.4811^” 

20 

1 6710mm 

00 



4383 

yel. Iq. 

1.481J^” 

~32 

161 . 5730 mm 

i. c. ; d. h. 


S. 

4384 

oil 


<-30 

d. 

V. s. 

s. 

CO abs. 

4385 

col. rhb./ 


101 


i.; 8. chl. 

s. ; 8. act. 

3. ; 8. pet. 


al. 







4386 

col. Iq. 

1.10820® 


1 46-601 3nan 

sl. 8. 

s. ; 8. chl. 

sl. 8. 

4387 

Iq. 

1 .069^® 

-51 

130-3 

V. sl. 8. 

00 

00 

4388 

col. cr. 

1.0695j^.° 

35-6 

1 1 9759 mm 

V. sl. s. 

00 

CO 

4389 

oil 

1 . 022-^4^*^ 

-68.9(-74) 

115.4 




4390 

pr. 


118-9 

V. 8. 

V. s. 

sl. 8. 

4391 

* cr. pd. 


241-2 d. 


8. h. 

i. 

1 

4392 

col. Iq. 

1 .073^5® 

<~50 

213 

«• 

CO 

00 

4393 

col. Iq. 

1.066150 


215 




4394 

cr./pet. 

33-4 

217 

t. 

V. 8. 

V. 8. 

4395 

cr./et. Ig. 


28 


i. ; 8. bz. 

V. 8. 

V. 8. 

4396 

Iq. 

0 . 97315 ® 


206-7 

i. 

CO 

CO 

4397 

Iq. 



206-7 

i. 

00 

00 

4398 

Iq. 

0.935^® 


209-1 1761mm 

t. 

CO 

00 

4399 

Iq. 

0.985J-^® 


171-2 

i. 

V. 8. 

V. 8. 

4400 

Iq. 

0.977^1® 


177 










4401 

Iq. 

0.976^1® 


176 




4402 

Iq. 

1 . 030^ 


209747nim 




4403 

Iq. 

1.489H;i” 

-17.5 

1 52-3765mm 

d. 

d. 

8. 

4404 

Iq. 




100-2 











Methyl sulfide 2560 
Methyl sulfite 2561 
Methyl suifonal 6326 
Methyl sulfone chloride 4383 
Methyl tartrate 2564>5 
Methyl-tartronic acid 4000 
Methyl-tertrahydroquinoiine 3930 
Methyl -tetramethylene 4198 


Methyl-theobromine, cf. alkd.j 
Methyl-thiocarbamiae 4390 
Methyl-thionine chloride 4427 
Methyl-thiophene 4389 
Methyi-tolyl ketone 4089 
Methyl-tri methylene 4210 
Methyl-tritane 2756-7 
Methyl-tritvl ether 6332 












614 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beit. 

Ref. 

Formula 

Weight 

4406 

Methyl (tyrosine 

ratanhin; andirine 

CH 3 NHC 9 H 9 O 3 

XIV-612 

195.21 


mi+) 





4406 

umbelliferone (fi) 

7-OH-4-Me 

CioHsOs 

XVIIJ-31 

176.16 



coumarin 




4407 

undecylenate 


CH2:CH(CH2)8C02- 

n-459 

198.30 




CH 3 



4408 

n-undecyl ketone 

tridecanone-2 

CH3CO(CH2)ioCH3 

1-715 

198.34 

4409 

n-undecyl ketone 


Ci,H 23 (CH 3 )C:N. 

♦1-371 

255.40 


semicarbazone 


NH CO NH 2 



4410 

uracil (1) 


C0(CH)2NH.C0N- 
1 1 

XXIV-316 





CH 3 



4411 

uracil (3) 


C0NHC0(CH)2-N- 
1 1 

XXIV-316 

126.11 




CH 3 



4412 

uracil (4) 


(NHC0)2CH:CCH3 

XXIV-342 

126.11 

4413 

uracil (5) 

thymine 

(C0NH)2CH:CCH3 
-1 1 

XXIV-353 

126.11 

4414 

urea (TV) 


CH 3 NHCONH 2 

IV-64 

74.08 

4416 

urea nitrate 


C 2 H 6 ON 2 HNO 3 

IV-65 

137.10 

4416 

urethane 

cf. also M e-car ba 

CH 3 NHCO 2 C 2 H 5 

IV-64 

103.12 



mate 




4417 

uric acid (1 ) 


C 6 H 6 O 3 N 4 

XX VI-524 

182.14 

4418 

uric acid (3) 


C<,H603N4iH20 

XXVI-524 

191 .15 

4419 

uric acid (7) 


C6H603N4H20 

XX VI-525 

200.16 

4420 

r»-vaierate 


CHiiOHz)yCOzCHi 

11-301 

116.16 

4421 

iso-valerate 


(CH3)2C2H3*C02CH3 

11-311 

116.16 

4422 

vinyl carbinol 

buten-1-ol-3 

CH2:CHCH0HCH3 

1-441 

72 10 

4423 

d-xyioside ($) 


CH 3 OC 5 H 9 O 4 

XXXI-54 

164.16 

4424 

Methylal 

di methoxy-methane 

CH2(0CH3)2 

1-574 

76.09 

4426 

Methylene-amino- 

(dimolecular) 

(CH2:NCH2CN)2 

11-89 

136.16 


acetonitriie 





4426 

blue (base) 

TV,TV,7V',Ar',-totra- 

[(CH3)2N]2C,2H«- 

XXVII- 

301 . 40 



Me-thionine 

NS(OH) 

393 


4427 

blue chloride 

Me-thionine 

C, 6 H,»N 3 S(CI). 

XXVII- 

373.89 



chloride 

3 H 20 

395 


4428 

bromide 

dibromomethane 

CH2:Br2 

1-67 

173.86 

4429 

chloride 

dichloromethane 

CH2:Cl2 

1-60 

84.94 

4430 

diacetate ^ 


(CH3C02)2CH2\ 

n-152 

132.11 

4431 

dianiline 


(C6H5 NH)2CHJ , 

XII-184 

198.26 

4432 

disulfonio acid 

methionic acid 

CH2:(S020H)2 

1-579 

176.16 

4433 

fluoride 

difiuoromethane 

CH2:F2 

1-59 

52.03 

4434 

iodide 

diiodomethane 

CH2:l2 

1-71 

267.87 

4435 

MIchler’e hydrol 


[(CH3)2N-C6H4]2: 

XIII-698 

270.36 




CHOH 



4436 

4437 

ketone (p,p') 

Merphellne-ethan- 
olethyl ether 


[(CH3)2NC6H4]2C0 

0:(CH2CH2)2:N. 

C 2 H 4 OC 2 H 5 

XIV-89 

268.35 

159.22 



4438 

Miicie acid 


(CH0H)4(C02H)2 

ni-681 

210.14 

4439 

acid, alio- 


(CH0H)4(C02H)2 

1 ra-676 

210.14 


"Methyl urethane** 4176 Methylene-dipropyl ether 5458 Metycaine 764 

Methyl violet 6076-7 Methylene-propylene dioxide 6286 Mezcaline, cf. aikd. 

Methyl yellow 2431 Methylene-euccinlc acid 3928 Ml (mustard imitator) gas 1473 

Methylene-aniline 612 Methylol-acetamide 3291 Mianine 1290 

Methylene dloyanide 4006 Metol 4117 Michter's hydride 6834 

Methylene-diethyl ether 2172 Metoquinone,mfxt.of2314and4117 Milk sugar 3947 

Me|hyli|tie*cliphenyl ether 6M7 Metrazol 6079 Mirbane 4646 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

Boilina 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

4405 

cot. nd. 


257 

d. 280 

0.1420®; 

0.007 abs. 







O.5100* 


NH 4 OH 

4406 

nd./al.» 


188-9 

d. 

V. si. s. h.; 

6 . ; s. ac. ; i. 

V. si. s.; si. 






8 . alk. 

NazCO, 

8 . chi. 

4407 

Iq. 

0.88915° 

-27,5 

248-9 




4408 

cr. 

0.82325® 

28-9 

260-5 




4409 

cr. 


122-6 






pr./aq. al. 


174-5 




i. bz. 


4411 

pr./al. 


232 


s.; i. dil. 

8 . h. 

8 . aq. 






HCI 


NaOH 

4412 

nd./al. 


d. 270-80 


0 722®; 8. 

si. s.; s. 

V. 8 l. 8 .; 8 . 






alk. 

HzSO* ; 

NH 40 H 

4413 

pl./aq. 


326 d. 


0.425«>;s. 

si. s.;s. i 

V. 8 l. 8 . 






alk. 

H 2 SO 4 j 


4414 

pr./aq. 

1.204 

101-2 

d. 


V. 8. 

i. 

4415 

col. cr. 


128-32 





4416 

col. Iq. 

1.009^° 


170 

69>«° 



4417 

cr. 


>360 d. 


0 05 h. 

V. sl. S. 


4418 

cr. 


>360 d. 


0 2 h. 


s. alk. 

4419 

cr. 


>370 d. 


1 . 3100 ° 


8 . alk. 

4420 

Iq. 

0 895^° 

-91 

127 3 

V. si. s. 



4421 

col. Iq. 

0.881-?^<i” 


1 1 6-77®^***“ 

V. si. s. 



4422 

Iq. 

0 831^4®-° 

<-80 

97 

00 



4423 

cr./EtOAc 


155-6 


V. s. 

8 . h. 

5 h. act. 

4424 

col. Iq. 

0.8G64i^° 

-105 

42.3 

33 

00 

00 

4425 

col. pr./ aq. 


129.5 


s. h. 

8. h. 

i.; i. bz. 

4426 

dark, 





V. 8 . 

i. 


amor. 







4427 

gn. b. met. 


- 2 H 2 O. 

- 3 H 2 O. 


2 

i.; 8 . chi. 


/aq. HCI 


100 

150 




4428 

col. Iq. 

2.495-»4®-° 

-52.7 

97.0 

1.1730°; 

00 ; 00 jact. 







1 . 1520 ° 



4429 

col. Iq. 

1.336^4‘i° 

-96.7 

40.2 

220 *> 



4430 

Iq. 

1.1 32^“ 

-23 

164-5 

si. s. 

V. 8. 


4431 

pl./et. pet. 


65 

208-9 d. 

i. ; i. pet. 

8. 


4432 

hyg. nd. 




245 825° 



4433 

gas 







4434 

col. Iq. 

3.325^®-° 

6 . 1(5.6) 

180 d. 

1.60°; 








1 . 420 ° 



4435 

gn. If./bz. 


96-7 


i.; s. bz. 

8 . h. 

s.; 8 . ac. 

4436 

If./Rl. 


174 

>360 d. 

i.; V. 8. bz. 

sl. s. 

V. sl. 8 . 

4437 

col. Iq. 

0.965^^® 


206.2 




4438 

pd. 


206-14 d. 


0.33^®®; 


i.; 8 . alk. 




(108) 


1 . 6^000 



4439 

nd./aq. 


166-71 d. 


9h. 

sl. 8 . 



♦Crysts. 4- 1 H 20 /aq.;- H 20 , 110®. Monosalicylin 3414 Morj(n)tannic acid 5070 

Monacetin 3382 Monostearin 3415-6 Morphine, cf. aikd. 

Monazol 3800 Monosuifonic acid-F 4510 Morphoi 2360 

Monobutyrin 3392 Monotot 4117 Morpholine 2236 

Monochlorohydrin 3395-6 Monotropitoeide, cf. glcde. Morpho'ine-ethanol 2236 

Monoethanol amine 2907 Moogrol 3014 Morpholine-ethanol ethyl ether 443# 

Monopropiontn 3413 Morin 5806 Moss starch 3969 



616 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4440 

IWHcfe acid, taio- 

(<f or I) 

(CH0H)4(C02H)2 

ni-577 

210.14 

4441 

Mucobromic acid 


H 02 CCBr:CBrCHO 

III-728 

257.89 

4442 

IWucochloric acid 


HOzCCChCCICHO 

in-727 

168.97 

4443 

Muconic acid 


(•CH:CHC02H)2 

11-803 

142.11 

4444 

Mudarol 

mudarin 

C3oH470(OH) 


440.68 

4445 

Murexide 

ammonium salt 
purpuric acid 

C 8 H 4 O 6 N 5 NH 4 H 2 O 

XXV-499 

302.21 

4446 

Miiscone (I) 

3- M e-cy c 1 0 pe nta- 
decanone 

CHs'Ci $1427^0 

♦*VII-51 

238.40 

4447 

IMyochrysina 

Na aurothiomalate 

Na 02 CCH 2 CH: 

(SAu)C 02 Na 


390.32 

4448 

Myricyl^acetate 


CH 3 CO 2 C 31 H 63 

♦11-63 

494.86 

4449 

alcohol 

meiissyl alcohol 

C 31 HejOH 
CjoHmOHC?) 

* 1-222 

452.82 

438.80 

4450 

Myrietic acid 

tetradecanoic acid 

CH3(CH2)irC02H 

n-365 

228.36 

4451 

aldehyde 

tetradecanal 

CH3(CH2)i2CHO 

1-716 

212.36 

4452 

amide 

myristamide 

C,3H27C02NH2 

11-368 

243.38 

4453 

anhydride 


(Ci3H27CO)20 

11-367 

438.71 

4454 

anilide 

myristanilide 

C 13 H 27 CO.NHC 6 H 5 

XII-257 

303.47 

4455 

chloride 

myristoyl chloride 

C,3H27C0CI 

11-368 

246.81 

4456 

nitrile 

tridecyl cyanide 

Ci3H27*CN 

11-368 

209.36 

4457 

4458 

4459 

Myristyi bromide 


CH 3 (CH 2 )i 2 CH 2 Br 

CioHa 

CioH 6 (C 02 H )2 

**1-136 

V-531 

IX-917 

277.29 

128.16 

216.18 

dicarboxylic acid 

naphthaiic acid (1,4) 

4460 

dicarboxyl ic acid 

naphthaiic acid ( 1 , 8 ) 

CioH 6 (C 02 H )2 

IX-918 

216.18 

4461 

disulfonic acid (1,5) 

Armstrong's acid 

CioH6(S03H)2 

XI-212 

288.28 

4462 

disulfonic acid ( 1 , 6 ) 

(5) 

CioH6(S03H)2 

XI-213 

288.28 

4463 

disulfonic acid ( 2 , 6 ) 


CioH6(S03H)2 

XI-21 5 

288.28 

4464 

disulfonic acid (2,7) 

(a) 

CioH6(S03H)2 

XI-216 

288.28 

4465 

sulfinic acid (a) 


CioH7'S02H 

XI-15 

192.22 

4466 

sulfinic acid (fi) 


C 10 H 7 SO 2 H 

XI-16 

192.22 

4467 

sulfone amide (a) 


C 10 H 7 ' SO 2 N H 2 

XI-1 57 

207 24 

4468 

sulfone chloride (a) 


CioH7S02CI 

XI-157 

226.67 

4469 

sulfone chloride (fi) 


C 10 H 7 "S 02 CI 

XI-1 73 

226.67 

4470 

sulfonic acid (a) 


CioH7S03H'2H20 

XI-1 55 

244.26 

4471 

sulfonic acid (fi) 


C 10 H 7 SO 3 HH 2 O 

XI-1 71 

226.24 

4472 

sulfonic Na salt 

09) 

CioH703SNa 

XI-1 71 

230.21 

4473 

tetrachloride 

(1. 2,3,4) 

CioHgCU 

V-492 

269.99 

4474 

Naphthaiic 

anhydride 

( 1 , 6 ) 

CioH6:(CO)20 

XVII-521 

198.17 

4475 

Naphthasultam 

( 1 , 8 ) 

C,oH 702 NS 

XXVII-59 

205 22 

4476 

disuifonate Na 

(2,4) 

CioH4 08NS3Na3> 

8 iH 20 

XXVII- 

356 

584.45 

4477 

Naphthazarin 

(5,8;1,4) 

5,8-dihydroxy-a- 

naphthoquinone 

(HO)2CioH402 

VlIl-412 

190.15 

4478 

Mo-Naphthazarfn 

(2,3;1,4) 

(HO)2C,oH402 

VIII-41 1 

190.15 

4479 

Naphthoflavone (a) 

7,8-benzoflavone 

Ct9Hi202 

XVII-390 

272.29 

4480 

Naphthoic acid (a) 


C,oH 7 CO 2 H 

IX-647 

172,17 

4481 

acid (fi) 

isonaphthoic acid 

CtoH7C02H 

IX-656 

172.17 

4482 

aldehyde (a) 


C 10 H 7 CHO 

VII-400 

156.17 

4483 

aldehyde 0) 


C 10 H 7 CHO 

VII-401 

156.17 

4484 

amide (a) 


C10H7CONH2 

IX-648 

171.19 


Mudarin 4444 Muscle suoar 1602-3 

Munjiatin 2305 Musk, artiricial 6296 

Murexan 6384 Musk xylene 6297 

Murrayin, cf. glode. Mustard pas 1985 

Muaearine, of. atkd. Mustard imitator gas 


Mustard oils, cf. also iso-thiocyanate 
Mustard oil 220 
Mustard oil acetic acid 2369 
Myoose 6054 

1473 Myrbane «il 4646 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 

Point 

Solubility in 100 Parts 

Water Alcohol Ether 

4440 

If. /act. 


158± d. 


V. 8. 

V. s. h. 

i. 

4441 

pl./et. Ig. 


122-5 


V. 8. h. 

V. 8. 

V. s. 

4442 

pl./aq. 


127 


8. h. 

8. 

8.; i. Ig. 

4443 

nd./aq. 


298 d. 


0.002 c. 

8. h. 

8. h. ac. 

4444 

hex./al. et. 


176 


i. 

8. 

8. 

4445 

gn. red pd. 




V. 8l. 8. C. 

i. 

i. 

4446 

col. oil 

0.922^-** 


328 

V. si. 8. 



4447 

It. yel. pd. 







4448 

nd. 


73-5 

311 -38mm 




4449 

nd. or If. 

0 . 77795 ° 

88 


i. 

V. si. 8. c.; 

V. s. ; V. 8. 







V. si. 8. 
pet. 

bz. 

4450 

col. If. 

0.8532,®-® 

54.2 

250.5*®o«**“ 

i. ; V. 8. bz. 

V. 8. abs. 


4451 

or. 


23.5 

1 66**"™ 




4452 

nd. 


102 

21712mm 

i. 

8. 

sl. s. 

4453 

cof. cr. 

0.850\®® 

53.6 

1 98^’ 1mm 




4454 

nd./al. 


84 

11310mm 

i.; 8. chi. 

V. 8. bz. 

V. 8. 

4455 

col. Iq. 


1-3 

16815imn 

d. 

d. 

8. 

4456 

cr. 

0.828-^/-° 

19 

226.5io®m“ 




4457 

col. Iq. 
col. pl./al. 


3-5 


1 



4458 

1.1452^® 

80.2 

218.0 

0.003”®; 

9.51® 50 ; 

V. 8.; 461®° 






V. s. ecu 

V. 8. CS 2 

bz. 

4459 

4460 

nd. 

nd./al. 


>240 

d. >140 


i. h. 

V. 8l. 8. 

8. 

8. h. 

sl. 8. 

4461 

If. 


d. 


102200 


i. 

4462 

cr. 




164200 


i. 

4463 

hyg. If. 




8. 



4464 

hyg. nd. 




8. 

8l. c. HCI 


4465 

nd./aq. 


98-9 


s. 


sl. 8. 

4466 

nd. 


105 




S. 

4467 

cr./al. 


150 



V. 8. 

V. 8. 

4468 

If./et. 


68 

19513m 


V. 8. 

V. 8. 

4469 

If. 


79 

20113m 


sl. s. pet. 

8. bz. 

4470 

cr. 


90 


V. 8. 

V. 8. 

sl. 8. 

4471 

hyg. cr. 


125** 


77300 

0 . 2 h. bz. 


4472 

cr./aq. 




623 90 



4473 

mn./chl. 


187-9 


i. 

V. sl. 8. h. 

sl. 8. h. 

4474 

nd./al. 


273-4 


8l. 8. ac. 

V. 8l. 8. 

V. sl. 8. 

4475 

nd./bz. 


177-8 


8. h. 

sl. 8. 


4476 

yel. If./aq. 


- 8 H 2 O, 


V. s. 

sl. 8 . 



al. 


160 





4477 

brn. nd./ 


aubl. vac. 


8 l. 8 . h. 

sl. 8 .; 

sl. 8 . 


a'. 





s. alk. 


4478 

brn. If./ac. 


276-80 

subl. 

si. s. h. 

sl. s. 

V. sl. 8 . 

4479 

cr./aq. al. 


155-6 





4480 

nd./aq. al. 


161-3 

300 

V. si. s. h. 

8 . h. 


4481 

mn. 

1.077if^® 

184 

>300 

0.00725® 

8 . 

8 . 

4482 

lo. 

1.1482^® 


291.6 




4483 

If./h. aq. 

1 .078®®-^® 

60.5-1.0 


8 . h. 

V. s. 


4484 

nd./al. 


202 



V. sl. 8. 



* Oxime, m. p. 45®; eemicarbazone, m. p. 134®. 

*♦ Crysts. + 3 H 2 O, m. p. 83®; anh., m. p. 91®. 
Myristamide 4452 Myriatyl alcohol 5750 

Myristanilide 4454 Nandmine, cf. aikd. 

^ yristoy l chloride 4455 Napelline, cf. aIkd. 


Naphthacetol 31 
Naphthalene acetic acid 4528 
Naphthalene decahydride 1631-2 
Naphthalio acid 4459-60 
Naphtha! idine 4529 
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No. 

Name 

Synonym'. 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Naphthoic 





4485 

amide (0) 


CioHyCONHa 

IX-657 

171.19 

4486 

chloride ip) 

/9-naphthoyi chloride 

CioHrCOCI 

IX-657 

190.62 

4487 

nitrile (a) * 

a-naphthyl cyanide 

C10H7CN 

IX-649 

153.17 

4488 

nitrile (0) 

/9-naphthyl cyanide 

CioHt-CN 

IX-659 

153.17 

4489 

Naphthol (a) 

a-hydroxy naphtha- 

CioHr-OH 

VI-596 

144.16 



lene 




4490 

Naphthol (d) 

/9-hydroxy naphtha- 

CioHt-OH 

VI-627 

144.16 



lene 




4491 

disulfonic acid {fi) 

(2;3,6); R-acid 

HOC,oH5(S03H)2 

XI-288 

304.28 

4492 

disulfonic Ca 

R-acid Ca salt 

HO'Cio H5(S03)2Ca 


342.35 

4493 

disulfonic K 

R-acid K salt 

HOCioH 5 (S 03 K )2 


380.46 

4494 

disulfonic Na 

R-acid Nasait 

HO-CioH 5 (S 03 Na )2 

XI-289 

348.26 

4495 

disulfonic K (0) 

( 2 ; 6 , 8 ); Q-acid K 

HOCioH 5 (S 03 K )2 


380.46 

4496 

disulfonic Na (0) 

G-acid Na salt 

HOC,oH5(S03Na)2 

XI-290 

348.26 

4497 

phthalein (a) 


C 8 H 402 (C,oH 60 H )2 

XVIlI-157 

418.42 

4498 

eulfonic acid (a) 

(1,2); Schaeffer's (a) 

HOCioHe-SOsH 

XI-269 

224.22 

4499 

eulfonic Ca (cr) 

Schaeffer's Ca (a) 

(C,oH 704 S) 2 Ca-H 20 

XI-270 

504.53 

4500 

sulfonic K (a) 

Schaeffer's K 

C,oH704SK-^H20 

XI-270 

271.32 

4501 

sulfonic Na (a) 

Schaeffer's Na 

CioH704SNa 

XI-269 

246.21 

4502 

sulfonic acid (a) 

(1,4);Nevllle- 

HOCioHfiSOsH 

XI-271 

224.22 



Winther 




4503 

eulfonic acid (a) 

(1-0H;5-S03H) 

HOC,oH6S03H 

XI-273 

224.22 

4504 

sulfonic acid (a) 

( 1 , 8 ) 

HOCioHe-SOaH-HzO 

XI-275 

242.24 

4505 

eulfonic acid <0) 

(2-0H;1-S03H) 

HOCioHe-SOsH 

XI-281 

224.22 

4506 

sulfonic Ca (0) 

( 2 , 1 ); asaprol 

(CioH704S)2Ca-3H20 


540.56 

4507 

sulfonic acid i0) 

(2,6); Schaeffer's 0) 

HOC 10 H 6 SO 3 H 

XI-282 

224 . 22 

4508 

sulfonic Ca (0) 

Schaeffer's Ca 0) 

(C,oH704S)2Ca-5H20 

XI-282 

576.59 

4509 

sulfonic K (0) 

Schaeffer's K 0) 

C10H7O4SKXH2O 

XI-283 

(262.31) 

4510 

sulfonic acid 0) 

(2-0H;7-S03H) 

HOCioHcSOsH 

XI-285 

224.22 

4511 

sulfonic Na 0) 

(2,7); F-acid Na 

CioH704SNa-2^H20 

XI-286 

291 . 25 

4512 

sulfonic Na 0) 

( 2 , 8 ) Bayer-acid Na 

CioH704SNa 

XI-286 

246.21 

4513 

Naphtho-phenazi ne 

00) 

CioH6:N2:C6H4 

XXIII-276 

230.26 

4514 

quinaldine (a) 


CuHgNCHi 

XX-471 

193 24 

4515 

quinaldine 0) 


C 13 HBNCH 3 

XX-471 

193.24 

4516 

quinaldine ( 7 ) 


CisHgNCHa 


193.24 

4517 

quinoline (a) 


G 13 H 9 N 

XX-463 

179.21 

4518 

quinoline 0) 

5,6-benzoquinoline 

C 13 H 9 N 

XX-464 

179.21 

4519 

quinoline HCI 0) 


Ci3H9NHCI-2H20 

XX-465 

251.71 

4520 

quinone (a)(1,4) 


CioHeOz 

VII-724 

158.15 

4521 

quinone (d)( 1 , 2 ) 


Cio H6O2 

Vn-709 

158.15 

4522 

quinone-4-8ul- 


CioHsOz’SOsNa 

XI-330 

260.20 


fonate Na 0) 





4523 

quinone (amphi) 

( 2 , 6 ) 

Cio H6O2 

VII-733 

158.16 

4524 

sulfone ( 1 , 8 ) 

naphthosultone 

CioHsO’SOz 

! 1 

XIX-43 

206.21 

4525 

Naphthoylaceto- 


C,oH7COCH2CN 


195.21 


nltrile 0) 




4526 

Naphthyl acetate (a) 


CH3COrCioH7 

VI-608 

186.20 

4527 

acetate 0) 


CH3CO2C10H7 

VI-644 

186.20 

4528 

acetic acid (a) 


CioHrCHzCOzH 

IX -666 

186.20 

4529 

amine (a) 

1 -N Hz-naphthalene 

C 10 H 7 NH 2 

Xn-1212 

143.18 


N«phthane 1631-2 
Naphttianthr 6 G«ne 650 
Naphthenic acid 3577 
Naphthionic add 4541, 4544 


Naphthol yellow 2642 
Naphthol yeUow-S 3241 
Naphtho-hydroqulnone 2348, 2350 


Naphtho-nitrile 4487-8 
Naphtho-piorio acid 6305 
Naphtho-quinone oxime 4892 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

4485 



192 


&• bz. 

8. h. 

8.; 8. chi. 

4486 

cr. 


43 

304-6 

d. 

8. h. bz. 

8. h. 

4487 

nd./lg. 


36-7 

299 


V. s. 


4488 

If./lQ. 

1.094|8° 

66 

305-6 

V.'sl. 8. 

8. 

8. 

4489 

mn. 

1.224^® 

96; subl. 

278-80 

8l. 8. h.; 

V. 8. ; 8. bz. 

V. 8. ; 8. chi. 






s. alk. 



4490 

mn. 

1.2174® 

122-3 

285-6 

0.1c.; 

V. 8. 

V. 8. ; 8. 






1.25 h. 


chi. 

4491 

delq. nd. 




V. 8. 

V. 8. 

i. 

449 ? 





30. 6«® 

6190O aq. 


4493 

cr. 




29 . 525 ® 

58^00 aq. 


4494 

col. nd. 




25.2250 

V. sl. s. 

4190O aq. 

4495 





8.01250 


3290O aq. 

4496 





34 . 2200 


63900 gp 

4497 

cr./bz.* 


253-5* 


i. 

8. 

s. alk. 

4498 



>250 




i. 

4499 




V. si. 8. 



4500 





2 8^®® 

V. sl. 8. 

i. KCI 

4501 





6 29250 

23900 aq. 


4502 



170 d. 


V. s. 


4503 



1 1 0-20 


V. s. 



4504 



106-7 

-H 2 O, 180 

V. 8. 



4505 




V. 8. 



4506 



50 ± 


6 6 

4 


4507 

If. 


125 


V. 8. 

V. 8. 


4508 

col. If. 




4.7620® 

8. 

1690® aq. 

4509 

nd. or If. 




V. 8. h. 

1. 

1. 

4510 

nd./HCI 


115-6** 

d. 150 

8. 

8. 

I.; i. bz. 

451 1 

If. 




8^50 



4512 

If. 




V. 8. 

V. sl. 8. 


4513 

yol. nd./bz. 


142.5 

>360 

si. s. bz. 

V. 8l. 8. 

V. 8l. 8. 

4514 

Iq. 



>300 




4515 

nd./aq. al. 


82 

>300 

8l. 8. 

8. 

8. 

4516 

cr. 


91-2 





4517 

mn./et. 


52 

2234 ^“™ 

V. Sl. 8. 

8. 

8.; 8. bz. 

4518 

pl./h. aq. 


93.5 

350721 mm 

sl. 8. h.; 

V. 8. 

V. 8. ; V, 8. 






8. aq. a. 


bz. 

4519 

nd. 




V. 8. 

i. 


4520 

yel. tri. 


125-6 

subl. 100 

V. si. 8. C. 

V. 8. h. 

8. 

4521 1 

red nd./et. 


d. 115-20 


8.; 8. 

8. bz. 

8. 






H 2 S 04 



4522 

cr.fbO% 




V. 8. 

i. 


al. 







4623 

red pr. 


135 


i. pet. 

8. d. 

V. sl. 8. 

4524 

pr./bz. 


164 

>360 8l.d. 

sl. 8. CSs 

si. 8.; 

8. h. bz. 







V. 8. chi. 


4525 

yet. nd. 


118-20 


i. 

8. 

8l. 8. 

4526 

nd./al. 


46-9 



8. 

8. 

4527 

nd./al. 


69-70 


8. chi. 

8. 

8. 

4528 

col. nd./aq. 


133 


8. h. 

3.3 

8. ; 8. bz. 

4529 

rhb./aq. al. 

1.123H" 

50; subl. 

300.8 

0.17c. 

V. 8. 

V. 8. 


• Cryats. + CS-H«; loses > 100®: m. anh. 263-5®. 

*♦ Crysts. + iHiO, m. p. 108-9; + 2 H 2 O, m. p. 95®; + 4 H 2 O, m. p. 67®. 
Naphtho-resoroinol 2349 Naphtho-sultone 4524 

Naphtho-satol 4569 Na^thoyl chloride 4486 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4530 

Naphthyl amine (fi) 

amino-naphthalene 

C10H7NH2 

XII-1265 

143.18 

4531 

amine HCI <<z) 


CioHr-NHzHCI 

XII-1220 

179.65 

4532 

amine HCI (fi) 


C,oH7NH2HCI 

XII-1272 

179.65 

4533 

amine-4, 8-disul- 

a,S-acid; a-acid 

NH2CioH5(S03H)2 

XIV-787 

303.30 


fonic acid (a) 





4534 

amine-4, 8-di8ul- 

/S,C-acid 

NH2*CioH5(S03H)2 

XIV-786 

303.30 


fonic acid (fi) 





4535 

amine-5,7-di8ul- 


CioH906NS2*5H20 

XIV-783 

303.30 


fonic acid (fi) 





4536 

amine-5,7-di8ul- 




341 . 39 


fonic k salt 03) 





4537 

amine-6, 8-disul- 

/J,T-acid: amido-G 

NH2C,oH5(S03H)2- 

XIV-784 

375.36 


fonic acid (fi) 

acid 

4 H 20 



4538 

amine-6,8-di8ul- 


C 10 H 8 O 6 NS 2 K 


341 . 39 


fonic k salt 03) 





4539 

amine-6, 8-disul- 


CioH806NS2Na 


325.29 


fonic Na salt 03) 





4540 

amine-6, 8-disul- 


CioH706NS2Na2 


348 . 29 


fonic Na salt (0) 





4541 

amine-p-sulfonic 

naphthionicacid; 

NHrCioHc-SOsH 

XIV-739 

223.24 


acid (a) 

(1,4) 




4542 

amine-p-sulfonic 

naphthionic Nasait 

CioH 803 NSNa- 4 H 20 

XIV-739 

317.33 


Na (a) 





4543 

amine sulfonic 

Scholl kopf's acid; 

NH2C10H6SO3H 

XIV-752 

223.24 


acid (a) 

peri acid; (1,8) 




4544 

amine sulfonic acid 

(a) (1,2) 

NHeCioHe-SOsH 

XIV-757 

223.24 

4545 

amine sulfonic acid 

elevens 7 -acid 

NH2CioH6*S03H 

XIV-757 

223.24 


(a) (4,2) 





4546 

amine sulfonic (a) 

(5,2); elevens /3-acid 

NH2C10H6SO3H 

XIV-758 

223.24 

4547 

amine sulfonic (a) 

(8,2) ; Clove's 0-acid 

NHzCioHe-SOaH 

XIV-765 

223.24 

4548 

amine sulfonic (a) 

(5,1 ) ; Laurent's acid 

NH 2 C 10 H 6 SO 3 H 

XIV-744 

223.24 

4549 

amine sulfonic (0) 

(2,1); Tobias' acid 

NHrCioHe-SOaH 

XIV-738 

223.24 

4550 

amine sulfonic (0) 

(6,1 ) ; Dahl’s acid 

NHrCioHe-SOaH 

XIV-748 

223.24 

4551 

amine sulfonic (0) 

(7,1); Dahl's acid 

NHrCioH 6 S 03 H 

XIV-750 

223.24 

4552 

amine sulfonic (0) 

(6,2); Brenner's acid 

NHzCioHeSOgH 

XIV-760 

223.24 

4553 

amine sulfonic 03) 

(7,2); 0-acid 

NHz-CioHs-SOaH 

XIV-763 

223.24 

4554 

amine-3,6,8-tri- 

Koch acid; amino- 

NH2-C,oH4(S03H)3* 

XIV-801 

487.42 


sulfonic acid (a) 

H acid 

6H2O 



4555 

amine-3,6,8-tri- 

Koch acid Na; 

C)o H 509 NS 3 Na 3 


449.33 


sulfonic Na (0) 

amino-H acid Na 




4556 

benzoate (a) 


C 6 H 5 CO 2 C 10 H 7 

IX-125 

248.27 

4557 

benzoate (0) 


CcHsCOz’CioHy 

IX-125 

248.27 

4558 

iao-cyanate (<*) 


C,oH7N:CO 

XII-1244 

169.17 

4559 

i«o-cyanate (0) 


CioH7’N:CO 

XII-1297 

169.17 

4560 

ether (at) 

dinaphthyl ether 

CioH7-0*CioH7 

VI-607 

270.31 

4561 

ether (a^) 

dinaphthyi ether 

CioH7’0*C|oH7 

VI-642 

270.31 

4562 

ether (0) 

di naphthyl ether 

CtoH7’0‘CioH7 

VI-642 

270.31 

4663 

hydrazine (ot) 


CioHt-NHNHz 

XV-561 

158.20 


Naphthylamine red-Q 3732 Naphthyl-ethyl ether 3093-4 

Naphthyl-benzamidine G89 Naphthyl fluoride 3273 

Naphthyl bromide 956-7 Naphthyl iodide 3891-2 

Naphthyl chloride 1402-3 Naphthyl-mercaptan 5913-4 

Naphthyl cyanide 4487-8 Naphthyl-nitroeohydroxylamine 4581 
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* Solubility of anhy. eompd. Narcotine, cf. aikd. Neoi 376 

Naphthylene ethylene 2 Naringin, cf. glcde. Neormnthol 4025 

Narceine, cf. aIkd. Neoarsphenamine 5593 Neomenthyl acetate 4028 

Narciseine, of. aikd. Neobornyvai 868 Neonal 29^ 

Nafooaine. c f. aikd. Neocincophen 3130 Neoquinophan 3130 















PHYSICAL CONSTANTS OF 


No. 

Nome 

Synonym 

Formula 

BeU. 

Ref. 

Fbrmula 

Weight 


Naphthyl 





4564 

hydrazine HCI (a) 


CioHr-NHNHz.HCI 

XV-562 

194.66 

4565 

hydrazine 08) 


C,oH7NH-NH2 

XV-568 

158.20 

4566 

hydrazine HCI 09) 


C,oH7NH-NH2-HCt 

XV-568 

194.66 

4567 

hydroxylamine (a) 


CtoH7NHOH 

XV-32 

159.18 

4568 

salicylate (a) 

alphol 

HOC 6 H 4 CO 2 C 10 H 7 

X-80 

264.27 

4569 

salicylate 09) 

betoi 

HOC 6 H 4 CO 2 C 10 H 7 

X-80 

264.27 

4570 

ieo’thiocyanate (a) 


CioH7N:CS 

XII-1244 

185.23 

4571 

Naphthylene di- 

diamino- 

C,oH6(NH2)2 

XIII-196 

158.20 


amine ( 1 , 2 ) 

naphthalene 




4572 

diamine (1,4) 


C,oH6(NH2)2 

XIII-201 

158.20 

4573 

diamine (1,5) 


C,oH6(NH2)2 

XIIT-203 

158.20 

4574 

diamine ( 1 , 6 ) 


CioH6(NH2)2 

XIII-204 

158.20 

4575 

diamine (1,7) 


C,oH6(NH2)2 

XIII-205 

158.20 

4576 

diamine ( 1 , 8 ) 


C,oH6(NH2)2 

XIII-205 

158.20 

4577 

diamine (2,3) 


CioH6(NH2)2 

XIII-207 

158.20 

4578 

diamine ( 2 , 6 ) 


C,oH6(NH2)2 

XIII-208 

158.20 

4579 

diamine (2,7) 


CioH6(NH2)2 

XIII-208 

158.20 

4680 

Neo-dorm(e) 

«-»»€>- Pr-ci- Br- 

(CH3)2CH.C(C2H5)* 

*'*'11-299 

208.11 



butyramide 

(Br)CONH 2 



4581 

cupfer(r)on 

a-naphthyl-nitroso- 
hydroxylamine NH 4 

CioH7N(NO)ONH4 

*X VI-396 

205.21 

4582 

synephrine HCI 

a-OH-/9- methyl- 

HOC 6 H 4 CHOH- 


203.67 



aminoethyl-3-OH 
benzene HCi 

CH 2 NHCH 3 HCI 



4583 

Nembutal<^ 

pentobarbital Na 

C2Hs-C4HN203Na- 


248.26 




CH(CH3)C3H7 



4584 

Neurine 

tri methyl vinyl am- 

CH2:CH-N(CH3)3- 

IV-203 

103.16 



monium hydroxide 

OH 



4585 

Neutral red 

toluyiene red 

C 15 H 16 N 4 HCI 

XXV-401 

288.78 

4586 

Nitranllic aeld 

3,6-dlN02-2,5- 

(N 02 ) 2 C 6 ( 0 H) 20 r 

VIII-384 

230.09 



diOH-quinone 

aq. 



4587 

NItro-acenaphthene 

(5-nitro) 

(N 02 )C,oHs:(CH 2)2 

V-588 

199.20 

4588 

acetanilide (o) 


NO 2 C 6 H 4 NHCOCH 3 

XII-691 

180.16 

4589 

acetanilide (m) 


N02-C6H4NHC0CH3 

XII-703 

180.16 

4590 

acetanilide (p) 


NO 2 C 6 H 4 NHCOCH 3 

XII-719 

180.16 

4591 

p-acetanisidide (3) 

(3;1.4) 

N02C6H3(0CH3)* 

XIII-522 

210.19 




NHCOCH 3 



4692 

acetic acid 


NOzCHz-COzH 

11-225 

105.05 

4593 

2>acetnaphthalide 

1 -N 02 - 2 -acetyl- 

N02CioH6* 

XII-1313 

230.22 


(1) 

naphthylamine 

NHCOCH 3 



4594 

acetophenone (w) 

benzoyl-nitro- 

CsHs-COCHrNOz 

VII-289 

165.14 



methane 




4595 

acetophenone (m) 
p«acetphenetidide 


N02'C6H4C0CH3 

N02C6H3(0C2H5)- 

VII-288 

165.14 

4596 

(3;1,4) 

XIII-522 

224.21 




NHCOCH 3 



4597 

aoet-p-toluidide 

3-N02-4-ac6tyl- 

N02C6H3(CH3)* 

XII-1002 

194.19 



aminotoluene 

NHCOCHs 



4598 

4-aoetylamlno~ 

(3;4,1) 

N02C6H3(NHC0- 


238.20 


phenyl acetate 


CH3)02CCH3 



4599 

alizarin (3)09) 

alizarin orange 

(HOzCMHsOrNOz 

VIII-447 

285.20 

4600 

alizarin (4) (a) 


(HO)2Ci4H50rN02 

VIII-447 

285.20 


Neotaivarsan 5593 
Naothealn 764 
Naofropfn 1709 
Napaline, cf. alkd. 
NariiM, of. alkd. 


Norol 1724 or 2516 
Neroli, artificial 4108 
Norolln 4312 
Nerollne 3094 
Neufonai 2131 


Nevillo Winther acid 4502 
Niamid 5488 
Niazo 1709 
Nicotinamide 5493 
Nicotinamide flavianate 6494 


Nicotinamide picrate 6495 
Nicotine, of. alkd. 
Nicotinic acid 5488, 6496 


Nicotinic flavianate 5491 
Nicotinic t 
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Micotyrine 2809 
N Inhydrin 6239 
Niobe oil 4138 
Nioform 1392 
Nipaoin 4274 


Nipasol 5416 
Nirvanol 3126 
Nitramine 5873 
Nftramino-methano 4314 
Nitranitino 4618-20 


Nitric ether 3096 
NItrilo-malonic acid 1583 
Nitro-acetamino-dimethylbenzene 4871 
Nitro-acetylamino-anisofo 4591 
Nitro-aoatYlamino-phenetote 4596 
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PHYSICAL CONSTANTS OP 


No, 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4601 

Nitro 

2-aniinoanjsole (4) 

(4;1,2) 

N02C6H3(0CH3)NH2 

XIII-389 

168.15 

4602 

2-aminoanisole (5) 

5-nitro-o-ani8idine 

N02C6H3(0CH3)NH2 

XIII-390 

168.16 

4603 

4-aminoani8oie (3) 

(3;1,4) 

NOrC*H3(OCH3)NH2 

XIII-521 

168.15 

4604 

o-aminobenzoic 

(3;1,2) nitro- 

N02C6H3(C02H)- 

XIV-373 

182.13 

4605 

acid (3) 

o-amiriobenzoic 

anthranilic acid 
(4;1,2) 

NH2 

N02C6H3(C02H)- 

XIV-374 

182.13 

4606 

acid (4) 

o-aminobenzoic 

(5;1.2) 

NH2 

N02C6Hs(C02H)* 

XIV-375 

182.13 

■ 

acid (5) 

o-aminobenzoic 

(6;1,2) 

NH2 

N02C6H3(C02H)- 

XIV-378 

182.13 

4608 

acid (6) 

m-aminobenzoic 

(5;1,3) 

NH2 

N02C6H3(C02H)* 

XIV-416 

182.13 

4609 

acid (5) 

jp-ami nobenzolc 

(2;1,4) 

NH2 

NO 2 C6H3(C02H)' 

XIV-439 

182.13 

4610 

acid (2) 

o-aminophenol (3) 

(3;2,1) 

NH 2 

N02C6H3(NH2)0H 


154.12 

4611 

o-aminophenol (4) 

(4;2.1) 

N02C6H3(NH2)0H 

XIII-388 

154.12 

4612 

o-aminophenol (5) 

(5;2,1) 

N02C6H3(NH2)0H 

XIII-390 

154.12 

4613 

o-aminophenol (6) 

(6;2,1) 

N02C6H3(NH2)0H 

XIII-391 

154.12 

4614 

m-aminophenol (5) 

(5;3,1) 

N02-C6H3(NH2)0H 

XIII-422 

154.12 

4615 

p-aminophenol (2) 

(2.4,1) 

N02C6H3(NH2)0H 

XIII-520 

154.12 

4616 

p-aminophenol (3) 

(3;4,1) 

N02-C6H3(NH2)0H 

XIII-521 

154.12 


aniline (o) 

o-nitraniline 

N 02 C 6 H 4 NH 2 

XII-687 

138.12 


aniline (m) 

m-nitraniline 

N02-C6H4NH2 

XII-698 

138.12 


aniline (p) 

p-nitraniline 

N 02 C 6 H 4 NH 2 

XII-711 

138.12 

4621 

aniline-4-sulfonlc 

nitroBulfanilic acid 

N02C6H3(NH2)S03H 

XIV-708 

218.18 

46122 

acid (2) 

aniline-2-sulfonic 

(4;1,2) 

N 02 C 6 H 3 (NH 2 )S 03 H 

XIV-686 

218.18 

4623 

acid (4) 
anisole (o) 


CH30C6H4-N02 

VI-217 

153.13 

4624 

anisole (m) 


CH30C6H4-N02 

VI-224 

153.13 

4625 

anisole (p) 


CH 30 C 6 H 4 N 02 

VI-230 

153.13 

4626 

anthracene (9) 

nitrosoanthron 

Ct4H9N02 

V-666 

223.22 

4627 

anthraquinone (1) 


C6H4(C0)2C6H3N02 

VII-791 

253 20 

4628 

anthraquinone (2) 


02Ci4HrN02 

VII-792 

253.20 

4629 

anthraquinone-2- 

(1-NOz) 

02Ci4H6(N02)C0CI 


315.66 

4630 

carbonyl chloride 
anthraqui none-5- 

(l-NOz) 

02Ci4H6(N02)S03H 

XI-^ 

333.26 

4631 

aulfonic acid (1) 
anthraquinone-8- 

(1-NOj) 

02 C, 4 H«(N 02 )S 03 H 

XI-337 

333.26 

4632 

aulfonic acid (1) 
barbituric acid (5) 

dilituric acid 

N02*C4H303N2*3H20 

XXIV-474 

227.14 

4633 

be nzal aceto- 

(1.3) 

N02C6H4CH:CH- 

VII-482 

253.25 

4634 

phenone 

benzal bromide (p) 


COCeHs 

N02.C6H4CH:Br2 

V-336 

294.95 

4635 

benzal chloride (m) 


NO 2 .C 6 H 4 CH Cl2 

V-332 

206.03 

4636 

benzal chloride (p) 


N02C6H4CH:Cl2 

V-332 

206.03 


Nttro-aoetyl ami no-toluene 4597 Nitro-amylene glycol 4789 

Nitro-acetyinaphthylamine 4f 

Nitro>*tllyt 4829 

Nitro-aminephenetole 4795 

NItro-amIfiotoJuene 4849<^ 











ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

4601 

red nd./al. 

1.207^56° 

118 


s. h. bz. 

s.; 8. ac. 

V. 8l. 8. Ig. 

460? 


1.21115*® 

1 39-40 





4603 

red/aq. al. 


123 


si. s. 

8. 

8. 

4604 

yel. mn. 

1.55815® 

204 


i. 

V. 8. 

V. 8. 

4605 

yel. red nd. 


269.5 


V. si. s. h. 

8. xylene 


4606 

It. yel. nd. 



270-80 d. 


8. h. 

8. 

8. 

4607 

yel. If./aq. 


183-4 d. 


8. h. 

V. 8. 

V. 8. 

4608 

yel. pr./aq. 



208 


si. 8. 

8. h. 

8l. 8.; V. 8. 








h. ac. 

4609 

red nd./ 


240 


8. h. 

V. 8. 

'V. 8. ac. 


aq. 







4610 

cr. 


136 





4611 

or. pr. 


142-3 


si. s. c. 

V. 8. 

V. 8. 

4612 

brn,nd./aq. 


201-2 



8. h. 


4613 

red nd./ 


110-1 


V. si. s. c. 

8. ; V. 8. 

V. 8. ; V. 8. 


aq. ai. 





chi. 

bz. 

4614 

yel. cr. 


165 


V. si. s. 

V. 8. 

V. 8. 





bz., chi. 



4615 

red nd./al. 


128-31 





4616 

red pr./et. 


154 


8. 

8. 

8. 


al. 







4618 

yel. rhb. 

1.44215® 

71.5 

284.1 

8. h. 

V. 8. 

V. 8. 

4619 

yel. rhb. 

1.43 

114 

306 4 

0.1120® 

7.120® 

7 . 920 ® 

4620 

yel. mn. 

1 . 4371 *® 

147.5 

331 7 

0.0B’» 5®; 

5.8»® 

6.1*0° 






2.2 h. 



4621 

yel. nd. 




V. s. ; 8. aq. 

sl. 8. 

8. cone. 






H2SO4 


HCI 

4622 

yel. cr. 







4623 

col. cr. 

1.254^** 

9.5-10.5 

272-3 

0 . 1750 ® 

CO 

00 

4624 

nd./al. 

1 . 37315® 

38 

258 

i. 

8. 


4625 

pr./al. 

1.2332®° 

54 

274 

0.0650® 

V. 8. 

V. 8. 

4626 

yel. nd./al. 


146 

>360 

i. aq. alk. 

sl. 8. 

V. 8. bz. 

4627 

nd./ac. 


230 


i. 

si. 8. 

V. si. 8. 

4628 

yel. nd./al. 


184.5-5.0 

270-12““ 

S. H2SO4 

V. sl. 8. C. 

8l. 8.; V. 8. 








chi. 

4629 

tan flakes 


230 d. 


i. 

i. 

i. 

4630 

yel. cr./aq. , 





i. 


4631 

yel. cr./aq. 




Sl. 8. 

1. 

'• 

4632 

pr./aq. 


181-3 


0 

1 

0 

8. ; 8. alk. 

1 



(anh.) 





4633 

yel. nd./ 


144-5 


L Ig. ; V. 

8. ; 8. chi. 

i. ; 8. ac. 


al. or bz. 




8. bz. 



4634 

nd./al. 


82.0-2.5 


i. 

s. 

8. 

4635 

nin. 


65 


i. 

V. 8. h. 

V. 8. 

4636 

pr./al. 


46 


i. 

V. s. 

1 V. 8. 
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PHYSICAL CONSTANTS OF 


No. 


Name 


Synonym 


Formula 


Beil. 

Ref. 


formula 

Weight 


nula I 
ight I 


4637 

NItro benzatdehyde 


N0rC6H4CH:0 

VlI-243 

151.12 


(o) 





4638 

benzaldehyde 


NOrC6H4CH:N* 

XV-136 

241.24 


phenylhydra- 


NHCfiHs 




zone (o) 






benzaldehyde (m) 


NOrCeHvCHiO 

VII-250 

151.12 


benzaldehyde (p) 


N0rC6H4CH:0 

Vn-256 

161.12 


benzalfurfural* 


N02'C6H4-CH;CH- 


269.25 


acetone (m) 


C 0 CH:CHC 4 H 30 


4642 

benzamide (o) 


NO 2 C 6 H 4 CONH 2 

IX-373 

166.13 

4643 

benzamide (m) 


N02-CtH4C0NHz 

IX-381 

166.13 

4644 

benzamide (p) 


NOrC6H4CONH2 

IX-394 

166.13 

4645 

benzanilide (m) 


NO 2 C 6 H 4 CONHC 6 H 5 

XII-267 

242.23 

4646 

benzene 

oil of mirbane 

C 6 H 5 NO 2 

V-233 

123.11 

4647 

benzeneazo- 

p-nitrobenzeneazo- 

NOrC6H4N:N- 


513.37 


chromotropic 

1,8-diOH-naph- 

C,oH3(OH)2(S03Na)2 




Na salt 

thalene-3,6-di- 






sulfonic Na 




4648 

benzeneazo-^- 


N02C6H4N:N- 

X VI-1 51 

293.27 


naphthol (p) 


CtoHsCOH) 



4649 

benzeneazo- 

(4';4,6,2) 

N02-C«H4-N;N- 


273.24 


orcinol (p) 


CsH2(OH)2CH3 



4650 

benzeneazo- 

(3';2,4) 

NOrC6H4N:N- 


259.22 


resorcinol (m) 


C6H3(0H)2 



4651 

benzeneazo- 

(4';2,4) 

N02C6H4N:N- 

X VI-1 81 

269.22 


resorcinol (p) 


C6H3(0H)2 



4652 

benzeneazo- 

(4';4,3) 

NOaC4H4N:N- 

XVI-247 

287.23 


salicylicacid (p) 


C6H3(0H)C02H 



4653 

benzeneazo- 

alizarin yellow R 

CisHsOsNjNa 


309.22 


salicylic Na (p) 





4654 

benzene sulfonic 


NO 2 C 6 H 4 SO 3 H 

XI-67 

203.17 


acid (o) 





4655 

benzene sulfonic 


NO 2 C 6 H 4 SO 3 H 

XI-68 

203.17 


acid (m) 





4656 

benzene sulfonic 

(m) 

N 02 C 6 H 4 S 03 Na 

XI-68 

225.16 


Na 





4657 

1 benzene sulfonip 



N02C«H4S02CI 

XI-69 

221 . 62 


chloride (m) 





4658 

benzhydrazide (o) 


NO 2 C 6 H 4 CONHNH 2 

IX-375 

181.15 

4659 

benzhydrazide (m) 


N02C6H4CONHNH2 

IX-388 

181.15 

4660 

benzhydrazide (p) 


N02C6H4C0NHNH2 

IX-399 

181.15 

4661 

benzidine (2) 


N02(NH2)C6H3‘ 

XIII-235 

229.23 




C 6 H 4 NH 2 



4662 

benzimidazole (6) 


HNCH:NC6H3-N02 

i 1 

XXIII-135 

163.13 

4663 

benzoic acid (o) 


1 1 

N0rC6H4C02H 

IX-370 

167.12 

4664 

benzoic acid (m) 


N02-C6H4-C02H 

IX-376 

167.12 

4665 

benzoic Na (m) 


07H404NNa*3H20 

IX-377 

243.16 

4666 

benzoic acid (p) 


NOrC6H4C02H 

IX-389 

167.12 

4667 

benzonitrile (o) 


N02-C6H4CN 

IX-374 

148.12 

4668 

benzonitrile (m) 


NO 2 C 6 H 4 CN 

IX-385 

148.12 



ORGANIC COMPOUNDS 


627 


No. 

Crystalline 
Form and 

Specific 

Melting 

Boiling 

Solubility in 100 Parts 


Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

4637 

yel. nd./ 


42-3.6 

15323mm 


V. 8. 

V. 8.; 


aq. 


(37.9) 




8. bz. 

4638 

red nd. 


154-5 


V. 8 . act. ; 

8l. 8. 

8l. 8. 






i. Ig. 



4639 

nd./aq. 


58 

1 $423oiun 

0.1625® 

V. 8. h. 

8.; 8. chi. 

4640 

pr./aq. 


106.5 


V. 8l. 8. 

V. 8. 

8l. 8. 

4641 

yel. pd. 


120-4 


1 . 

sl. 8. h. 

i. 

4642 

nd./aq. al. 

1.462^® 

176.6 

317 

8. h. 

8. h. 

8. 

4643 

yel. mn./ 


142-3 

310-5 

V. si. 8. 




aq. 







4644 

nd./aq. 


200-1.4 


si. 8. 

8. 

8. 

4645 

If./al. 


153-4 

subl. 

si. 8. 

8. 

8. ; 8. bz. 

4646' 

It. yel. Iq. 

1.203-®:^'* 

5.7 

210.9 

0.1920® 

V. 8. 

0 ^ ; bz. 

4647 

red brn. 




8. 

i. 



pd. 








4648 

red gn. nd. 


234-5 

d. 255-60 

8. am. at.; 

V. 8l. 8.; Sh 

V. 8l. 8.; V. 






V. sl. s. 

xylene 

sl. 8. bz. 






chi. 



4649 

dark red 


21 0-2 d. 


i. 

8. 

8l. 8. 


pd. 







4650 

brn. pd. 


174-5d. 



8. 

8l. 8. 

4651 

red pd./ 


199-200 


8. alk.; V. 

V. 8l. 8. h. 

V. sl. 8. 


Me al. 




sl. s. ac. 


toluene 

4652 

or. brn. 


254-7 d. 


8. ac. 


8i. 8. h. 


nd./aq. ao 






toluene 

4653 

brn. yel. 




8. 




pd. 







4654 

hyg. If. 


70 



8.; 8. alk. 


4655 

hyg. If. 





8. h. 


4656 

pl./aq. 




V. 8. 



4657 

mn. pr./ 


63-4 


i.; d. h. 

8. h. 



et.; nd./lg. 







4658 

yel. brn./ 


120-1 



8.; i. chi. 

i.; i. bz. 


aq. 







4659 

nd./aq. 


152 


sl. 8. 

sl. 8. 

I.; i. bz. 

4660 

yel. nd./aq. 


210 


V. sl. 8. 

V. sl. 8. 

1.; I. bz. 

4661 

red nd./aq. 


143(117) 


sl. 8. h. 



4662 

nd./aq. 


204 


8l. s.;s. 

8.; 8. a.; si. 

8l. 8.;8l. 8. 






alk. carb.l 

8. chi. 

bz. 

4663 

tri./aq. 

1.575 

147.5 


0.6520® 

28* 90% 

22**® 

4664 

mn. 

1.494 

141-2 


0.24^6*® 

3111 70 

26*0.20 

4665 

mn. 




8. h. 



4666 

pa. yel. mn. 

1.550a^* 

240-2 

subl. 

0.02<*® 

0.910®, 90% 

2.2*2-s® 

4667 

nd./aq. 


109-10 


8. h. 

8. 

8. ac. 

4668 

nd./aq. 


117-8 

subl. 

8. h. 

8. 

V. 8. 


I 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4669 

NItro benzonitrile (p) 


NOrC6H4CN 

IX-397 

148.12 

4670 

benzophenone (o) 


NO 2 C 6 H 4 COC 6 H 5 

VII-425 

227.21 

4671 

benzophenone (m) 


N 02* Ce H 4 * CO'Ce Hs 

VII-425 

227.21 

4672 

benzophenone (p) 


NO 2 C 6 H 4 COC 6 HS 

VII-426 

227.21 

4673 

benzoyl chloride (o) 


NO 2 C 6 H 4 COCI 

IX-373 

185.57 

4674 

benzoylchloride(m) 


NO 2 C 6 H 4 COCI 

IX-381 

185.57 

4675 

benzoyl chloride (p) 


NO 2 C 6 H 4 COCI 

IX-394 

185.57 

4676 

benzoyl formic 


N02C6H4'C0-C02H. 

X-664 

195.13 


acid (o) 


aq. 



4677 

benzyl acetate (p) 


NOrCeH^CHz- 

VI-451 

195.17 




O 2 CCH 3 



4678 

benzyl alcohol (o) 


NO 2 C 6 H 4 CH 2 OH 

VI-447 

153.13 

4679 

benzyl alcohol (m) 


NO 2 C 6 H 4 CH 2 OH 

VI-449 

153.13 

4680 

benzyl alcohol (p) 


NO 2 C 6 H 4 CH 2 OH 

VI-450 

153.13 

4681 

benzyl bromide (p) 

Br-p-nitr otol uene 

N02C6H4CH2Br 

V-334 

216.04 

4682 

benzyl chloride (o) 

6)-CI-o-nitrotoluene 

NOrC6H4CH2CI 

V-327 

171.58 

4683 

benzyl chloride (m) 


NO 2 C 6 H 4 CH 2 CI 

V-329 

171.58 

4684 

benzyl chloride (p) 


NO 2 C 6 H 4 CH 2 CI 

V-329 

171.58 

4685 

benzyl cyanide (o) 

nitro-«x-toluic nitrile 

NOrC6H4CH2-CN 

IX-455 

162.14 

4666 

benzyl cyanide (m)| 


NO 2 C 6 H 4 CH 2 CN 

IX-455 

162.14 

4687 

benzyl cyanide (p) 


NO 2 C 6 H 4 CH 2 CN 

IX-456 

162.14 

4688 

bromoform 

bromopicrin 

NOrCBra 

1-77 

297.77 

4689 

butandiol 

2-nitr 0 - 2 - methyl-1 , 

CH 3 CNO 2 : 

1-480 

135.12 



3-propandiol 

(CH20H)2 



4690 

butane (1) 

1-nitrobutane 

C2H5CH2CHrN02 

1-123 

103.12 

4691 

butane (2) 

2-nitrobutane 

C 2 H 5 CHNO 2 CH 3 

1-123 

103.12 

4692 

butane (a)(i«o) 

1-nitr 0 - 2 - Mo- 

(CH3)2CHCHrN02 

1-129 

103.12 



propane 




4693 

butane (tert) 

2-nitro-2-Me- 

(CH3)3C-N02 

1-129 

103.12 



propane 




4694 

1 -butanol (2) 

/3-N02-butyl alcohol 

C 2 H 5 CHNO 2 CH 2 OH 

1-370 

119.12 

4695 

butanol 

2 NO 2 - 2 - Mo- 

(CH3)2CN02CH20H 

1-378 

119.12 



propanol 




4696 

camphor (ec)(3} 


CaHM-COCHNOz 

1 1 

VII-129 

197.23 

4697 

chloroform 

chloropicrin 

NO 2 CCI 3 

1-76 

164.39 

4698 

chlorophenol 

(1 ;2.4) 

HOCeHaCCD-NOz 

VI-240 

173.56 

4099 

chlorophenol 

(1 ;2,3) 

HOCeHsCCD-NOz 

VI-239 

173.56 

4700 

chlorophenol 

(1 ;3,4) 

HOCaHsCCD-NOz 

VI-240 

173.56 

4701 

chlorophenol 

(1 ;4.2) 

HOCaHsCCDNOz 

VI-238 

173.56 

4702 

chlorophenol 

(1 ;4,3) 

H0'CsH3(CI)-N02 

VI-239 

173.56 

4703 

chlorophenol 

(1 ;6,2) 

HOCaHaCCD-NOz 

VI-238 

173.56 

4704 

chlorophenol 

(1;5,3) 

HOCgHsCCDNOz 

VI.239 

173.56 

4706 

chlorophenol 

(1 ;6,2) 

HO-CsHsCCD-NOz 

VI-239 

173.56 

4706 

chlorophenol 

(1 ;6,3) 

H0C6H3(CI)N02 

VI-240 

173.56 

4707 

cinnamic acid (o) 


N02C6H4CH:CH- 

IX-604 

193.15 




CO 2 H 



4708 

cinnamic acid (m) 


N02.C6H4CH:CH- 

IX-605 

193.15 




CO 2 H 



4709 

cinnamic acid (p) 


N02CeH4CH:CH* 

IX-606 

193.15 




CO 2 H 



4710 

p-cresol (2) 

3- N 02-4-0 H-toluene| 

N02‘C6H3(CH3)0H 

VI-412 

153.13 


Nitro-benzovt hydrazine 4658-60 
Nitro-benzytidene bromide 4634 
*Nitro-benzylidene chloride 4635-6 
4M}tro-bromobenzene 960-2 


Nitro-bromobenzoic acid 964 
Nitro-buty) alcohol 4694-5 
Nftro-carb(in)ol 4765 



ORGANIC COMPOUNDS 


629 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

4669 

yel. If./al. 


147-9 

4670 

mn./al. 


105 

4671 

nd./al. 


94-5 

4672 

If./abs. al. 


138 

4673 

col. cr. 


75(20) 

4674 

cr. 


34-5 

4675 

nd./lg. 


72 

4676 

pr./aq. 


46-7; 122 




d. (anh.; 

4677 

yel. nd./al. 


78 

4678 

nd./aq. 


74 

4679 

cr. 


27 

4680 

nd./aq. 


93 

4681 

nd./al. 


99-100 

4682 

cr. 


48-9 

4683 

yel. nd. 


45-7 

4684 

nd./al. 


71 

4685 

nd./aq. 


115-6 

4686 

cr. 


61-2 

4687 

If./al. 


116-7 

4688 

pr. 

2 81112 5*" 

10.3 

4689 

mn.cr. 


147-9 

4690 

tq. 



4691 

Iq. 

0.9880® 


4692 

col. Iq. 

0.9877® 


4693 



24 

4694 

Iq. 

1.13418" 

-47 

4695 

cr./Me al. 


90.5 

4696 

mn./bz. 


102-3 

4697 

Iq. 

1 . 651 ^ 1 - 4 ® 

-64 

4698 

col. nd./aq. 


111 

4699 

cr. /aq. 


120 

4700 

nd./bz. 


133 

4701 

yel. mn. 


87 

4702 

nd./aq. 


126-7 

4703 

yel. pr./aq. 


38.9 




(32.7) 

4704 

cr. 


147 

4705 

yet. nd./aq.< 


70-1 

4706 

nd./aq. 


118-9 

4707 

nd./al. 


243-5 

4708 

col./al. 


203-5 

4709 

It. yel./al. 


286-8 

4710 

yei./aq. al. 

1.240if^® 

32 


* Explosive. 

Nitro-chalcone 4633 
Nitro-^hloroaniiine 1407-11 
Nitro-chlorobenzene 1412-4 


Boilioff Solubility in 100 Parts 


Point ®C. 

Water 

Alcohol 

Ether 



8. h. 




si. s. abs. 


23410 ™™ 


8. h. 



V. si. s. 

s. h. 

si. s. CSz 

20510 ®™™ 

d. 

d. 


275-8 si. d. 

d. 

d. 

V. 8. 

1541 Smm 

d. 

d. 

8. 


» h. 




27081 . d. 
175 - 803 »‘»™ 

si. 8. 



18512mm 

s. h. 

V. S. 

V. S. 



2190 

V. 8. 



26 320 ® 

V. 8. h. 

173 - 83 ®o™™ 

V. s. h. 

30.4500 
8.2*0® , 

V. 8. 


V. si. 8. 

s. 


*1 27« tBinm 


s. 


d. 

8020 ® 

4520® 

4200 

151-2 

1 38-97*7mm 

1 58-975®™™ 



8. 

12674®™™ 

i.alk. 


00 j 00 5z. 

1 0510 ™™ 

2020® 

00 200 

00 20® 

95. 510mm 

35020® 

49020 ® 

12020® 




8.; V. s. bz. 

112.3766min 

0 . 1718 ® 

37 cc.. 

8. 



80 ^ al. 



V. 8. chl. 

V. §. 

V. s. 


V. 3 I. 8. 


V. s. 


si. 8. 


8. ; 8. ac. 


V. Sl. 8. 

V. 8. chi. 


8Ubl. 


0 . 225 ® abs. 




125® abs. 



V. sl. 8. h. 

0.0125® 

V. sl. 8.; 




i. CS 2 

12522001 

V. sl. 8. 

V. 8. 

V. 8. 


Nitro-chlorobenzene sulfonic acid 1415 
Nitro-chloroethane 1416-7 
Nitro-chloronaphthalene 1418-9 
Nitro-chloropropane 1420-1 



«30 


PHYSICAL CONSTANTS OF 


No. Name Synonym Formula 

Nltro 


4711 

cumene (oandp) 


N02C6H4CH(CHj)2 

•N«V-307 

165.19 

4712 

cumene, pseudo- 

(5;1.2,4) 

N02C6H2(CH3)3 

V-404 

165.19 

4713 

cumene, pseudo- 

(6;1,2,4) 

NOrCsHzCCH,), 

V-404 

165.19 

4714 

p-cymene (2;1,4) 

2 -nitrocymene 

N02C6H3(CH3)- 

C 3 H 7 

V-424 

179.21 

4715 

decane 

1-nitro-2,7- 
di methyl-octane 

(CH3)2CH(CH2)4- 

CH(CH3)CH2N02 

1-169 

187.28 

4716 

decane 

2-nitro-2,7- 

di methyl-octane 

(CH3)2C(N02)(CH2)4- 

CH(CH3)2 

1-169 

187.28 

4717 

diethylaniline (o) 


N02C6H4N(C2H5)2 

♦XII-341 

194.23 

4718 

diethylaniline (m) 


N02C6H4-N(C2H5)2 

XII-702 

194.23 

4719 

diethylanillnej^) 


N02C6H4N(C2H5)2 

XII-715 

194.23 

4720 

dimethylaniline (o; 


ISI02*C6H4*N(CH3)2 

XII-690 

166.18 

4721 

dimethylaniline 

(m) 

dimethylaniline (p 


N02C6H4N(CH3)2 

XII-701 

166.18 

4722 


NOrC6H4N(CH3)2 

XII-714 

166.18 

4723 

diphenyl ( 2 ) 


C6H5'C6H4'N02 

V-582 

199.20 

4724 

diphenyl (3) 


C 6 H 5 C 6 H 4 N 02 

V-582 

199.20 

4725 

diphenyl (4) 


C 6 H 5 C 6 H 4 N 02 

V-583 

199.20 

4726 

diphenylamine (o) 


C6H5NHC6H4'N02 

XII-690 

214.22 

4727 

diphenylamine (p) 


C6H5-NHC6H4N02 

XII-716 

214.22 

4728 

diphenylamine-2- 
euifonlc acid (4) 


C 6 H 5 NHC 6 H 3 (N 02 )- 

S 03 H 

XIV -686 

294.26 

4729 

diphenyl ether ( 2 ) 


C«H50C6H4N02 

VI-218 

215.20 

4730 

diphenyl ether (3) 


C 6 HSOC 6 H 4 N 02 

VI-224 

215.20 

4731 

diphenyl ether (4) 


C6H5'0C6H4N02 

VI-232 

215.20 

4732 

diphenylene oxide 

2 -N 02 -dibenzfuran 

NOrCizHTrO 

XVII-72 

213.18 

4733 

ethane 


CH 3 CH 2 N 02 

1-99 

75.07 

4734 

ethylacetanilide 

(p) 

N02C«H4*N(C2H5)- 

COCH 3 

1 

XII-720 

208.21 

4736 

ethyl alcohol 

2 -nitro-ethanol -1 

H0CHrCH2N02 

1-339 

91.07 

4736 

ethylbenzene (o) 


NO 2 C 6 H 4 C 2 H 5 

V-358 

151.16 

4737 

ethylbenzene (p) 


NO 2 C 6 H 4 C 2 H 5 

V-358 

151.16 

4738 

fluorene ( 2 ) 


N02Ci2H7:CH2 

V-628 

211.21 

4739 

formaldehyde- 

phenylhydrazonej 

benzene-azo-nitro- 

methane 

CsHsNHNrCH-NO* 

XV-235 

165.15 

4740 

furan ( 2 ) 


NO 2 C 4 H 3 O 

XVII-28 

113.07 

4741 

furoic acid (5) 

nitro-pyromucic acid! 

N02C4H20C02H 

XVin-287 

157.08 

4742 

Quaiaool (4) 

(4;2,1) ' 

N02C6H3(0CH^)0H 

VI-788 

169.13 

4743 

guanidine 


NOrNH-C(NH)NH 2 

in -126 

104.07 

4744 

heptane ( 1 ) 


CcHiiCHa-NOa 

1-155 

145.20 

4745 

heptane ( 2 ) 


C5Hi:-CHN02CK3 

1-156 

145.20 

4746 

heptane 

2-N02-2,4-di- 

methylpentanp 

<Cri3)2CN02CHr 

CH(CH3)2 

1-158 

145.20 

4747 

heptane 

3-N02-2,2-di- 

methyipentane 

(CH3)3C-CH(N02)- 

C 2 H 5 

1-167 

145.20 

4748 

heptane 

S-NOj-S-Et-puntaneJ (C 2 Hs))C*N 02 

1-167 

145.20 

4749 

hexane ( 1 ) 


CH3(CH2)4CH2N02 

1-147 

131.17 


Nitro-dibeiuforan 4732 Nitro-dichlorophenol 2029-30 

Nltro-dlchloroantline 2021 Nitro*di methyl benzene 4805-70 

Nitro-dlohlorobenzene 2022-6 



ORGANIC COMPOUNDS 


631 



Nitro-erythrite 2895 
Nitro-fluorobenzene 3274 


NItro-form 6300 
Nitro-glycerin(e) 3428 












632 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4750 

Nitro hexane 

3-N02-2,2-di- 

(CH3)3CCH(N02)- 

1-151 

131.17 



methylbutane 

CH 3 



4761 

hexane 

2 -NO 2 - 2 -M 0 - 

(CH3)2C(N02)-C3H7 

1-149 

131.17 



pentane 




4762 

hippuric acid (m) 


N02C6H4C0NH- 

IX-383 

224.17 




CH 2 CO 2 H 



4753 

o-hydroxybenzoic 

3-nitrosalicyiic acid 

NOz-CsHsCOH)- 

X-114 

201.13 


acid (3;2,1) 


CO 2 HH 2 O 



4764 

o-hydroxybenzoic 

4-nitrosaiicylic acid 

N02C6H3(0H)C02H 

X-116 

183.12 


acid (4;2,1) 





4765 

4756 

o-hydroxybenzoic 
acid (5;2,1) 
o-hydroxybenzoic 
acid (6;2,1) 

5- nitrosalicylic acid 

6- nitrosalicylic acid 

N02C6H3(0H)C02H 

N02C6H3(0H)C02H 

X-116 

183.12 

183.12 


4757 

m-hydroxybenzoic 


N02C6H3(0H)C02H' 

X-146 

201.13 


acid (2;3,1) 


H 20 



4768 

m-hydroxybenzoic 


N02C6H3(0H)C02H 

X-146 

183.12 


acid (4;3,1) 





4769 

m-hydroxybenzoic 


N02C6H3(0H)C02H- 

X-147 

201.13 


acid (6;3,1) 


H 20 



4760 

p-hydroxybenzoic 


N02C6H3(0H)C02H 

X-181 

183.12 


acid (3;4,1) 





4761 

isatin (5) 


NOzCsHa-NHCOCO 

1 1 

XXI-456 

192.13 

4762 

malonic dialdehyde 

2-nitro-propandial 

N02CH(CH0)2 

1-766 

117.06 

4763 

malonic ester 


N02CH(C02C2H02 

11-596 

205.17 

4764 

mesitylene 


(CH3)3C6H2N02 

V-410 

165.19 


(1,3,5;2) 





4765 

methane 


CHjNOz 

1-74 

61.04 

4766 

iV-methylacetan- 


N02C€H4N(CH3)- 

XII-719 

194.19 


ilide (p) 


COCH 3 



4767 

/V-methylaniiine 


N 02 C 6 H 4 NHCH 3 

XII-689 

152.15 


(o) 





4768 

JV-methylaniline 


N02-C6H4NHCH3 

XII-700 

152.15 


(m) 





4769 

iV-methylaniline 


NO 2 C 6 H 4 NHCH 3 

XII-714 

152.15 


(p) 





4770 

2-methylanthra- 


N02(CH3)C|4H602 

VII-81 1 

267.23 


quinone (1) 





4771 

4'-methyldiphonyl- 


no2C6H4NHc;7H7 

XII-906 

228.24 


amine (4) 





4772 

naphthalene (a) 


N 02’Cio H 7 

V-553 

173.16 

4773 

naphthalene 09) 


NO 2 C 10 H 7 

V-555 

173.16 

4774 

naphthoic acid (8,1) 


NOrCioHs-COzH 

IX-653 

217.17 

4775 

o-naphthol (2,1 ) 


NOrCioHe-OH 

VI-615 

189.16 

4776 

«-naphthol (4,1) 


NOzCjoHfiOH 

VI-615 

189.16 

4777 

^-naphthol (1,2) 


NOzCioHs'OH 

VI-653 

189.16 

4778 

/9-naphthoi (5,2) 


NOzCioHs'OH 

VI-654 

189.16 

\779 

^-naphthol (8,2) 


NOz-CioHs-OH 

VI-655 

189.16 

\780 

a-napiithylamine 

(2,1) 

NOz-CioHe-NHz 

XII-1258 

188.18 

4781 

^-naphthylamine 

(1.2) 

NOzCioHe-NHz 

XII-1313 

188.18 

4782 

j9-naphthylamine 

(5,2) 

NOz-CioHe-NHz 

XII-1314 

188.18 

4783 

/9-naphthylamine 

(8.2) 

NOz-CioHe-NHz 

Xn-1316 

188.18 


Nftro-hydroxytoluene 4710 
Nttro-iodobenzene 3893-5 
Nitro-malonyl uroa 4632 


Nitro-mannite 4011 
Nitro-mersol 4067 
Nitro-methylquinoline 4830 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

SpeciBc 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts | 



Ether 

4750 

col. pr. 


40 

167.5- 

V. 8. pet. 

V. 8. 

V. 8. 





g746mm 




4751 

Iq. 

0.949^® 


172-6756o»“ 

t. alk. 








4752 

nd./aq. 


165-7 


0.425® 

8. 

8. 

4753 

rhb./aq. 


123-5; 148 


0. 1315 50 

V. s. ; 8. 

V. 8. ; s. 




-9(anh.) 



bz. 

chi. 

4754 

col. nd./aq. 


226-35 


s. h.;s. 

8.; i. Ig* 

sl. 8. bz. 






chi. 



4755 

nd./aq. 

1.650«>® 

229-32 


0.18220 

V. s. ; 8. 

V. 8. 







act. 


4756 



130 


8. act. 

sl. 8. 

V. 8. 

47S7 



178 


V. si. 8. 

8. 

8. 

4758 



230 


V. si. 8. 



4759 

yel. nd./aq. 


169 


V. 8. 

V. 8. 

V. 8. 

4760 

nd,/aq- 


185-6 


V. 8. h. 

V. 8. 

8. 

4761 

nd./al. 


248-50 


Sl. 8. 

8. 

8. alk. 

4762 



50-1 


d.; v.s.chl. 

V. a. 

V. 8. 

4763 


1 . 1 99 ^ 4 ® 


1 

j. 



4764 

rhb./al. 

44 

255 


V. 8. h. 


4765 

oil 

1.131^° 

-28.6 

101.3 

9.5200 

8.; s. alk. 

s. 

4766 

If. /aq. 


152-3 



8. 

8. 

i 

4767 ! 

1 

red nd./ 


36-7 


V. sl. 8. C. 

8. 

8. 

pet. 







4768 

red yel./al. 


67-8 


s. h. 

8. 

8. 

4769 

br. yel./al. 


151-2 


s. bz. 

8. 

V. 8i. 8. Ig. 

4770 

pa. yel. I 


269-70 

subl.; d. 

sl. s. bz.; 

V. sl. 8.; si. 

V. Si. s. 

i 

nd./ac. 



330-2 

8. 

s. chi. 







CgHsNOz 



4771 1 

yel. nd./al. 


138-9 


< 

P 

V. s. h. 

V. 8l. S. 


or bz. 




v.sl.s.bz. 



4772 

yel. nd./al. 

1.22361 50 

59-60 

304 

i.;s. CSz 

8.; 8. chi. 

8. 

4773 

col./ai. 


79 

165l5inm 

i. 

V. s. 

V. 8. 

4774 

Df /aL 


215 


0.04 

4.7 

8l. S. 

4775 

yel. nd./al. 


128 


V. st. s. 

s. 


4776 

col. cr. 


164 


8. h. 

V. 8. 

V. 8. ac. 

4777 

yel. nd./al. 


103 


i.; s. alk. 

8. ; s. ac. 

V. 8. 

4778 

It. yel./aq. 


147 


V. s. h. 

V. 8. 

V. 8. 

4779 

yel. nd./aq. 


144-5 


s. bz. 

s. ; 8. chi. 


4780 

red yel. mn. 


144 



8. 


4781 

red yel./al. 


126-7 


s. h. 

8. 


4782 

red nd./al. 


143.5 


8. bz. 

8. 


4783 

red nd. 

i 

1 


104-5 


i. Ig. 

8 . 

■I 
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PHYSICAL CONSTANTS OP 


No. 

Name 

— 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4784 

Nitro nonane (1 ) 


CH3(CH2)7CH2N02 

1-166 

173.25 

4785 

nonane 

2-N02-2,6-di- 
methy I heptane 

(CH3)2C(N02)- 

(CH2)3CH(CH3)2 

1-167 

173.25 

4786 

octane (1) 


CH3(CH2)6CH2N02 

1-161 

159.22 

4787 

octane 

1.N02-2,5-dl- 
methyl hexane 

(CH3)2CH(CH2)2- 

CH(CH3)CH2N02 

1-163 

159.22 

4788 

octane 

2-N02-2,5-di- 

methylhexane 

(CHjhCCNOi)- 

(CHi)2CH(CH3)2 

1-163 

159.22 

4789 

pentandiol 

2-N02-2-Et-1,3- 

propandiol 

CzHsCCNOz)- 

(CH20H)2 

1-483 

149.16 

4790 

pentane (1 ) 


CH3(CH2)3CH2N02 

1-133 

117.15 

4791 

pentane (3) 


(C2H5)2CHN02 

1-133 

117.15 

4792 

pentane 

2-N O 2 - 2 - Me-butane 

(CH3)2C(N02)C2H5 

1-140 

117.15 

4793 

pentane 

4> N 02-2- Me-butane 

(CH3)2CH(CH2)2N02 

1-140 

117.15 

4794 

phenanthraquinone 

(2) 

N02C6H3(C0)2C6H4 

VII-806 

253.20 

4796 

j»-phenetidine (3) 

3 -NO 2 - 4 -NH 2 - 

phenetole 

C6H3(NH2)0C2H5- 

N 02 

XIII-621 

182.18 

4796 

phenetole (o) 


C 2 H 50 C 6 H 4 N 02 

VI-218 

167.16 

4797 

phenetole (m) 


C 2 H 50 C 6 H 4 N 02 

VI-224 

167.16 

4798 

phenetole (p) 


C 2 H 50 C 6 H 4 N 02 

VI-231 

167.16 

4799 

phenol (o) 


HOC 6 H 4 N 02 

VI-213 

139.11 

m 

phenol Na (o) 

Na nitrophenoxide 

Na0-C6H4N02 

VI-217 

161.10 

4801 

phenol K (o) 

K nitrophenoxide 

K0C6H4N0r4H20 

VI-217 

186.21 

4802 

phenol (m) 


HOC 6 H 4 N 02 

VI-222 

139.11 

4803 

phenol (p) 


HOC 6 H 4 N 02 

VI-226 

139.11 

4804 

phenol Na (p) 


NaC 6 H 403 N- 2 H 20 

VI-230 

197.13 

4805 

phenol Na (p) 


NaC«H403N-4H20 

VI-230 

233.16 

4806 

o-phenol sulfonic 
acid 

(1 :4,2) 

H 0 C 6 H 3 (N 02 )S 03 H* 

3H20 

XI-237 

273.22 

4807 

* p-phenoi sulfonic 
acid 

(i;2,4) 

H 0 C 6 H 3 (N 02 )S 03 H* 

3H20 

XI-246 

273.22 

4808 

phenylacetate (o) 


N0rC6H4'02CCH3 

VI-219 

181.14 

4809 

phenyiacetic acid 
(p) 

p-N 02>a-toiuic acid 

NO 2 C 6 H 4 CH 2 CO 2 H 

IX-455 

181.14 

4810 

phenyiarsonic acid 

(m) 

NOrC6H4*AsO(OH)2 

XVI-869 

247.03 

4811 

phenyl lso«cyanate 

(P) 

N02C«H4N:C0 

XII-725 

164.12 

4812 

phenylglycine (p) 


N02C6H4NHCHr 

CO 2 H 

XII-725 

196.16 

4813 

phenyl hydrazine 

(m) 


NO 2 C 6 H 4 NHNH 2 

XV-460 

153.14 

4814 

phenyl hydrazine 
(m) 

HCI salt 

N02C6H4-N2H3HCI 

XV-460 

189.61 

4815 

phenylhydrazine 

(p) 


N02C6H4-NH-NH2 

XV-468 

153.14 

4816 

phenylhydrazine 

(P) 

HCI salt 

N02C«H4N2H3HCI 

XV-468 

189.61 

4817 

phenylpropiolic 

acid 

( 0 ) 

no2C6H4c;cco2H 

lX-636 

191.14 

4818 

phenylpropiolic 

acid 

(p) 

N02C6H4CiCC02H 

IX-637 

191.14 

4819 

o-phthaiic acid (3) 


N02CsH3(C02H)2 

IX-823 

211.13 

48580 

o-phthaiio acid (4) 


N02C6H3(C02H)2 

IX-828 

211.13 


NKro-orthanllic acid 4622 


Nitro-phenylacetonitrile 4685>7 












* Sealed tube. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4821 

Nftro m-phthalic 
acid (5) 


N02C6H3(C02H)2 

IX-840 

211.13 

4822 

p-phthalic acid (2) 


N02C6H3(C02H)2 

IX-851 

211.13 

4823 

phthalic anhydride 

(3) 

N02C6H3(C0)20 

XVII-486 

193.11 

4824 

phthalide (6) 


N 02 C 6 H 3 CH 20 CO 

1 1 

XVII-313 

179.13 

4825 

phthalimide (3) 


N02-C6H3(C0)2NH 

XXI-505 

192.13 

4826 

phthalimide (4) 


N02C6H3(C0)2NH 

XXI-506 

192.13 

4827 

propane (1) 


CH 3 CH 2 CH 2 N 02 

1-115 

89.09 

4828 

propane (2) 

/3-nitropropane 

(CH3)2CH-N02 

1-116 

89.09 

4829 

propene (3,1) 

nitroaliyi 

CH2:CHCH2N02 

1-203 

87.08 

4830 

quinaldine (6) 

6-N02-2-Me- 

quinoline 

NOz-CsHsNCHj 

XX-394 

188.18 

4831 

quinoline (5)(arui) 


NO 2 C 9 H 6 N 

XX-371 

174.15 

4832 

quinoline (6)(p) 


NOrCgHeN 

XX-372 

174.15 

4833 

quinoline (7)(m) 


NOz-f^^HsN 

XX-372 

174.15 

4834 

quinoline (8)(o) 


NO 2 -C 9 H 6 N 

XX-373 

174.15 

4835 

tao-qu incline 
(5 or 8) 


N02C6H3:C3H3N 

XX-386 

174.15 

4836 

resorcinol (2) 

(2;1,3) 

N02C6H3(0H)2 

VI-823 

155.11 

4837 

salol (a) 

5-nitro8aloi 

N02C6H3(0H)- 

COz-CsHs 

X-118 

259.21 

4838 

styrene (o) 


N02C6H4CH:CH2 

V-478 

149.14 

4839 

styrene (m) 


N02C6H4CH:CH2 

V-478 

149.14 

4840 

Styrene (p) 


N02C6H4CH:CH2 

V-478 

149.14 

4841 

styrene (w)(/5) 


CeHs-CHiCH-NOz 

V-478 

149.14 

4842 

tartaric acid 


(N020CHC02H)2 

III-509 

240.09 

4843 

thiophene (2) 


N 02*04 H 3 S 

XVII-35 

129.13 

4844 

toluenef (o) 


CH 3 C 6 H 4 NO 2 

V-318 

137.13 

4845 

toluene (m) 


CH 3 C 6 H 4 NO 2 

V-321 

137. J3 

4846 

toluene (p) 


CH 3 C 6 H 4 NO 2 

V-323 

137.13 

4847' 

o-toluene sulfonic 
acid 

(1 ;4,2) 

CHaCgHaCNO?)* 

S 03 H- 2 H 20 

XI-90 

253.23 

4848 

p-toiuene sulfonyl 
chloride 

(1;2.4) 

CH3C6H3(N02)* 

SO 2 CI 

XI-1 1 1 

235.64 

4849 

o-toluidine (3;1,2) 


N02.C6H3(CH3)NH2 

XII-843 

152.15 

4850 

o-toluidine (4;1,2) 


N02C6H3(CH3)NH2 

XII-844 

152.15 

4851 

o-toluidine (5;1,2) 


N02C6H3(CH3)NH2 

XII-846 

152.15 

4852 

o-toluidine (6;1,2) 


N02*C6H3(CH3)NH2 

XII-848 

152.15 

4853 

m-toluidine (2;1,3) 


N02*C6H3(CH3)NH2 

XII-876 

152.15 

4854 

m-toluidine (4;1,3) 


N02*C6H3(CH3)NH2 

XII-876 

152.15 

4855 

m-toluidine (5;1,3) 


N02*C6H3(CH3)NH2 

XII-877 

152.15 

4856 

m-toiuidine (6;1,3) 


N02C6H3(CH3)NH2 

XII-877 

152.15 

4857 

p-toluidine (2;1,4) 


N02C6H3(CH3)NH2 

XII-996 

152.15 

4858 

p-toluidine (3;1,4) 


N02*C6H3(CH3)NH2 

XII-1000 

152.15 

4859 

trimethyiol- 

methane 

2-N02-2-mothylol- 

1,3-propandiol 

N02.C(CH20H)3 

1-620 

151 .12 

4860 

tyrosine (3)(l) 

i 

1 


N02*C6H3(0H)CH2* 

CH(NH2)C02H 

XIV-620 

226.19 

4861 

undecane (1) 


CH3(CH2)9CH2N02 

1-170 

201 . 30 

4862 

uracil (5) 


N02C:CH(NHC0)2 

1 1 

XXIV-320 

167.09 


t See also No. 5213. 
Alitro-propandial 4762 


Nitro-iao-propyl-methyl-benzene 471 4 
NItro-pyromucic acid 4741 


Nitro-saiicylic acid 4753«6 
Nitro>sulfanilic acid 4621 
Nitro-toluic acid (a) 4809 
Nitro-toiuic nitrile (a) 4685-7 





ORGANIC COMPOUNDS 


j No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

*4821 

col. cr. 


255 8l. d. 

4822 

nd./h. aq. 


263-70 

4823 

col. nd./ac. 


162-3 

4824 

nd. 


141 

4825 

yel. If./al. 


215-6 

4826 

yel. If. 


199-201 

4827 

Oil 

1.003f^® 

-108 

4828 

Iq. 

1.0240® 

-93 

4829 

col. Iq. 

1.0512*® 


4830 

yel. nd./aq.| 


163-4 

4831 

nd./aq. 


72 

4832 

nd. 


149-50 

4833 

nd./al. 


132-3 

4834 

mn./al. 


88-9 

4835 

nd./aq. 


110 

4836 

or./aq. al. 


83-5 

4837 

nd./al. 


151-2 

4838 

oil 


12-13.5 

4839 

yel. oil 


-5 

4840 

pr./lQ. 


29 

4841 

yel. pr./al. 


58 

4842 

silky nd. 


d. 

4843 

mn./al. 


46 

4844 

yel. Iq. 

1.163^** 

(«)-9.3 
(0) -3.2 

4845 

Iq. 

1.157®/® 

16 1 

4846 

rhb. 

1.12355® 

51.7 

4847 

pl./aq. 


130 (anh.) 

4848 

pl./et. 


33-4 

4849 

or./45% al. 


97 

4850 

yel. mn. 

1 .365*5® 

105-7 

4851 

yel. mn. 

1 .366*5® 

129-30 

4852 

yel. rhb. 

1 .378*5® 

91-2 

4853 

yel. nd. 


53 

4854 

yel. !f./aq. 


1C9-10 

4855 

yel. brn. nd. 


98 

4856 

yel. nd./aq. 


135-8 

4857 

yel. nd./aq. 


81.5 

4858 

red mn. 

1.312*7® 

116-7 

4859 

nd. or pr. 


165-70 d. 

4860 

pa. yel. 


237 


nd./aq. 



4861 

yel. Iq. 

0.900*5® 


4862 

col. nd. 


expl. 


Nitroso-amyl ketone 79 
Nitroao-antnron 4626 
Nitroao'barbituric acid 6446 
Nitroao-benzylaniiine 828 


Boiling 
Point ®C. 

Solubility in 100 

Parts 

Water 

Alcohol 

Ether 


0.15*5®; 

V. 8. 



8159° 




8. h. 

s. h. 



s. act. 

s. h. 

V. sl. 8. bz. 


i. c.; V. s. 

si. 8. c. 

sl. s.; i. 


h.chl. 


alk. carb. 

subl. 

i.; s. ac. 

8. h. 

i.; i. Ig. 

subl. 

V. si. s. h. 

8. ; 8. ac. 

s. act. 

131 .6 

1 .420® 


00 

120.3 

1.720® 


00 20® 

125-30 

i. 

V. si. 8. 

s. 

8. 

i. 

subl. 

V. sl. s. h. 

s. h. 

8. bz. 

subl. 

si. 8. C. 

sl. 8. C. 

sl. 8.; 8. bz. 



V. sl. S. Ok 

s. 


8. h. 


8. ; 8. bz. 

subl. 

s. h. 


8. ; s. bz. 

d. > 180® 

8. H 2 SO 4 

V. s. Ig. 

V. s. abs. 

V. 3. 


V. sl. S. C. 

s. h. 

V. 8. h. 


Ig- 



250-60 d. 

V. sl. s. h. 


V. 8. 


d. 0® 

V. s. c.;d. h. 

V. 8. ; i. bz. 

224-5 

i.alk. 

s. 

8. 

221 7 

0.06559®; 

CO ; CO bz.; 

00 ; sl. 8. 


s. pet. 

s. SOjj 

NH 3 

232 6 

0.05039® 

8 6*5® 

00 

238.5 

0 004*5® 

8.; 8. bz. 

80.8*5® 


47 . 723 ® 

V. 8. 

V.S.; s.chi. 



d. 



sl. s. 

V. sl. s. 

V. sl. s. h. 

8.; 8. chi. 

8. ; 8. bz. 

305 d. 

1.3h. 
sl. 8. C. 


v.8.;v.8.bz. 


8. bz. 


8.; 8. chl. 


8l. s. C. 


V. 8.; 8. bz. 


s. h. 

8. 

8. 


sl. s. h. 

V. 8. h. 



sl. 8. h. 

8. 



22020 ® 

4520 ® 

120® 


V. sl. s. h. 

i.; 8. alk. 

i.; 8 . aq. a. 




V. 8. 


sl. 8. C. 




Nitroso-diethylamine 2191 
Nitroso-dimethylamine 2513 
Nitroso-diphenyiamine 2733 
Nitroso-dipropylamine 2790-1 
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PUY^CAL CONSTANTS 0» 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Fotmula 

height 

4863 

Nitre urea 


NOz-NHCONHz 

ra-125 

105.06 

4864 

urethane 


NO 2 NHCO 2 C 2 H 5 

III-125 

134.09 

4865 

o*xylene (3;1,2) 


N02C6Hs(CH3)2 

V-367 

151.16 

4866 

o-xylene (4;1,2) 


NOrCeHaCCHj), 

V-368 

151.16 

4867 

m-xylene (2;1,3) 


N02C6H3(CH3)2 

V-378 

151.16 

4868 

m*xylene (4;1,3) 


N02C6H3(CH3)2 

V-378 

161.16 

4869 

m-xylene (5;1,3) 


N02C6H3(CH3)2 

V-378 

151.16 

4870 

j»*xylene (2;1,4) 


N02C6H3(CH3)2 

V-387 

151.16 

4871 

m-xylidine (5)« 
aceto* 

(5:1,3, 4) 

NOrC6H2(CH3)r 

NHCOCH 3 

XII-1128 

208.21 

4872 

Nftren 

4,5-dlhydro-1,4- 
diPh-3,5-phonyl- 
i ml no- 1 , 2, 4-tri- 
azole 

C 20 H 16 N 4 

XXVI-349 

312.36 

4873 

Nitroeo-aceto ne 
(iso) 

pyroracemic 

aldoxime 

CHs-COCHrNOH 

1-763 

87.08 

4874 

acetophenone (Iso) 

Ph-giyoxaloxime 

CsHsCOCHiNOH 

VII-671 

149.14 

4875 

aniline (p) 

p-quinone-imide- 
oxime tautomer 

ON C 6 H 4 NH 2 or 
HN:C 6 H 4 :N 0 H 

VII-625 

122.12 

4676 

benzene 


CfiHs-NO 

V-230 

107.11 

4877 

benzoic acid (o) 


ONC 6 H 4 CO 2 H 

IX-368 

151.12 

4878 

benzoic acid (m) 


ONC 6 H 4 CO 2 H 

IX-369 

151.12 

4879 

benzoic acid (p) 


ON.C 6 H 4 CO 2 H 

IX-369 

151.12 

4880 

n-butyric acid (Iso) 

(a) 

C2H5C(:N0H)C02H 

III-629 

117.10 

4881 

m*cresol (4) 

(4;3,1) 

0NC6H3(CH3)0H 

VII-648 

137.13 

4882 

diethylaniiine (p) 


0NC6H4N(C2H5)2 

XII-684 

178.23 

4883 

dimethylaniline (p) 


0NC6H4N(CH3)2 

XII-677 

150.18 

4884 

diphenylamine (p) 

p-NO-Ph aniline 

ONCgHA-NH'CeHs 

XII-207 

198.22 

4885 

ethylaniline (/V) 

Et-Ph-nitrosoamlne 

C6H5*N(N0)C2H5 

XII-580 

150.18 

4886 

7V-ethyl-urethane 

iV-NO-,/V.Et car- 
bamate 

C2H5N(N0)'C02C2H5’ 

IV-129 

146.15 

4887 

methyianitine (N) 


C6H5'N(N0)CH3 

XII-579 

136.15 

4888 

methyl-ethyl 
ketone (Iso) 

diacetyl monoxime 

CH3C0C(:N0H)CH3 

1-772 

101 .10 

4889 

methyl-n-hexyl 

ketone 

(Iso) 

CH3'C0C(:N0H)- 

(CH2)4CH3 

1-795 

157.21 

4890 

methyl-propyl 
ketone (Iso) 


CH3C0C(:N0H)- 

C 2 H 5 

1-776 

115.13 

4891 

7V-methyl-urethane 


CH3l\l(N0)C02C2H5 

IV-85 

132.12 

4892 

a-naphthol (1,4) 

naphthoquinone 
oxime tautomer 

HOCioHe-NOor 

0:]CioH6:NOH 

VII-727 

173.16 

4893 

a-naphthol ( 1 , 2 ) 

2 -nltro 80 -naphthol -1 

HOCioHe-NO 

VII-715 

173.16 

4894 

^-naphthol (2,1 ) 

1 -nitro8o-naphthol-2 

HOCioHc'NO 

VII-712 

173.16 

4895 

^-naphthylamine 

(2,1) 

ONCioHrNHz 

VII-717 

172.18 

4896 

nitrobenzene (a) 


ONC 6 H 4 NO 2 

V-256 

152.11 

489^ 

phenylhydrazine 

(«) 

piperidine (TV) 


C6H5N(N0)NH2 

XV-416 

137.14 

4898 


C 5 H 10 NNO 

XX-83 

114.15 

4899 

propiophenone (a) 

(iso) ; methyl- 
benzoyl ketoxime 

(6) 

2-0 H-p-benzoquI- 
none-1-oxime 
tautomer 

C6H5C0-C(;N0H)- 

CH 3 

VII-677 

163.17 

4900 

resorcinol (4) 

0NC6H3(0H)2 or 
0:C#H3(:N0H)0H 

VIlI-235 

139.11 


Nttroso-rmphthyUhydroxytamirw 4581 
MHiidao-Qxrndor 3923 
NKir«9«>*ph9nQl 5546 
Httmao-phanyfanitina 4884 
^roto-phen^^nydroxylamfne 1574 


Nitrous ether 3097 
Noetal 6390 
Nonadacanone 4261 
Nonanal 5043 
Nonanamfde 8049 


Nonandiolc acid 596 
Nonanoio acid 5042 
Nonanoi 4918*25 
Nonanene 1900. 4265 
Nonanoyl chloride 5046 












ORGAl^lc: 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltioff 
Point ®C. 

4863 

wh. pd./aq. 


158-9 d. 

4864 

If./lg. 


64 

4865 

yel. oil 

1.14715® 

15 

4866 

yel. pr./al. 

i.iasH* 

29-30 

4867 

Iq. 

1. 112150 

13-5 

4868 

yal. Iq. 

1.135150 

2 

4869 

col. nd./al. 


74-5 

4870 

yel. Iq. 

1.132150 


4871 

yel. nd./aq. 


172-3 

4872 

yel. If./al. 


189-90 d. 


4873 

If./et. 

1.074«7.so 

69 

4874 

mn./aq. al. 


126-8 

4875 

b. nd./bz. 


173-4 

4876 

col. rhb.* 


67.5-8.0 

4877 

cr./al. 


210 d. 

4878 

col. cr. 


d. 230 

4879 

yel. pd. 


d. 250 

4880 

nd./aq. 


169-70 

4881 

nd./aq. 


158-60 

4882 

gn. mn. 

1.2415® 

84 

4883 

gn. tri. 


86-7 

4884 

gn. pl./bz. 


144.6 

4885 

yel. oil 

1.087^® 


4886 

red oil 

1.071^® 


4887 

yel. oil 

1.1243^.’* 

14-5 

4888 

pr./chl. 


76 

4889 

cr./lg. 


58-9 

4890 

If./lg. 


58-9 

4891 

yel. red iq. 

1.122^® 

<-20 

4892 

nd./aq. al. 


193-4 

4893 

yel. nd./aq. 


162-4d. 

4894 

brn. pr./al 


109.5 

4895 

gn./aq. al. 


150-2 

4896 

yel. cr./act. 


126’*'* 

4897 

It. yel. If. 


51 

4898 

It. yel. oil 

1.083H^® 


4899 

nd./aq. 


113-4 


4900 yel. nd. + 

-HzO, 105; 

1HiO/ 

d. 148 


aq. 


Boiling 
Point ®C. 

Solubility in 100 Parts 
Water Alcohol Ether 


8. h. 

8.; si. 8. bz 

V. si. 8* 



V. 8. 

V. 8. 

240-6 

258 si. d. 

225744ixun 



V. 8. 

244 

2737*9iiiin 



8. 

238.9755mm 

I . ; 8. act. 

8. h.;8. bz. 

V. 8l. 8.; 




8. chi. 


subl. 

8. h. 

8. 

V. 8l.8.b8t. 

8. alk. i 

8. bz. ; 


57.918inm 

i.ii.NHj 

8. ^ 

sl. 8. Ig. 


8. ac. 

8. h. 

V. 8l. 8. 


si. 8. bz. 

81. 8. h., 

8i. 8. ac. 


8l. 8. 

8. 

sl. 8. 


8l. 8. h. 

V. 8l. 8. 

i. 

8. ; 8. bz. 

V. sl. 8. 

8. 

8. 

11 9-201 
QQ36tam 

12815mm 

Si. 8. ; V. 

s. chi. 
i. 

V. 8. ; sl. 8. 

Ig. 

8. 

V. 8.; 8. bz. 

186-6 

133nnim 

8l. 8. 

V. 8.; 8. 

alk. 

V. 8.; 8. 
chi. 

V. 8. 

183-7 8l. d. 

8l. 8. C. 

V. 8. ; V. 8. 

'chi. 


65H»» 

Sl. 8. h. 

00 

00 ; oe bz. 


i. 

V. 8. 

V. 8. 


8. h. 

V. 8. 

8l. 8. 


0.1«>® 

2.413® 

V. 8l. 8. pet. 


si. 8. h. 

V. 8. h. 

8. h. 


i. ; i. pet. 

8. h. 

V. 8. chl. 

217-8 

8. 

8. alk. 

poisonous 

V. 8. aq. a. 

8. 


8.; 8. chi. 

V. 8.;8.ac. 

8.;l.bz.; 
i. CSz 


* Qrean as liquid or in solution. 
** Qreon whon liquid. 

Noneno 4930 
Nonyi cyanide 1207 
Nonylie acid 5042 


Nor-arecaidine, cf. aikd. 
Nosophen S813 
Nostal 5390 
Novaoetyl 118 
Novarsenobenzoi 5593 


Novatophan 3130 
Novonal 2107 
Mucin 3787 
Numai 5370 
Nupercaine 1025 
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4901 

NItrosoRsalt 

(1;3,6;2) 

ONCioH4(S03Na)2* 

OH 


377.26 

4902 

thymol (p) 

(quinoneoxime 

tautomer) 

ON CioHi 2 -OH or 
0 :CioHi2:NOH 

VII-664 

179.21 

4903 

toluene (o) 


CH 3 C 6 H 4 NO 

V-317 

121.13 

4904 

toluene (m) 


CH 3 -C 6 H 4 NO 

V-318 

121.13 

4905 

toluene (p) 


CH3C«H4N0 

V-318 

121.13 

4906 

triacetonamine (TV) 


C 9 H 160 NNO 

XXI-251 

184.23 

4907 

Nonacosane 


C 29 H 60 

1-176 

408.77 

4908 

Nonadecane (n) 


CH3(CH2)i7CH3 

1-174 

268.51 

4909 

Nanadecylic acid 


CH3(CH2)i7C02H 

11-389 

298.49 

4910 



CH3(CH2)7CH3 

1-165 

128.25 

4911 

Nonane (iso) 

2-mothyl-octane 

(CH3)2CHC6H|3 

1-166 

128.25 

4912 

Nonane 

2,4-diMe-heptane 

C 9 H 20 

*1-64 

128.25 

4913 

Nonane 

2,5-di Me-heptane 

C 9 H 20 

1-167 

128.25 

4914 

Nonane 

2,6-di M e-heptane 

[(CH3)2CHCH2]2CH2 

1-167 

128.25 

4915 

Nonane 

4-ethyl-heptane 

C2H5CH(CH2C2H5)2 

1-167 

128.25 

4916 

Nonane 

S-methyl-octane 

(C2H5)(CH3)CH- 

(CH2)4CH3 

1-166 

128.25 

4917 

Nonane 

4-methyI-octane 

C,H20 

*1-63 

128.25 

4918 

Nonyl alcohol (n) 

nonanot-1 

CH3(CH2)7CH20H 

1-423 

144.25 

4919 

alcohol (n) 

nonanoi-2 

C 7 H 15 CHOHCH 3 

1-423 

144.25 

4920 

alcohol (n) 

nonanol-3 

C 6 H 13 CHOHC 2 HS 

1-424 

144.25 

4921 

alcohol (n) 

nonanol-5 

(C4H9)2CH0H 

1-424 

144.25 

4922 

alcohol 

2-methyl-octanol-2 

(CH3)2C(0H)C6H,3 

1-424 

144.25 

4923 

alcohol 

4-ethyl-heptanol-4 

C2H5C(OH):(CHr 

CH2CH3)2 

1-424 

144.25 

4924 

alcohol 

2-Mo-4-Et- 

hexanol-4 

(C2H5)2C(0H). 

CH2-CH(CH3)2 

1-425 

144.25 

4925 

alcohol 

2,6-di Me-heptanol- 
4 

[(CH3)2CH CH 2 J 2 : 
CHOH 

1-425 

144.25 

4926 

amine (n) 

1 -amino-nonane 

CH3(CH2)7CH2NH2 

IV-198 

143.27 

4927 

bromide (2) 

2-bromo-nonane 

C7H,5'CHBrCH3 

1-166 

207.16 

4928 

chloride (2) 

2-chloro-nonane 

C7H,5CHCICH3 

1-166 

162.70 

4929 

iodide (n.) 

1-iodo-nonano 

CH3(CH2)7CH2l 

1-166 

254.16 

4930 

Nonylene (fi) 

non6ne-2 

C6Hi3CH:CHCH3 

1-223 

126.23 

4931 

Norbixin (trans) 

(stable) (/5) 

C 24 H 28 O 4 

XXX-109 

380 46 

4932 

Norbixln (cis) 

(labile) 

C 24 H 28 O 4 

XXX-110 

380.46 

4933 

methyl ester (cia) 

(labile)-bixin 

C 25 H 30 O 4 

XXX-112 

394 49 

4934 

Novocain 

ethocame, procaine 
HCI 

CnH2o02N2HCI 

XIV-424 

272.77 

4935 

base 

procaine 

IMH2C6H4C02(CH2)2- 

N(C2H5)2 

XIV-424 

236 31 

4936 

Octa-^hloropropane 

perchloro-propane 

C 3 CI 8 

1-108 

319.69 

4937 

cosane 


C 28 H 58 

1-176 

394.74 

4938 

decane 

u-octadocane 

CH3'(CH2)i6'CH3 

1-173 

254.48 

4939 

decyl alcohol (n) 

octadecanol-1 

CH3(CH2),6CH20H 

1-431 

270.48 

4940 

decyl iodide (n) 

1 -iodo-octadecane 

CH3(CH2),6CH2l 

1-173 

380.40 

4941 

decylene (a) 

octadecene-1 

CH3(CH2)i5CH:CH2 

1-226 

252.47 

4942 

decyno-1 

hexadecyl acetylene 

ch3(ch2)i5c;ch 

1-262 

250.45 

4943 

Octandiol (1,8) 


H0(CH2)80H 

1-490 

146.22 

4944 

Octane (n) 


CH3(CH2)6CH3 

1-159 

114.22 

4945 

Octane 

2,2,3,3-tetramethyl- 

butane 

[(CH,),Ct 

1-165 

114.22 


NW acid 4502 
Ny^anthin 1556 
Octa-decadienoic acid 3976 
Octa-decanal 5633 
Octa-daoadoic acid 5631 


Octa-decanol 4939 
Octa>decanoyl chloride 5637 
Octa-decatrienoic acid 3977 
Octa-decene 4941 
Octa-deoynoic acid 5639 


Octa-diene 1530 
Octa-methylene 1617 
Octa-methylene dicyanide 5606 
Octal dehyde 1222 
Octandiai 5650 










ORGANIC COMPOUNDS 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 

Point 

Botlinir 
Point oC. 

Solubility in 100 Parts 
Water Alcohol Ether 

4901 

yel. cr. 




2.5 

si. 8. 


4902 

It. yel. 


160-4 si. d. 


V. si. 8. h.; 

8. 

8.; 8. chl. 


nd./chl. 




s. alk. 



4903 

nd. or pr. 


72.5 


V. 8. chi. 

V. 8. 

V. 8. 

4904 

nd. 


53.5 


i. 


8. 

4905 

col-nd./lQ.’ 


48.5 


V. si. s. 

v.s. Me al. 

V. 8. bz. 

4906 

nd./aq. at. 

1.14 1 

72-3 

subi. 


V. s. 

V. 8. 

4907 

cr. 

Iq. 0.780®3 80 

63.8 

346-8<0mm 

1.1*50 chi. 

V. 8. h. 

V. 8. 

4908 

cr. 

0.777^** 

32 

330 

i. 

8l. 8. 


4909 

If./al. 


66.5 

297-8100***™ 




4910 

col. Iq. 

0.718^® 

-53.6 

150.8 


8. abs. 


4911 

Iq. 

0.713^® 

-80.4 

143.3 




4912 

col. Iq. 

0.715^® 


132.9 




4913 

col. Iq. 

0.717^“ 


136 




4914 

Iq. 

0.709^® 

-102.9 

135.2 




4915 

Iq. 

0.728^:iP^® 


141.2 




4916 

Iq. 

0.725^* 

-107.6 

144.2 




4917 

col. Iq. 

0 . 720 ^° 

-113.2 

142.4 




4918 

Iq. 

0 . 828 ^^° 

-5 

213.5 




4919 

Iq. 

0.823-Y^® 

-35 

193-4 


8. 

8. 

4920 

Iq. 

0.826^*° 

-22 

194 5750mm 


V. 8. 

V. 8. 

4921 

oil 

0,823200 


1 93766™™ 




4922 

Iq. 

0.823lf,® 


178 




4923 

Iq. 

0.835200 


179.5 




4924 

Iq. 

0.84022® 


172 




4925 

Iq. 

0.816^® 


1 72-47S0mm 




4926 

Iq. 



201 




4927 

Iq. 

1 .081200 


208-9767 d. 




4928 

col. Iq. 

0.856200 


1 90764mm 




4929 

Iq. 

1.287-^^® 


1 1 71 5mio 




4930 

Iq. 

0.754^° 


148-9 




4931 

b. red cr. 


>300 




8. h. pyr. 

4932 

red nd./ac. 


254-5 


i.; s. pyr. 

8.,alk. 


4933 

vl. cr./ac. 


198 


i. ; 8. pyr. 

si. 8. h. 

O .3200 chl. 

4934 

nd./abs. al. 


156 


V. 8. 


i. 

4935 

cr./Ig. 


59-60** 


8l. 8. 


8. chl. 

4936 

pl. 


160 

268-97*4nnn 

8. Ig. 

8. 


4937 

cr. 

Iq. 0. 77961 oo 

61 .6 

316.840imn 

2*5® chi. 



4938 

cr. 

0.775^^® 

28.0(27.4) 

317 


8l. 8. 

8. ; 8. act. 

4939 

If. 

0.812^^:^® 

58.5 

210.515“™ 


8. 

8. 

4940 

cr. If. 


33.5-4.0 

1700.5mm 


V. 8l. 8. C. 


4941 

cr. 

0.791^^® 

18 

1 791 5mni 




4942 

cr. 

0.79630O 

26 

1 g01 5mm 




4943 

nd. 


63 

1 7220inm 

8l. 8. 

V. 8. 

Sl. 8. 

4944 

col. Iq. 

0.7032f® 

-66.8 

125.7 

0.002*6® 

8l. 8. 

8 . 

4945 

If. 


100.7 

106.3 

i. 

8l. 8. 

8 . 


* Qreen as liquid or in solution. 

*• Needles 4- 2H20/aq. al., m. p. 61®. 

Octandioic acid 5649 
Octandione 78 
Octanoic acid 1220 


Octanol 4961-9 
Octanone 2963^ 4266 
Octanoyl chloride 1226 
Octene 4984-90 
Octin 4114 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4946 

Octane 

2,2,3-tri M e-pentane 

(CH 3 ) 3 CCH(CH,)* 

C 2 H 5 

*1-62 

114.22 

4947 

Octane ('Mso") 

2,2,4-tri Me-pentane 

(CH3)3CCHrCH: 

(CH3)2 

♦*1-127 

114.22 

4948 

Octane 

2,3j3-tri Me-pentane 

CiHs-CCCHOjCH: 

(CH,)j 


114.22 

4949 

Octane 

2,3,4-tri Me-pentane 

[(CH 3 ) 2 CH] 2 CHCH 3 


114.22 

4950 

Octane 

2- M e-3- Et-pentane 

(C2H5)2CHCH: 

(CH3)2 

1-164 

114.22 

4951 

Octane 

2,3-dimethyl- 

hexane 

(CH 3 ) 2 CHCH(CH 3 )- 

CH 2 C 2 H 5 

*1-62 

114.22 

4952 

Octane 

2,4-dimethyl- 

hexane 

C2H5CH(CH3)'CH2- 

CH(CH3)2 

1-162 

114.22 

4953 

Octane 

2,5-di methyl-hexane 

[(CH,) 2 CH 

1-162 

114.22 

4954 

Octane 

3,4-di methyl-hexane 

[C 2 H,CH(CHj)]» 

1-163 

114.22 

4955 

Octane 

3-ethyl-hexane 

(C2H5)2CHCH2C2H5 

*1-62 

114.22 

4956 

Octane (ieo) 

2-methyl-heptane 

(CH3)2CH(CH2)4CH3 

1-161 

114.22 

4957 

Octane 

3-methyl-heptane 

CzHs-CHCCHs)- 

(CH2)3CH, 

1-162 

114.22 

4958 

Octane 

4-methyl-heptane 

(C2H5CH2)2CHCH3 

1-162 

114.22 

4959 

Octyl acetate (n) 

iSeealBo No. 1219) 

CH3C02C8H,7 

11-134 

172.26 

4960 

acetate 

2-Et-hexyl acetate 

CH 30 O 2 CH 2 CH: 

(CiHs)(C4H,) 


172.26 

4961 

alcohol (n) 

octanoi-1 

CH3(CH2)6CH20H 

1-418 

130.22 

4962 

alcohol (capryl 
alcohol) 

octanol-2 

CH3(CH2)5CH0H* 

CHs 

1-419 

130.22 

4963 

alcohol 

2-Me-3-Et- 

pentanoi-3 

(C2H5)2C(0H). 

CH(CH3)2 

1-423 

130.22 

4964 

alcohol 

2,2,4-trimethyl- 

pentanol-4 

(CH3)3CCH2C(0H): 

(CH3)2 

1-423 

130.22 

4965 

alcohol 

2-Et-hoxanol-1 

C4H9(C2H5)CH- 

CHzOH 

**1-453 

130.22 

4966 

alcohol 

3-Et-hexanol-3 

(C2H5)2C(0H)C,H7 

1-421 

130.22 

4967 

alcohol 

2-methyl- 

heptanol-2 

(CH 3 ) 2 C(OH)'CHr 

(CHz)3CH3 

1-420 

130.22 

4968 

alcohol (dl) 

3-methyl- 

heptanol-3 

CzH 5 (CH 3 )C(OH)- 
CHz-CHz CzHs 

1-421 

130.22 

4969 

alcohol (dl) 

4-methyl- 

heptanol-4 

(C2H5CH2)2C(0H). 

CH 3 

1-421 

130.22 

4970 

amine (n) 

1 -amino-octane 

CH3(CH2)7NH2 

IV-196 

129.24 

4971 

1 amine (n)(sec) 

2-amino-octane 

C6Hi3CH(NH2)CH3 

IV-196 

129.24 

4972 

amine 

2-Et-1 -amino- 
hexane 

C4H9(C2H5)CHCHr 

NHz 


129.24 

4973 

bromide (n) 

1-bromo-octane 

CH3(CH2)6CHzBr 

1-160 

193.13 

4974 

bromide (n)(«ec) 

2-bromo-octane 

CeHo'CHBrCHs 

1-160 

193.13 

4975 

chloride (n) 

1-chloro-octane 

CH,(CH 2 )eCHzCI 

1-159 

148.67 

4976 

chloride (n)(sec) 

2-chloro-octano 

C 6 H 13 CHCICH 3 

1-160 

148.67 

4977 

cinnamate 
(a) (sec) 


CfHs-CHrCHCOr 

CH(CH3)CsH|3 

♦IX-230 

260.36 

4978 

fluoride (n) 

1-fluoro-octane 

CH3(CH2)eCH2F 

1-159 

132.22 

4979 

formate (d) 

^-octyl formate 

HCOz-CsHn 

11-22 

158.23 

4980 

iodide (n) 

1-iodo-octane 

CH3(CHz)sCH2l 

1-160 

240.14 

4981 

nitrate (r») 


CH3(CHz)70N0z 

1-419 

175.22 

4982 

nitrite in) 


CHj(CH 2 ) 70 N 0 

1-419 

159.22 


Ootyl acetate (eee) 1219 
Octyt cyanide 5047 
Octylene 1923 
Oenanthaldoxlme 3622 
Odnintholt 362t 


Qenanthone 2267 
Oenanthylio acid 3520 
Oenunthytic nitrile 3648 
Oenanthylidene 3558 
Oastriol 2902 


Oestroform 2903 
Oil of applet 496 
Oil of bananas 398 
Oil of bitter almonds 642 
Oil of cinnamon 1501 
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Oil of garlic 1684 
Oil of mirbane 4646 
Oil of mustard 220 
Oil of niobe 4138 
Oil of pears 398 


Oil of wintergroen 4380 
Oil red 5664 
Oil scarlet 5664 
Olein 3430 
Olifiant qae 3192 


Omal 6164 
Ononin, cf. glcde. 
Opianin, cf. aikd. 
Opianyl 4017 
OpiQ. of. aIkd. 



















PHYSICAL CONSTANTS OP 


No/ 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

4983 

Octyl stearate (n) 


Ci7H35C02CH(CH3)- 

*11-173 

396.68 


(aec) 


CeHia 



4984 

OctyiMM (a)t 

octene-1 

CH3(CH2)5CH:CH2 

1-221 

112.21 

4985 

OctylciM 

2,3,3-trimethyl- 

C2H5C(CH3)r 


112.21 



pentene-1 

C(CH 3 ):CH 2 



4986 

Octylene 

2, 4,4-tri methyl- 

(CH3)3CCHr 

1-222 

112.21 



pentene-1 

C(CH3):CH2 



4987 

Octylanc 

2,3,4-trimethyl- 

(CH3)2CHC(CH3): 


112.21 



p6ntene-2 

C(CH 3)2 



4988 

Octylene 

3,4,4-tri methyl- 

(CH 3 ) 3 CC(CH 3 ): 


112.21 



p 0 ntene -2 

CHCH3 



4989 

Octylene 

3-ethyl-hexene-2 

CH 3 CH:C(C 2 H 5 )- 

1-222 

112.21 




CH2C2H5 



4990 

Octylene 

2-methyl- 

(CH 3 ) 2 C:CHCH 2 - 

1-222 

112.21 



heptene-2 

CH2C2HS 



4991 

Octyne-1 

caprylidene 

CHr(CH2)sC‘:CH 

1-258 

110.19 

4992 

Oleic acid 


CH3(CH2)7CH:CH- 

11-463 

282.45 




(CH2)7C02H 



4993 

OpianicacM 

(5,6;2,1) 

(CHaOzCsHz: 

X-990 

210.18 




(CHOCOzH 



4994 

Orange 1 

p-sulfobenzene- 

Na03SC6H4N: 

*XVI-296 

350.32 



azo-a-naphthol 

NCioHs-OH 





Na 




4995 

Orange II 

p-sulfobenzene- 

Na03SC6H4N: 

*X VI-296 

350.32 



azo-/3-naphthol Na 

NCioHeOH 



4996 

Orange IV 

4'-aniltno-azo-ben- 

Na 03 SC 6 H 4 N:N- 

*X VI-31 9 

375.37 



zene-4-sulfonic Na 

C 6 H 4 NHC 6 H 5 



4997 

Orcein 


C 28 H 24 O 7 N 2 

1-886 

500.49 

4998 

Orcinel 

5-methyl resorcinol 

CH3C6H3(0H)2 

Vl-882 

124.13 

4999 

Orctoi-phthalein 


C22H16O5 

XIX-236 

360.35 

5000 

Ornithine 

a(,6-diaminovaleric 

H2N(CH2)3CH; 

IV-420 

132.16 



acid 

(NH2)C02H 



5001 

Orseliinicacid 


(HOzCfiHzCCHa)- 

X-412 

168.14 


(4,6;2,1) 


C02H-aq. 



5002 

Ortal tedium 

n-hexyl-ethyl- 

C 6 Ht 3 (C 2 H 5 ): 


262.29 



barbituric Na 

C4H02NzONa 



5003 

Ortheebrem T 1 


CzsHzzNz'CCzHsI) 

XXIII-310 

482.40 

5004 

Oatruthin 


C|9 H22O3 


298.37 

5005 

Oxalenediur- 

oxaldiureide- 

[HzNCONHC- 

m-65 

204.15 


amldexime 

dioxime 

(;NCH)]2 



5006 

Oxalic acid 

ethandioic acid 

H02CC02H 

11-502 

90.04 

5007 

acid 

ethandioic acid 

(C02H)r2H20 

11-502 

126.07 

5008 

Nasalt 

sodium oxalate 

(C02Na)2 

11-513 

134.01 

5009 

amide 

oxamide 

(C0NH2)2 

U-545 

88.07 

5010 

anilide 

oxanilide 

(CONHC6Hs)2 

XII-284 

240.25 

5011 

chloride 

oxalyl chloride 

CICOCOCI 

11-542 

126.93 

5012 

imide 

oximide 

COCONH 

1 1 

XXI-368 

71.04 

5013 

Oxalurlcacld 


NHrCONHCO. 

in-64 

132.08 




CO2H 



5014 

amide 

oxalan 

C 3 H 5 O 3 N 3 

ni-65 

131.09 

8015 

OxMnacthana 

ethyl oxamate 

NH 2 COCO 2 C 2 H 5 

n-544 

117.10 


t See alto di-iao-butylono. Oroton 3400 Orthoform new 4112 

OranQO-jn ^28 Orexin 5182 Ortoi, mixt. of 2314 and 4116 

Oranoe*0(l4996 Orizabin, of. glcde. Ouabain, of. glcda. 

Orange-N 4806 Orthamine 5256 Oxalacetic ester 2192 

Oroin 05) 8310 Orthaniilc acid 523 Oxalacetone 2939 
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No. 

Crystalline 
Form and 
Color 

Speci6c 

Gravity 

Melting; 
Point ®C. 

Boiling 
Point ®C. 

{ Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

4983 

col. cr. 

0.841-5^° 

34 

2356aua 




4984 

Iq. 

0.71620® 

-102.4 

121.3 

i. 

'00 

09 

4985 


0.737200 

-69 

108.2 




4986 

col. Iq. 

0.71520® 

-93.5 

101.4 




4987 

col. Iq. 

0. 743200 


116.3 




4988 

col. Iq. 

0. 739200 


112 




4989 

iq. 

0.737200 


121 

i. 



4990 

col. Iq. 

0.725^° 


122 

i. 



4991 

Iq. 

0.743^;,*® 

-79 

131-2762min 




4992 

col. nd. 

0.891^® 

16 

285-6’OOmia 

i. 

f • • 

GO 

00 




— • 





4993 

nd./aq. 


150 


0.25 c.; 

8 . 

8 . 






1 .7 h. 



4994 

or. red pd. 







4995 

or. red pd. 




8 . 



4996 

or. yel. pd. 




8 . 



4997 

brn. cr. 




i. chl., CSz 

s. ; 8 . ac. 

i.; i. bz. 

4998 

pr./bz. 

1 . 290^® 

107-8* 

287-90 

V. s. 

V. S. 

V. 8 . 

4999 

pr./act. 


d. >230 


I.; 8 . h. ac. 

s.; s. alk. 

j.; i. bz. 

5000 

syrup 




V. s. 

V. s. 

si. 8 . 

5001 

cr. 


176 d. 

-HzO, 100 

s. gly. 

V. 8 . 

2220® 




(anh.) 



1 


5002 

wh. pd. 




V. 8. 

8. 

f. 

5003 

gn. pr./al. 




sl. s. h. 

8. h. 


5004 

cr./aq. al. 


117-9 


i.; i. pet. 

8. h. 

8. chi. 

5005 

nd./aq. al. 


191-2 d. 


i. c.; i. 

8.; i. ig.; 

i., I. chi. 






bz. ; 8 . a. 

8 . alk. 


5006 

col. rhb. 

1.90 

186-7 d. 

subl. > 100 

IO 200 ; 

2415® 

1 . 31 5® aba. 






1 20^00® 

abs. 


5007 

cot. mn. 

1 .653^^® 

101 .5 

-2H20, 100 




5008 

cr. pd. 


3.2^60 

i. 

6.6 h. aq. 

5009 

mn. 

1.667 

417-9 d. 


0.047 30. 

I. 

i. 






0 . 6 ^ 00 ® 



5010 

pl./bz. 


251-3 

>320 

i. h. 

sl. 8. h. 

sl. a. h. 

15011 

col. Iq. 

1.488^4^® 

-12 

63-4^05“*“ 

d. 

d. 

a. 

15012 

pr. 




V. sl. 8.; 

sl. 8. 






d. h. 

NH4OH 


5013 

cr./aq. 


d. 208-10 


V. 8l. s.; 

i. 

L 






d. h. 



5014 

cr. ppt. 


d. 


i. c. 

8. H2S04 

8. d. KOH 

5015 

rhb. 


114-5 


S. 

V. 8l. 8. bz. 

8. 


'■‘Crysts. + IHzO/aq., m. p. 56*^ ±. Oxalyl urea 5036 Oxindole 2686 

Oxalan 5014 Oxamide 5009 Oxine 3825 

Oxaldiureide djoxime 5006 Oxanilide 5010 Oxy>, cf. also hydroxy-. 

Oxalic nitrile 1588 Oximide 5012 Oxyacanthine, cf. allin. 

Oxalyl chloride 5011 Oximtdo-meaoxalyl urea 6445 Oxycaproic acid 3769 , 
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No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

i Formula 
Weight 

6016 

Oxamfc acid 


NHrCOCOzH 

11-543 

89.05 

6017 

hydrazide 

amino-oxamide 

NHrCOCONHNHa 

11-559 

103.08 

6018 

Oxaiiillc acid 


CeHsNHCOCOiH 

C6H4(C0CH0H)C6H4 

XII-281 

165.14 

6019 

Oxanthranol 

anthrahydroquinone 

VIII-190 

210.22 

6020 

di acetate 


C,4H8(02C.CH3)z 

C 6 H 4 CH 2 CONH 

CH3(CH2)uC02H 

VI-1034 

294.29 

6021 

Oxindolt 

Palmitic acid 


XXI-282 

133.14 

6022 

hexadecanoic acid 

11-370 

256.42 

6023 

aldehyde 

hexadecanal 

CH3(CH2)i4CHO 

1-717 

240.42 

5024 

aldehyde oxime 


CisHsiCHrNOH 

1-717 

255.43 

5025 

amide 


C 15 H 31 CONH 2 

11-374 

255.43 

5026 

anhydride 


(Ci5H3iC0)20 

11-374 

494.82 

5027 

chloride 

paimityl chloride 

CisHsfCO^Cl 

n-374 

274.87 

6028 

nitrile 

pentadecyl cyanide 

CisHsi-CN 

n-375 

237.42 

6029 

Palmitoiicacid 


ch3(ch2)7c;c* 

11-494 

262.38 




(CH2)sC02H 



5030 

Palmitona 


(C 15 H 302 CO 

1-719 

450.81 

6031 

Pantheeln 


C 18 H 3205 N 2 S 


388.51 

5032 

Pantocaine 

p-butylaminoben- 

C4H9NHC6H4C02- 


300.82 



zoyl-dlmethyl- 

aminoethanol 

(CH2)2N(CH3)2HCI 



5033 

Pantothenic acid 


H0CH2C(CH3)2CH- 


219.23 


(dl) 


(OH)CONH- 

(CH2)2*C02H 



6034 

acid (d) 


CsHitOsN 


219.23 

5035 

Ca aalt (d) 


(C»H,605N)2Ca 


476.53 

6036 

Parabanic acid 

oxatyl urea 

C,H203N2 

XXIV-449 

114.06 

5037 

Paracotoin 


CH 202 IC 1 1 H 602 
H0-C(C6H4NH2)3 


216.18 

6038 

Pararoeanilino 

triamino-triphenyl- 

Xm-760 

305.37 


base (4,4',4'') 

carbinol 




5039 

hydrochloride 

parafuchsin 

Ci9H,8N3CIH20 

XIII-752 

341 . 83 

6040 

Parvoline (a) 

2,4-diEt-pyridine 

C9H,3N 

XX-253 

135.20 

6041 

Parvolino (fi) 

3,4-diEt-pyridino 

CaHtsN 

XX-253 

135.20 

5042 

Pelargonic acid 

nonanoic acid 

CH3(CH2)7C02H 

11-352 

158.23 

6043 

aldehyde 

nonanal 

CH3(CH2)7CH0 

1-708 

142.23 

5044 

aldehyde oxime 
amide 


C«Hi7CH:NOH 

CH3(CH2)7C0NH2 

I- 708 

II- 353 

157.25 

157.26 

5045 

nonanamide 

6046 

chloride 

pelargonyl chloride 

CH3(CH2)7C0CI 

11-353 

176.68 

5047 

nitrile 

octyl cyanide 

CH3(CH2)7CN 

11-354 

139,23 

5048 

Penta-aminobenzene 


(NH2)5C6H 

Xm-346 

153.19 

5048.1 

bromoacetone 


BrjCCOCHBra 

1-659 

452.62 

5049 

bromobenzene 


BrsCeH 

V-216 

472-65 

5060 

bromoethane 


CHBr2‘CBrz 

1-95 

424.61 

6051 

bromophenoi 


BrsCe-OH 

VI-206 

488.65 

6052 

chloroaniline 


CIsCe-NHz 

XII-631 

265.37 

6063 

chlorobenzene 


CisCfiH 

V-206 

250.35 

6054 

chloroethane 

pentalin 

CHCU-COIs 

1-87 

202.31 

5055 

ch 1 oroet hy t benzene 

alkazene-32 

CIsCs'CiHs 

V-355 

278.41 

5056 

ch i oro-1 - keto-1 , 2, 

2,2,3,4,4-penta- 

C 10 H 9 OCI 5 

VII-370 

318.43 


3,4-tetrahydro- 

naphthaiene 

Cl 




5057 

chlorophenoi 


CIsCsOH 

VI-194 

266.36 

6058 

ootane 


C 25 H 52 

1-175 

362.67 


t S«e alto No. 2686. 

Oxyjuglon(e) 4477 

ymotl^l'^ig^mldt 3291 

, of. HIM. 


Oxypurino, of. aikd. 

PaJmitin 3431 
Paimityl chloride 5027 
Papaveratdim^ cf. aikd. 
Papaverine, cf. aikd. 
Parabutyraidehyde 116^ 1165 
Paracamphorlc acid 1197 


Paraconine, cf. aikd. 
Paraformaldehyde 3290 
Parafuchsine 5039 
Parafuohsine carblnot bate 6038 
Paralaotic acid 3939 
Paraldehyde 7 
Paraldoi 170 



ORGANIC COMPOUNDS 


647 


No. 

Crystalline 
Form and 
Color 

SpecifLc 

Gravity 

Melting 
Point °C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

5016 

5017 

5018 

5019 

5020 

cr. pd. 
col. If./aq. 
nd./br. 
yel. nd. 
nd./ac. 


214 d. 
221-3 d. 

150 

108-9 


V. si. 8. 

0.320® 

8l. 8. h. 

i. abs. 
i. ; s. a. 

V. 8. 

8. 

8. 

i. 

i.; 8. alk. 

V. 8. 

8. alk. 

8. ac. 

5021 

col. nd./aq. 


120 

227^^™’“ 

8. h. 

8. 

8.; 8. alk 

5022 

col. pi. 

0.849^® 

62.8 

271 .5100mm 

i.; V. si. 
s. pet. 

9 . 3200 abs. 

8.; 8. chi. 

5023 

wh. wax 


34 

200-220n»m 

i. 

8. 

s. 

5024 

nd./aq. al. 


88 


si. 8. bz. 

sl. 8. pet 

8 .; 8. chi. 

5025 

5026 

cr. If. 
col. cr. 

0 . 847 ^*“ 

106-7 

64 

235-61 2mm 


V. e« 

0,2*0® 

V. 8l. 8. 

8 . 

5027 

col. cr. 


12 

1 94-51 

d. 

d. 

6l. 8. 

5028 

pi. 

0.822^® 

31 

251 . SlOOnun 

i. 

»• 

8. 

5029 

5030 

5031 

5032 

nd./aq. 

If./al. 
wh. pd. 
wh. pd. 

0.800^® 

42 

82.8 

157-9 

148-50* 

240^^°^ 

I. 

33 

14 


V. 8. 


5033 

col. syrup 






8. act. 

5034 

syrup 




8. 

8. 

8. act. 

5035 

col. or. 




8. 

8. Me al. 

sl. 8. act* 

5036 

mn. 


243 d. 

subl. 100 

4.7»® 

8. 

i. 

5037 

yel. cr. 


162 



8. 

8.; 8 . chi. 

5038 

col. If. 


205 d. 


V. sl. 8. 

8. 

i. 

5039 

gn. met. 


d. 250 


0.31*2® 



5040 

Iq. 

0 . 9340 ® 


188 

8l. 8. 



5041 

»q. 

0.916 


20971011 




5042 

oof. oil 

0.906^-® 

12.5 

253-4 

V. 8l. S. 

8.; 8. chi. 


5043 

Iq. 

0.82711® 


185 




5044 

if./aq. al. 


63-4 


i. 

8. 

8. 

5045 

col. cr. 


99-100 


i. c. 

sl.'s. 

sl. 8. 

5046 

col. Iq. 

0 . 946 ^-** 

-60.5 

215.4* 

d. 

d. 

8. 

5047 

col. Iq. 

0.82lJ^® 

-34.2 

224.0 


8. 

8. 

5048 

salts only 






5048.1 

rhb. nd./al. 


79-80(72) 

8ubl. 

i. c. 

V. 8. 

V. 8. 

5049 

nd./ac. 


293 


i.; 8. bz. 

8l. 8. 

8l. 8. 

5050 

mn. pr. 

3.312 

56-7 

210 


8. 

V. 8. 

5051 

mn./al. 


225-6 

subl. 


sl. 8. 

8l. 8. 

5052 

nd./al. 


232 


8l. 8. ig. 

8. 

8. 

5063 

nd./al. 

1.83417® 

85-6 

275-7 

i. 

8. h. 

V. 8. 

5054 

col. Iq. 

1.671i*^® 

-29 

162 

0.05*0® 

CD 

00 

5055 

cr./al. bz. 

1.552ff® 

53 

305 ± 

V. 8. bz. 

2*5® Me al. 

166**® 

5056 

mn./bz. 


166-7 

d. >200, 

B. h. bz. 

V. 8. 

1 . 





-HCI 




6067 

mn. 

1.9782a® 

188-9 

309754 mm <j. 

0 . 00350 ® 

V. 8. 

14825® 

5058 

cr. 

0.79100® 

53.3 

282 - 440 mm 


8. abs. 

5 . 415 ® chi 


♦ Free base, m. p. 1 63-4®, Paris green 3594 

Param 2080 Parodyne 665 

Paramorphine. cf/alkd. Paviin, cf, glcde. 

Pararosolic acid 693 P.D.H. 6261 

Parietic acid 2306 Pear oil 398 

Parillin^ cf. glcde. Peganine, cf. alkd. 


Pelargonamide 5046 
Petargone 2685 
Pelargonyt chloride 5046 
Pelietierine. cf. alkd. 

Pel loti noi cf. alkd. 
Penta-aoetyl glucose 3362-3 
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No. 

Name 

Synonym 

Formula 

Bell. 

Ref. 

Formula 

Weight 

5059 

Panta decanaldoxime 


CmH29*CH:NOH 

1-716 

241.41 

5060 

decane (n) 


CH3(CH2),3CH3 

1-172 

212.41 

5061 

decyi acetate (n) 


CH3C02’Ci5H31 

11-136 

270.44 

5062 

decyl alcohol (n) 

pentadecanol-1 

CH3(CH2)i3CH20H 

1-429 

228.41 

5063 

decyi bromide 

1-bromo- 

pentadecane 

CH3(CH2)i3CH2Br 

1-172 

291.31 

5064 

diene-1,3 

piperylene 

CH3CH:CHCH:CH2 

1-251 

68.11 

5065 

diene-2,3 


CH3CH:C:CHCH3 

1-251 

68.11 

5066 

erythritol 

pentaerythrite 

C(CH20H)4 

1-528 

136.15 

6067 

erythritol tetra- 
acetate 


C(CH202CCH3)4 

II-1 50 

304.29 

5068 

ethylbenzene 


(C2H5)5C6H 

V-471 

218.37 

5069 

Qlycerol 


CH3C(CH20H)3 

1-520 

120.15 

5070 

hydroxy benzo- 
phenone 

morl(n)tannlc acid; 
maclurin 

(H0)2C6H3C0- 

C6H2(0H)3H20 

VIII-538 

280.23 

5071 

iodobenzene 


IsCeH 

V-229 

707.67 

5072 

iodoethane 


CHI 2 CI 3 

*1-31 

659.63 

5073 

methyl-amino- 

benzeno 


(CH3)5C6NH2 

XII- 11 82 

163.25 

5074 

methyl benzene 


(CH3)5C6H 

V-443 

148.24 

5075 

methyl benzoic acid 


(CH3)5C6C02H 

IX-569 

192.25 

5076 

methyl para- 
rosaniline 

methyl violet base 

C 24 H 290 N 3 

XIII-755 

375.50 

5077 

methyl pararosani- 
line chloride 

methyl violet dye 
salt t 

C24H28N3-CI 

XIII-755 

393 95 

5078 

methyl phenol 


(CH3)5C60H 

VI-551 

164.24 

5079 

methylene-tetrazol 

metrazol; cardiazol 

•N(CH2)5C:(N3) 


138 17 

5080 

triacontane (n) 


CH3(CH2)33*CH3 

1-177 

492.93 

5081 

Pentaldol 

2,2-di Me-propan- 
3-01-1 -al 

(CH3)2C(CH0)- 

CH 20 H 

1-833 

102.13 

15083 

Pentane 

n-pentane 

(C2Hs)2CH2 

1-130 

72 15 

5084 

Pentane (iso) 

2-methyl-butane 

(CH3)2CHC2H5 

1-134 

72.15 

5085 

Pentane (neo) 

2,2-dimethyl- 

propane 

(CH3)4C 

1-141 

72.15 

5086 

Pentyne-1 

propyl acetylene 

C2H5CH2C!CH 

1-250 

68.11 

5087 

Pentyne-2 

valerylene 

C 2 H 5 CICCH 3 

1-250 

68.11 

5088 

Perchloro-ether 


CI 5 C 20 C 2 CI 5 

11-210 

418.61 

5089 

methyl mercaptan 

Perseite'(<i) 


CI 3 CSCI 

III-135 

185.90 

5090 

mannoheptitol 

C 7 H 1607 

1-548 

212.20 

5091 

Phanodorn 

Et-cyclohexenyl- 
barbituric acid 

(C2H5)(C6H9): 

C4H203N2 


236.26 

5092 

Phellandrene (a)(d) 

p-menthadiene-1,5 

C 10 H 16 

V-129 

136.23 

5093 

Phellandrene (fi) 

/»-menthadiene- 

2,1(7) 

C 10 H 16 

V-132 

136.23 

5094 

Phenacyl acetate 

w-acetoxy- 

acetophenone 

CeHsCOCHrO* 

COCH 3 

VIII-92 

178.18 

5095 

Phenanthrene 


(C6H4CH)2 

V-667 

178.22 

5096 

hydroquinone 

(9,10) 

C,4H8(0H)2 

VI-1035 

210.22 

5097 

Phananthraqui- 

none 

phenanthrene 

quinone 

C6H4(C0)2C6H4 

1 . 1 

VII-796 

208.20 

5098 

Phenanthrol (2) 


C 14 H 90 H 

VI-704 

194.22 

5099 

Phenanthrol (3) 


CuHsOH 

VI-705 

194.22 


t Commercial dye mostly penta- with some hexa-methyi derivative. 
Penta-diaxenone 5480 Penta-methylene-dibromide 1857 

Penta-decanol 6062 Penta-methylene-dicyanide 531 1 

Penta-deoyl cyanide 5028 Penta-methyleno-diiodide 2396 

PenU-erythrite 5066 Pentalin 5054 

Penta-hydroxy-flavone 6806-7 Pentanal 6400 

f^nta-metbyiene 1619 Pentandioic acid 3376 

Penta-methyiene«diafnlno 1184 Pentandiolamine 243 


Pentane diethylsulfone 5872 
Pentanoic acid 6399 
Pentanol 404-6, 408 
Pentanone 2180, 4355 
Pentanpentol 572, 6478 
Pentanthiol 467-8 
Pentaphen 476 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point °C. 

Solubility in 100 Parts 

Water 

Alcohol 

Ether 

5059 

nd./aq. al. 


86 


si. s. c. 

si. 8 . 0 . 

V. 8. ; el. s. 






pet. 


bz. 

5060 

col. Iq. 

0.770^** 

10 

270.5 

i. 

V. 8 . 

V. 8 . 

5061 

wax 


10-1 

23070iiim 




5062 

cr. 


45-6 





5063 

cr. 


14-5 





5064 

Iq. 

0.676200 


42.3 




5065 

Iq. 

0. 66200 


40 




5066 

cr. 


262 

27620mm 

5.615° 

V. sl.«i 

i. 

5067 

nd./aq. 

1.273 V" 

83-4 







or bz. 







5068 

Iq. 

0.896^^° 

<-20 

277 

i. 



5069 

nd./abs. al. 


199 

subl. 

V. s. 

V. 8 . 

1. 

M70 

yel. pr./aq. 


200 (anh.) 

-H 20 , 130- 

O.Siso 

s. 

8 . 





40 




5071 

cr./al. 


172 





5072 

col./ac. 


182-4 


8 . ac. 

8 . 

8 . bz. 

5073 

mn./al. 


151-2 

278-80 

i. h. 

8. 

8 . 

5074 

pr./aq. al. 

0.847i|i® 

54.3 

230-1 

i. 

V. 8 . 

V. 8 . bz. 

5075 

nd./aq. al. 


210.5 

subl. 

V. si. 8 . 

V. 8. h. 


5076 

salts only 







5077 

red or b. 




s. 




vl. 







5078 

nd./al. 


125 

267 

0.15 h. 

8. h. aq. 







NaOH 


5079 

wh. cr. pd. 


57-8 


8. 

s. 

8 . 

5080 

cr. 

0.7822^® 

a75;/872 

331 15mm 




5081 

col. nd./al. 

96-7 

172-3747mm 

5 c. 

2.5 c. 

8 . 

5083 

col. Iq. 

0.626200. 

-129.7 

0 . 

36.1 

0.03616° 

CO 

00 

5084 

col. Iq. 

0,621’»® 

-159.9 

27.9 

1 . 

00 

CO 

5085 

Iq. 

0.613V° 

-16.6 

9.5 

1. 

8 . 

8 . 

5086 

col. iq. 

0. 691200 1 

-106 

40.2 

i. 


8 . 

5087 

Iq. 

0.71 1200 

-109.3 

56.1 

i. 



5088 

tot. 

1 .900’^ 5® 

69 

d. 




5089 

yel. Iq. 

1 .695^7.50 


149 si. d. 




5090 

nd. 

1 485 

188 


6 . 916 ° 

8. h. 

44740 aq. 

5091 

wh. cr. pd. 


I73± 


Sl. S. 

22 

6 

5092 

Iq. 

0.845200 


175 


i. 

8 . 

5093 

Iq. 

0.852V^® 


171-2 

i- 

i. 

8 . 

5094 

rhb. pl./ot. 


48-9 

270 

i.; 8 . chi. 

8 . ; sl. 8 . 

8 .; sl. 8 . 


or Ig. 





bz. 

Ig. 

5095 

pl./al. 

1 . 17925° 

100.5 

340 

i. ; 8. CSz 

2 i^°; 10 h. 

V. 8. ; 8 . bz. 

5096 

col. nd. 


147-8 


s. h. 

V. 8. 

V. 8 .; v. 8 .bz. 

5097 

or. njd. 

1.405^° 

206.5-7.5 

>300; subl. 

V. 8 l. s. 

8 . h.; 8 . bz. 

8 l. 8. 

5098 

If./aq. al. 


168-9 



V. 8. 

V. 8. 

5099 

nd./aq. al. 


119-22 


sl. 8 . h. 

V. 8. 

V. 8. 


Pentazane 5523 
Pentendioic acid 3370 
Pentene, cf. amylene. 
Pentene 498, 501 
Pentenoic acid 190 
Pentenol 3189 
Pentobarbital 4583 
Pentolite 2895 


Pentylene, cf. amylene. 
Pentylene glycol 503 
Perbromo-benzene 3561 
Perbromo-ethane 3562 
Perbromo'ethylene 5721 
Percaine 1025 
Perchloro-benzene 3563 
Perchloro-ethane 3564 


Perchloro>ethylene 5741 
Perohloro-propane 4936 
Peri acid 4543 
Periodo-benzene 3589 
Periodo-ethylene 5812 
Periplocin, cf. glcde. 
P<»rno8ton 1061 
Phaseotunatin, cf. glcde. 





650 


PHYSICAL CONSTANTS OF 



Phenaoaine HCI 2910 Phenanthrene-quinone 5097 

Phanaeatin 25 Phenanthrone 51 00 


Phanaoyt aoatona 52 Phanazone 565 

Phanaoyl aJoohol 754 Phenic acid 5118 

Phenacyt amfna 239 Phenodin 3499 

Phanacyi bromide 887 Phenol propionic acid 3711<*3 

Phanacyl ohtoride 1303 












ORGANIC COMPOUNDS 


651 



* Crysts. + 1 H»0/aq., m. p. 92-3®; anh., 
Phenol red 512/ 

Phenoi-tetrachtorophthaiein 5744 
Phenoquin 5234 
Phenotniazine 5138 
Phenothioxtne 51 2& 


m. p, 117®. Phenoval 1008 

Phenoxy-acetamide 5131 
Phenoxy-ethyl bromide 969 
Phenoxy-phenol 3770 
Phenyl-, of. alao diphenyl-. 














6S2 


PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

5141 

Phenyl acetate 

acetyl phenol 

CfiHs-OCOCHs 

VI-152 

136.14 

5142 

acetic acid 

a-toluic acid 

C6H5CH2CO2H 

IX-431 

136.14 

5143 

acetanilide 

phenacetyl-anilide 

C6H5CH2CONHC6HS 

XII-275 

211.25 

5144 

acetophenone (p) 

Me-diphenylyl 

CtzHs-COCHs 

VII-443 

196.24 



ketone 




5145 

acetyl chloride 


CsHsCHrCOCI 

IX-436 

154.59 

5146 

acetylene 


CcHs-CiCH 

V-511 

102.13 

5147 

acridine (9) 


CeHsCnHgN 

XX-514 

255.30 

5148 

alanine (dl) 

or-amino-/3-phenyl- 

C6H5CH2CH(NH2)* 

XIV-498 

165.19 



propionic acid 

CO2H 



5149 

alanine 09)(l) 

o-amino-hydrocin- 

C6H5CH2CH(NH2)- 

XIV-495 

165.19 



namic acid 

CO2H 



5150 

alanine 

/9-ami no-hydrocin- 

C6Hs CH(NH2) CH2- 

XIV-493 

165.19 



namic acid 

CO2H 



5151 

angelic acid 

a-ethyl-cinnamic 

C6 HsCH:C(C 2H5)- 

IX-623 

176.21 



acid 

CO2H 



5152 

angelic acid 


CsHs-CHiCCCzHs)- 

IX-623 

176.21 


(stereo isomer) 


CO2H 



5153 

aniline (o) 

2-ami no-diphenyl 

C6H5C6H4NH2 

XII-1317 

169.22 

6154 

aniline (m) 

3-amino-diphenyl 

C6H5C6H4NH2 

XII-1318 

169.22 

5155 

aniline (p) 

4-ammo-diphenyl 

C6H5C6H4NH2 

XII-1318 

169.22 

5156 

anthracene (9) 


C6H5C,4H9 

V-725 

254.31 

5157 

anthranilic acid 

o-anilino-bonzoic 

C6H5NHC6H4C02H 

XIV-327 

213.23 


(N)(o) 

acid 




5158 

araonic acid 

Ph-arsinic acid 

C6H5 AsO(OH )2 

X VI-868 

202.03 

5159 

benzoate 


C6H5‘C02‘C6H5 

IX-116 

198.21 

5160 

benzoic acid (o) 

diPh-carboxylic acid 

C6H5C6H4CO2H 

IX-669 

198 21 

5161 

benzoic acid (m) 


C6H5C6H4CO2H 

IX-671 

198.21 

5162 

benzoic acid (p) 


C6H5C6H4CO2H 

IX-671 

198.21 

5163 

benzoylene urea (3) 


C6H4NHCON. 

I 

XXIV-376 

238.24 




(C6H5)C0 

1 



5164 

benzylcarbinoi 


CsHsCHOHCHr 

VI-683 

198.25 




CeHs 



5165 

benzyl urethane 

ethyl 7V-Ph-N- 

C6H5CH2(C6H5)N- 

♦♦XII-565 

255.30 



benzyl-carbamate 

CO2C2H5 



5166 

bromoacetate 


BrCHz'COzCeHs 

VI-154 

215 05 

5167 

carbamate 

"phenyl urethane" 

NH2CO2.C6H5 

VI-159 

137.13 

5168 

carbylamine 

iso-cyanophenyl 

CsHs-NiCCIz 

XII-447 

174.03 


chloride 

chloride 




5169 

chloroacetate 


CICH2CO2C6H5 

VI-153 

170.59 

5170 

4-chlorobenzene- 


CI-CsHa-SOs* 


268.71 


sulfonate 


CeHs 



5171 

cinchonoyl- 

fantan 

C6H5C9H5NNH* 


292.32 


urethane 


CO2C2H5 



5172 

cinnamic acid 


CeHs'CHiCCCsHs)* 

IX-691 

224.25 


(a)(tran.a) 


CO2H 



5173 

cinnamic acid 


CsHs-CHiCCCsHs)- 

IX-693 

224.25 


(a)(cia) 


COzH 



5174 

cinnamic acid (fi) 


(C6H5)2C:CHC02H 

IX-699 

224.25 

6176 

crotonic acid (7) (3) 


CioHjoOz 

IX-614 

162.18 


Phenyl-acetanilide 5143 
Phenyl-acetone 4146 
Phenyl-acetonitrile 800 
Phenyl-aceturic acid 110 
Phenyl acetyisaiicyfate 120 
Phenyl acid 5208 
Phenyl-acrolein 1501 
Phenyl-acrylic acid 591, 1497-8, 1500 


Phenyl-amine 513 
Phenyl-aminophenoi 3767-9 
Phenyl-azide 6079 
Phenyl-benzamide 715 
Phenyl-benzene 2695 
Phenyl-benzimioazole 690 
Phenyi-benzochromone 4479 
Phenyl-benzopyrone 3243 


Phenyl-benzothiazole 687 
Phenyl-benzylamine 786 
Phenyl-benzyl ketone 1660 
Phenyl bromide 902 
Phenyl-butane 1049-52 
Phenyl-butyl ketone 1117-8 
Phenyl-butyne 3120 
Phenyl-carbamide 5253 









>RGANIC COMPOUNDS 


6S» 


No, 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

5141 

col. Iq. 

U073H" 


5142 

If. 

1.081^“ 

76-7 

5143 

pr./al. 


117-8 

5144 

pr./act. 


121 

5145 

col. Iq. 

1.168^® 


5146 

col. Iq. 

0.930^® 

-43 

5147 

yel. pr. 


181 

5148 

!f./al. 


271-3 d. 

5149 

cr./aq. 


d. 275-83 

5150 

cr./aq. 


231 d. 

5151 

nd./aq. 


104-5 

5152 

nd./aq. 


82 

5153 

cr./aq. al. 


60-2 

5154 

nd. 


30 

5155 

If./aq. al. 


53-4 

5156 

!f./al. 


152-3 

5157 

nd./al. 


185-7 

5158 

cr./aq. 

1.760 

157-8 

5159 

mn. 

1 .23531® 

70-1 

5160 

cr./aq. al. 


113-4 

5161 

If./al. 


160-1 

5162 

nd./al. 


22b-6 5 

5163 

nd. 


282 

5164 

1 

nd./aq. al. 


67-8 

5165 

col. Iq. 

1 . 076 'V-** 


5166 

If./al. 


32 

5167 

nd./aq. 

1 . 07863 8® 

141-3 

5168 

Iq. 



5169 

nd./al. 


44-5 

5170 

col. cr. 


90-1 

5171 

yel. wh. cr. 


173-4 

5172 

wh. nd./ 
aq. al. 


172 

5173 

nd. 


137-8 

5174 

If./al. 


162 

5176 

1 

pl./b2. 


65 


Boiling 
Point ®C. 

1 Solubility in 100 Parts | 

Water 

Alcohol 

Etber 

195.8756ii»m 

V. si. s. 

00 ; ao chi. 

00 

265.5 

s. h. 

V. 8. 

V. 8. 


i. aq. 

s.;i. 

8. 


KOH 

H 2 SO 4 


325-7 


s. 

s. act. 

-| 70250mm 

d. 

d. 


142-3 

i. 

00 

CO 

403-4 

i.;s. bz. 

s. h. 

8 . 


si. s. c. 

V. si. 8. h. 



1 

i 3.1«® 

V. st. s. 

V. Sl. 8. 


s. h.; s. 

s. h.; 8. 

sl. S. 


alk. 

aq. a. 



0.01«®; 

V. s- ^ 

sl. s. pet. 


8. h. 




st. s. h. 

8. 

s. ; s. bz. 

299760mra 

si. s. 

s. 


2541 35mm 

' si. s. 

8. 

s. 

302 

8. h. ] 

8. 

8. 

417 

8. h. bz. 

8. h. 

s. h. 

d. > 184 

V. si. s. h. 

s. h. 

V. sl. 8. 

- HeO > 158 

3.328® 

15.526® 

i. chi. 

314 

i. 

V. 8. h. 

V. s. h. 

343-4 

1. c. 

s. 

1 s. bz. 


si. 3. 

s. 

s. 

subl. 

si. s. h. 

8. 

s. 


i. 

Sl. 8. 

1 

1 

8. NaOH 

167-70’0*"«* 

0.06 h. 

4207® 

V. 8. 

180 - 2 ’ 2 nm. 




'f 40^6mm 

1 

. 9 



si. 8. 

s. 


209-10 

st. d. h. 

d. 


230-5 

i. 

s. 

8. 


i. 

s. h. 

1 8. 

1 


i.; s. chi. 

si. 8.; 

sl. S. 



si. s. bz. 


subl. 

s. h. 

s. 

»• 


s. h. 




si. s. h. 

s. 

s. 


s. bz. 

s. ; s. CS 2 

1 

8. 


Phenyl carbtnol 782 Phenyl-cinchonic acid 6234 Pheny disulfide 2715 

Phenyl carbonate 2711 Phenyl-cyanamide 1678 Phenyi-ethane 2973 

Phenyl-carbonimide 5177 Phenyl-iso-cyandichloride 5168 Phenyl-ethanolamine 2930 

Phenyl-carbylamine 5178 Phenyl cyanide 716 Phenyl ether 2719 

Phenyl-catechol 2339 Phenyl-diacetamlde 1670 Phenyl-ethylacetic acid 3119 

Phenyl cellosolve 5136 Phenyl-dibromopropionic acid 1830 Phenyl-ethyl bromide 937-8 

Phenyl chloride 1324 Phenyl-dichlorophosphine 6270 Phenyl-ethyl carbinol 3123 

Phenvl-chloroform 735 Phenyl-dimethylpyrazolone 565 Phenyl-ethyl ether 5111 




rn 


AJL^ AO 


No. 

Name 

Synonym 

1 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6176 

Phenyl crotonic aoid 


CeHsCHiCHCHr 

IX-612 

162.18 


(iso) 


COzH 



6177 

iso-cyanate 

phenyl carbonimide 

CsHsN.CO 

XII-437 

119.12 

6178 

iso-cyanide 

phenyl carbylamine 

CeHs'NrC 

XII-191 

103.12 

5179 

cyclohexane 

cyclohexylbenzene 

C6H5CH(CH2)4CHr 

1 i 

V-503 

160.25 

5160 

3,4-dichloroben- 


Cl2C5H3*S03*C6H5 


303.16 


zene sulfonate 




5181 

diethanolamine 


(H0CH2CH2)2N- 

XII-183 

181.23 




CeHs 



6162 

dihydroquinazo- 

orexin 

C6H4CH2N(C6H5)* 

XXIII-137 

208.25 


line 


1 






CH:N 

1 



5183 

ditolyl methane 


C6H5CH(C6H4CH3)2 

V-712 

272.37 


(4,4') 





5184 

di-o-xenyl 

phosphen 6 

(C} 2 H 90 ) 2 :P 0 * 


478.46 


phosphate 


OCfiHs 



5185 

ethyl acetate (0) 


C 6 H 5 C 2 H 4 O 2 CCH 3 

VI-479 

164.20 

5186 

ethyl alcohol (a) 

Me-Ph-carbinol 

C 6 H 5 CHOH-CH 3 

VI-475 

122.16 

5187 

ethyl alcohol (fi) 

benzyl carbinol 

C 6 H 5 CH 2 CH 4 OH 

VI-478 

122.16 

5188 

ethylamine (a)(dl) 


C6H5-CH(NH2)CH3 

XII-1094 

121.18 

5189 

ethylamine (0) 

co-phenyl-ethylamine 

C 6 H 5 CH 2 CH 2 NH 2 

XII-1096 

121.18 

5190 

ethyl benzoate (0) 




226.26 

6191 

ethyl chloride (0) 

/9-CI-ethyl oenzene 

CfiH^CHzCHzbr 

V-354 

140.61 

5192 

ethyl cinnamate 


CeHs'CHrCHCOa* 


252.30 


(0) 


CH 2 CH 2 C 6 H 5 



6193 

^-gluoosazone 

Ph-d-f r uctosazone 

(C6H5NHN)2C6H,o04 

XV-225 

358.39 

5194 

glycine (N) 

anilino-acetic acid 

CsHsNH-CHz-COzH 

XII-4e8 

151.16 

5195 

glycine o-car- 


H02CC6H4NHCHr 

XIV-348 

195.17 


boxylic acid 


CO 2 H 



5196 

hydrazine 


C 6 H 5 NHNH 2 

XV-67 

108.14 

5197 

hydrazine HCI 


C 6 H 5 N 2 H 3 HCI 

XV-108 

144.61 

5198 

hydrazine-p- 8 ul- 


H 2 NNHC 6 H 4 SO 3 H 

XV-639 

188.20 

, 

fonic acid 





5199 

hydrazoquinoline 

(a) 

C6H5(NH)2C9H6N 

XXII-564 

235.28 

5200 

hydroxylamine (0) 


CeHs-NHOH 

XV.2 

109.12 

5201 

hydroxyl amine 09) 

(oxalate salt) 

2C6H5NH0HH2C204 


308.28 

6202 

3-methyl pyrazolone 

(/V) 

C 4 H 5 ON 2 C 6 H 5 

XXIV -20 

174.20 

5203 

morpholine (4) 


(CH2)rO.(CH2)2N. 

1 1 

XXVII -6 

163.21 




CeHs 



5204 

naphthalene (a) 


CeHsCioH, 

V-687 

204.26 

5205 

naphthalene 09) 


CeHs'CloHy 

V-687 

204.26 

5206 

a-naphthylamine 

(JV) 

CeHs'NHCioHy 

XII-1224 

219.27 

5207 

/9-naphthylamlne 

(m 

C 6 H 5 NHC 10 H 7 

XII-1275 

219.27 

5208 

1 -naphthylamine- 

(N); phenyl (peri) 

CeHsNH-CioHe- 

XIV-753 

299.33 


8 -sulfonic acid 

acid 

SO 3 H 



5209 

a-naphthyl carbinol 


CsHs-CHOHCioHt 

VI-710 

234.28 

5210 

o-naphthyl ketone 

benzoyl-naphthalene 

C^HsCOCioHt 

VII-510 

232.27 

5211 

p-naphthyl ketone 


CsHs-COCioHt 

Vn-611 

232.27 

5212 

nitroamine 


C6H5NH-N02 


138.12 

5213 

nitromethane 

cD-nitrotoluene 

C 6 H 5 CH 2 NO 2 

V-325 

137.13 


Phenyf-ethyl-bydAntoin 3126 
FhenyMthyl ketone 3129 
Phenyt^ethyf eulbde 3132 
Phenyl-ethylene 5646 
Phenyl-ethylene oxide 6648 


Phenyl fluoride 3258 
Phenyl-formanilide 3306 
Phenyl-fructoeazone 5193 
Phenyl-olyoine ethyl ester 3125 
Phenyl-fliyoxaloxime 4874 


Phenyl-glyoxylic acid 758 
Phenyl-nydrocinnamic acid 2739 
Phony l-hydroquinone 2338 
Phenyl-hydroxyorotonio aoid 637 
Phenvi iodide M79 










drcanic compounds 
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Crystalline » •£ 

No. Form and Specafio 

Color Gravity 


Spedfio Meliina 
Gravity Point ®C. 


Boilina 
Point •C. 


Soiability in 100 Parts 

Water I Aloohol \ Eti 


5177 Iq. 

5178 col, Iq. 

5179 oil 

5180 cot. nd. 


1.096^® 

0.978^s® 

0.944^^® 


302 si. d. sl.s. h. 


‘f6576fiam 

7840mnx 

239745mm 


5181 cr. 1.1 aof*® 

5182 pl./et.lo. 1.2904® 

5183 nd./Meai 


>350 8J.d. 525®;23M‘= 

bz. 

d. i. 


5185 Iq. 

5186 Iq. 

5187 col. oil 

5188 oil 

5189 Iq. 

5190 yel. Iq. 

5191 oil 

5192 I col. cr. 


1.20^*^® 

285-330*«“ 

i. 

1 .05122 50 

232 


1 .019V^® 

1 21.4 203.6745inm 

i. 

1 .023^® 

-27 219-21750mm 

1.620® 

0.94015® 

ca. —65 187.574i“n» 

4.220® 

0.958^“ 

198 

8. 


204-625mm 

i. 

1.069^® 

190-200 81. d. 



5193 yel. nd. 205 d. 

5194 cr. 127 

5195 nd./Meal 218-20 


5196 It. yel. oil 

5197 If./al. 

5198 cr./al. 


5201 col. nd. 

5202 pr./aq. 

5203 cr./al. et. 


1.097H’J* 


waxy 45 ± 

If./al. 108-9 

pr./al. 62 

rhb./MeaL 107-8 

If. 


cr./al. 
rhb./al. 
rhb./al. 
If./lo. 


-|9117iiub 

269.9 


336-7 

345-6 

335528111m 

395.5 


>360 

385 

398^^4mm 
expl. 98 



♦Crysts. + iH*0, m. 24«±. 

Phenyl mercaptan 5915 Phenyl-mathylamino-propanol, cr. 

Phenyl-mercuric acetate 4036 Phenyl-methyl carbinol 6186 
Phenyl-mercuric chloride 4037 Phenyl-methyt-hydrazine 4336-40 
Phenvl-mercuric nitrate 4038 


Phenyi-methyi-f cf. also methyl-phenyl-. 
Phenyl-mathylamino-propanolf cr. aikd. 


Phenyl-methyl ketone 51 
Phenyl mustard oil 5241 
Pher^l-naphthyl-methane 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5214 

PhensrI phenacyl 

«-Br-p-phenyl- 

C6HsC6H4CO- 


275.14 


bromide 

acetophenone 

CHz-Br 



5215 

phenacyl chloride 

w-CI-p-phenyl- 

C6H5'C6H4‘C0* 

VII-443 

230.69 



acetophenone 

CHrCI 



5216 

phenol (o) 

2 -hydroxy-diphenyl 

C6H5C6H4-OH 

VI-672 

170.20 

5217 

phenol (m) 

3-hydroxy-diphenyl 

C6H5C6H4-OH 

VI-673 

170.20 

5218 

phenol (p) 

4-hydroxy-dlphonyl 

CeHsCsHvOH 

VI-674 

170.20 

5219 

phosphine 


CeHs'PHz 

X VI-757 

110.10 

5220 

propiolic acid 


CgHs’C j C'COjH 

IX-633 

146.14 

5221 

propionate 


CzHs'COz’CcHs 

VI-154 

150.17 

5222 

w-propyl bromide 

( 7 ) 

C6H5-(CH2)3*Br 

V-391 

199.09 

5223 

propylene (a, a) 

£so-allylbenzene 

CfiHsCHiCH-CHs 

V-481 

118.17 

5224 

propylene (fi) 

of-methyl-styrene 

C6H5C(CH3):CH2 

V-484 

118.17 

5225 

propylene ( 7 ) 


CsHs'CHz'CH iCHz 

V-484 

118.17 

5226 

pyridine ( 2 )(a) 


C 6 H 5 C 5 H 4 N 

XX-424 

155.19 

5227 

pyridine (3)(^) 


C6H5*C5H4N 

XX-424 

155.19 

5228 

pyridine (4)(y) 


C 6 H 5 C 5 H 4 N 

XX-424 

155.19 

5229 

pyrrole (.'V) 


C4H4N-C6H5 

XX-164 

143.18 

5230 

quinoline ( 2 )(cr) 


CsHs-CgHsN 

XX-481 

205 25 

5231 

quinoline (4) 


CeHsCsHfiN 

XX-483 

205.25 

5232 

quinoline ( 6 )(p) 


CsHs-CgHgN 

XX-483 

205.25 

5233 

quinoline ( 8 )(o) 


CsHs-CgHfiN 

XX-484 

205.25 

5234 

quinoline-4-car- 

2-Ph-cinchonic 

C 6 H 5 -C 9 H 5 NC 02 H 

XXII-103 

249.26 


boxylic acid ( 2 ) 

acid; atophan 




5235 

salicylate 

salol 

H0-C6H4C02C6H5 

X-76 

214.21 

5236 

semicarbazide ( 1 ) 


CsHsNHNHCONHz 

XV-287 

151 .17 

5237 

semicarbazide (4) 


CsHs-NHCO-NzHa 

XII-378 

151 .17 

5238 

stearate 


CitHssCOz'CsHs 

VI-155 

360.56 

5239 

succinic acid (a) 

(rfl) 

C6H5C2H3(C02H)2 

IX-865 

194.18 

5240 

thioacetamide 

thio-Ph-acetamide 

CeHs-CHz-CSNHz 

IX-460 

151.22 

5241 

iso-thiocyanate 

phenyl mustard oil 

CeHsNrCiS 

XII-463 

135.18 

5242 

thiohydantoic acid 

phenyl-pseudothio- 

C 6 H 5 N:C(NH 2 )S- 

XII-411 

210.25 



hydantoic acid 

CH 2 CO 2 H 



5243 

thiosemicarbazido 

ri) 

CeHsNHNHCSNHz 

XV-294 

167.23 

5244 

thiourea 

Ph thiocarbamide 

CeHsNHCS’NHz 

XII-388 

152.21 

5245 

toluene (a) 


C6H5'C6H4'CH3 

V-596 

168 23 

5246 

toluene (m) 


C6H5C6H4'CH3 

V-596 

168.23 

►247 

toluene (p) 


C6H5'C6H4-CH3 

V-597 

168.23 

>248 

p-totueno sulfonati 


CH 3 C 6 H 4 S 03 C 6 H 5 

XI-99 

248.29 

5249 

o-tolyl ketone 

Me benzophenone 

C 6 H 5 COC 6 H 4 CH 3 

VII-439 

196.24 

5250 

m-tolyl ketone 


C 6 H 5 COC 6 H 4 CH 3 

VII-440 

196.24 

i251 

p-tolyl ketone 


CeHs-CO-CeHaCHa 

VII-440 

196.24 

5252 

p-tolyl sulfone 

Me diphenyl sulfone 

C6H5*S02*C6H4’CH3 

VI-418 

232.29 

5253 

urea 

phenyl carbamide 

CsHs'NHCO-NHz 

XII-346 

136.15 

•254 

urethane t(^) 

Et-Ph-carbamate 

CcHs'NHCOzCzHs 

XII-320 

165.19 

>255 

xanthydrol (9) 


CeHsCisHsOCOH) 

XVII-138 

274.30 

>256 

Phenylene diamine 

1,2-diami nobenzene 

NH2-C6H4NH2 

XIII-6 

108.14 

5257 

diamine HCI (a) 


C6H4(NH2)2.2HCI 

XIII- 14 

181 .07 

>258 

diamine (m) 

1,3-diaminobonzene 

NH2-C6H4NH2 

XIII-33 

108.14 

>259 

diamine HCI (m) 


C6H4CNH2)2-2HCI 

XIII-38 

181.07 

>260 

diamine (p) 

1,4-diaminobenzene 

NH2-C6H4NH2 

XIII-61 

108.14 

5261 

diamine HCI (p) 


C6H4(NH2)2*2HCI 


181.07 

>262 

diamine sulfonic 

2,5-diaminoben- 

(NH2)2C6H3S03H- 

XIV-712 

224.23 


acid (p) 

zene 1 -sulfonic acid 

2 H 20 




t Soa also No. 5167. Phenyl-phenylenadiamine 313-4 Phenyl-propionitrlle 3709 

Phenyl-nitrosohydroxylamine Phenyl phosphate 6341 . Phenyl-proplonyl chloride 3708 

1674 Phenyl phosphite 6343 Phenyl-propyl alcohol 3122, 3705 

Phenyl-oxydisulfide 2716 Phenyl phthalate 2737 Phenyl-propyl carbinol 5436-7 

Phenyl-pentane 4gr1-4 Phenyl-phthalimide 5273 Phenyl-propyl ketone 5439-40 

Phenyl perl acid 5208 Phenyl-propionaldehyde 3706 Phenyl-pyrocatechol 2339 

PherwI-phenol methyl ether Phenyl-propionamide 3707 Phenyl succinate 2748 

4073-4 Phenyl-propionic acid 3683. 3704 Phenyl-sulfanilic acid 2701 



ORGANIC COMPOUNDS 
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Meltiiiff 
Point ®C. 


Solubility in 100 Parts 
Leir j Alcohol j E 


5214 

col. nd. 


5215 

yel. cr. pd. 


5216 

nd./pet. 


5217 

nd./aq. 


5218 

nd./aq. al. 


5219 

Iq. 

1 .001*5° 

5220 

nd./aq. 


5221 

pr. 

1.047M' 



nd./aq. al. 
nd./et. 

cr./al. 1 

Iq. 

nd./Meal. 


rhb./al. 

If./aq. 

rhb./aq. 

cr. 

cr./aq. 
rhb./al. i 

col. Iq. j 

col. nd. ) 

j 

pr./al. 

nd./aq. 

«q. 

Iq. 

If./lg. 

rhb. nd./al.^ 
col. Iq. 

Iq. 

mn. 

pl./al. 

mn. 

pl./al. 

pr./bz. Ig. 

If. 'aq. 

nd. I 

rhb. 

col. ncl. 

mn. 


Phenyl sulfide 2749 
Phenyl sulfone 2760 
Phenyl-thiocarbamide 5244 
Phenyl-tolylamine 4220 
Phenyl-tolyl-hydrazine <271-3 
Phenyl'tolyl-methane 842-3 
Phenyl-trityl ketone 731 
"Phenyl urethane" 6167 


59-60(55) 

124.5 

147 

52-3 

1 59-60 

103-4 


275 

>300 

305-8 

160-1 

subl. 

21 1 760tMn 
121-220««“‘ 
176-7 
165.4 
156-7 

269-70749inn> 

269-707*9«a» 

274-5 

234 

363 

260^“°* 

283187mm 


d. 140-70 

267^5imo 

-HzO > 168 
d. 

219-20 


312 - 5735 “ 

32l76lD»m 

326.5 

d. 160 
237 si. d. 
subl. 
256-8 


i.; s. Ig. 
si. s. 
i.; s. alk. 


Ether 


6.778® al. 


s.;8. alk. 8. 

V. 8. 3. KOH 


s. h. 

i.; s. pet. 
si. s. 
i. 

V. si. s. 

8. bz. 

L; s. alk.; 
4h.Meal. 
0.015 
8. h. 
si. s. h. 

8. h.; 8. ac. 
V. si. 8. h. 

V. si. s. ; 8. 

a.; 8. alk. 
si. s. 
0.26*8® 


i.; V. 8. bz. 
I. 

«» chi. 
i.; s. bz. 
si. s. ac. 

8. h. 
i. c. 

si. s. ac. 

4 235° 

V. s. 

V. s. 


s.;8. ehl. s.js. bz. 

s. h. 8. 


5 h. abs. ; s. ; s. a. ; 

3 h. act. 0.4h. bz. 

V. 8. h. 8.;80bz. 

8.; 8. act. 8l. 8. 


V. bI. s.;8l. V. 8l.8.;v. 

s. CS 2 si. 8. bz. 

8. h. 8l. 8. 

s. 5.9*oo®aq. 

s. abs. 8. 

8. abs. 8. 

8. abs. 8. 

V. s. V. s. 

V. s. 80% al. V. 8. 


1.6220® si. 8. bz. 

8. Sl. 8. 

S. 8. 

s. h.;8. bz. 8.;i. Ig. 


8.; 8. chi. 



Phenylene-cyclotrlazine 252 
Phenylene-dimercaptan 
2820 

Phenylene-diphenyl 2703-5 
Phenylene-guantdine 263 
Phenylene-urea 709 
Phillyrin, cf. gtcde. 
Phillyroside. cf. glcde. 


Phloretinic acid 3713 
Phloridzin, cf. glcde. 

Phlorizin, cf. glcde. 

Phloroglucinol 6218-9 
Phloroglucinol carboxylic acid 6222 
Phlorol 3114 
Phlorone 2550 
Phlorrhizin, cf. glcde. 
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No. 

Namo 

Synonym 

Fonnula 

Beil. 

Ref. 

Formula 

Weight 


Phonyfono 





5263 

dianiioo sulfonic 


CftHsO)N 2 S- 2 HCi 


261.13 

acid (p) HCI 




5264 

Phloretin 

dihydronaringenin 

C 15 H 14 O 5 

Vin-498 

274.26 

5265 

Phlorogtuclnol tri- 

(1.3,5) 

C,Hi(OCaH5)j 

VI-1103 

210.26 


ethyl ether 





5266 

tri methyl ether 

(1,3,5) 

C6H,(0CH3), 

VI-1101 

168.19 

5267 

trioxime (1,3,5) 


C6H6(:N0H)3 

XV-34 

171.16 

5268 

Phorono 

ay m-difsopropyli- 

1(CH3),C:CH],C0 

1-751 

138.20 



dene acetone 




5269 

iao-Phorono 

1,1,3-tri Me-cycio- 

(CH3)3C6H50 

vn-65 

138.20 



hexene-3-on6-5 




5270 

Photphonyl 

Ph-diCI-phosphine 

C 6 H 5 PCI 2 

XVI-763 

178.99 


chlorido 





5271 

Phosphobofizoffio 


CsHsPrPCaHs 

XVI-824 

216.16 

5272 

Phthalamldlcacld 

o-phthalamic acid 

NH 2 COC 6 H 4 CO 2 H 

IX-809 

165.14 


(o) 





5273 

Phthalanll ! 

N-Ph-phthali mide 

C6H5N:C8H402 

XXI-464 

223.22 

5274 

Phthalicacid(o) 

phthalic acid 

C6H4(C02H)2 

IX-791 

166.13 

5275 

acid Na 

(mono Nasalt) 

C 8 H 504 Na- 2 H 20 

IX-796 

224.15 

5276 

acid (m) 

isophthaiic acid 

CsH4(C02H)2 

IX-832 

166.13 

5277 

acid (p) 

terephthalic acid 

C6H4(C02H)2 

IX-841 

166.13 

5278 

aldehyde t(o) 


C4H4(CH0)2 i 

VII-674 

134.13 

5279 

aldehyde (m) 


C6H4(CH0)2 

VII-675 

134.13 

5280 

aldehyde (p) 


C6H4(CH0)2 

VII-675 

134.13 

5281 

amide (o) 

phthaidiamide 

C6H4(C0NH2)2 

IX-814 

164.16 

5282 

anhydride (o) 


C6H4(C0)20 

XVII-469 

148.11 

5283 

dichioride (o) 

phthalyl dichioride 

C6H4(C0CI)2 

IX-805 

203.03 


(aym) 





5284 

dichloride (o)(una) 

phthalyl dichioride 

C6H4COOC:Cl2 

1 1 

IX-805 

203.03 

6285 

dichloride (m) 

isophthalyldichio- 

C6H4(C0CI)2 

IX-834 

203.03 



ride 




5286 

dichloride (p) 

terephthalyl diCI 

C6H4(C0CI)2 

IX-844 

203.03 

5287 

imide (o) 

o-phthalimide 

C6H4(C0)2NH 

XXI-458 

147.13 

5288 

nitrile (m) 

isophthaiic nitrile 

C6H4(CN)2 

IX-836 

128.13 

5289 

nitrile (p) 

terephthalic nitrile 

C6H4(CN)2 

IX-846 

128.13 

5290 

Phthallda 



C6H4CH20CO 

1 1 

XVII-310 

134.13 

5291 

Phthalofiloacld 

(1,2) 

1 1 

C6H4(C02H)‘C0- 

X-857 

194.14 




C 02 H 



5292 

PhthalopheiioiM 

triPh-carbinol-o- 

(CeH 5 ) 2 CCsH 4 COO 

XVII-391 

286.31 



carboxylic anhyd. 

1 1 



5293 

Phytadiene 


C 20 H 38 

1-263 

278.50 

5294 

Phytana 


C 20 H 42 

1-174 

282.54 

5295 

Phytanol 

dihydrophytol 

C 20 H 41 OH 

1-431 

i 298.54 

5296 

todium 


C2oH4iONa 


320.53 

5297 

Phytana 


C 20 H 40 

1-227 

280.52 

5298 

Phytal 


C2oH390H 

1-453 

296.52 

5299 

Plaana 


C 22 H 14 

V-735 

278.33 1 

5300 

PlaoUna (a) 

2-methyl-pyridine 

CH 3 -CSH 4 N 

XX-234 

93.12 

15301 

PlaallnaC^) 

3-methyi-pyridine 

CH 3 C 5 H 4 N 

XX-239 

93.12 1 


t Soe Alto Not. 162-4. 
Photaene 1247 
Photphoii -1 2707 
Photphon <^2 1907 
Photphoti.3 2713 


Pho8ph6n-4 2046 
Pho8phan-5 2762 
Pho8phen-7 6120 
Ph 08 ph«n -8 6166 
Pho8phen-9 6360 


Phosphen -11 1146 
Photo-glycin 3800 
Photol 4117 
Phthal alcohol 6497-9 
Phthalamio aoid 5272 










ORGANIC COMPOUNDS 
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* Sealed tube. 

Heated rapidly, 
hthaldiamide 5281 
Phthalimide 5287 
Phthaiimino-ethyl bromide 940 


Phthalin 5122 
Phthalyl dichloride 5283-4 
Phthiocol 4275 
Phthiocol acetate 4276-7 
Phthioool oxime 4278 


Phyllyrtn, cf. giode. 
Physoetigmine. cf. aikd. 

Picein, cf. glcde. 

Piceoside, cf. gicde. 

Piooline dioarboxylJc acid 6398 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5302 

PIcoline (y) 

4-methyl-pyrldine 

CH 3 C 5 H 4 N 

XX-240 

93.12 

5303 

Pieramic acid 

4,6-diN02-2-NH2- 

phenol 

H0C6H2(NH2): 

(N 02)2 

XIII-394 

199.12 

5304 

sodium salt 

sodium picramate 

C 6 H 405 N 3 NaH 20 

XIII-395 

239.13 

5305 

Picrolonic acid 

4-N02-3-Me-1-j»- 
N 02-phenylpyra- 
zolone-5 

CioHsOsN* 

XXIV-51 

264.20 

5306 

Piero podophyllin 


C 22 H 22 OB 

XIX-424 

414.40 

5307 

Picrorocellin 


C 20 H 22 O 4 N 2 

XXV-93 

354.39 

5308 

Picryl chiorido 

(1 ;2,4,6) 


C! C6H2(IM02)3 

V-273 

247.56 

5309 

Pimelic acid 

heptandioic acid 

(CH2)5(C02H)2 

11-670 

160.17 

5310 

acid (iao) 


(C 2 H 5 )(CH 3 )C* 

CH 2 (C 02 H )2 

11-685 

160.17 

5311 

nitrile 


(CH2)5{CN)2 

11-671 

122 17 

5312 

Pinacol 

2,3-dlMe-bu- 

tandiol-2,3 

[(CH3)2C0H]2 

1-487 

118.17 

5313 

hydrate 

pinacone hydrate 

CeHuOz-eHzO 

1-488 

226 27 

5314 

Pinacoline eoml- 
carbazone 


CsHizCrNNHCO* 

NHz 

III-104 

157.21 

5315 

Pinacolyl acetate 


CH 3 CO 2 C 6 H 13 

11-133 

144.21 

5316 

Pinacyanole 

sensitol red 

C 23 H2oN2‘C2H5l 

XXIII-320 

480 39 

5317 

Pinane (d) 


CioHis 

V-93 

138.24 

5318 

Pinene (a)(dl) 


C 10 H 16 

V-144 

136.23 

5319 

hydrochloride 

artificial camphor 

CioHie-HCI 

V-94 

172 69 

5320 

Pinol (dl) 

sobrerone 

CioHieO 

XVII-45 

152 23 

5321 

Piperic acid 


CH202:C6H3C5H502 

XIX-281 

218.20 

5322 

Piperidine 

hexazane 

CH2(CH2)4NH 

i 1 

XX-6 

85.15 

5323 

Piperonal 

heliotropine 

CHzOzrCeHjCHO 

XIX-116 

150.13 

5324 

acetophenone 


C8H602:CHC0C6H5 

XIX-141 

252 26 

5325 

Piperonyl alcohol 


CHzOzrCgHaCHzOH 

XIX-67 

152.14 

5326 

phloroglucinol- 
di methyl ether 

protocotoin; 

(2,4-diMeO) 

(CH30)2C,4H804 

XIX-242 

302.27 

5327 

Piperonylic acid 


CHzOzrCeHjCOzH 

XIX-269 

166 13 

5328 

Proflavine 

3,6-dlN Hz-acridine 
sulfate; trypa- 
flavine 

C,3HnN3H2S04* 

H 2 O 

♦XXII-650 

325.33 

5329 

Pregnan(e)diol 

23(a),20(a) 

C 21 HseOz 


320.50 

5330 

Pregnan (e)dioi 

3(a),20(/9) 

Czj HseOz 


320.50 

5331 

Pregnan(e)diol 

309),2O(a) 

C 21 HseOz 


320.50 

5332 

Pregnan (e )diel 

3(/3),20(fi) 

C 21 HseOz 


320.50 

5333 

Progesterone (a ) 


Czj H 30 O 2 


314.45 

5334 

Progesterone O) 

progestin; corporin 

C 21 H 30 O 2 


314.45 

5335 

Proline (I~) 

pyrrol idine-2- 
carboxylic acid 

HN(CH2)3CHC02H 

1 1 

xxn-2 

115.13 

5336 

Prominal 

1-Mo-5-Et-5-Ph- 
barbfturic acid 

(C6H5)(C2H5)(CH3)- 

C4H03N2 


246.26 

5337 

Prontosil t 

(4,1 ;r,2',4') 

prontosil red; rubi- 
azol ; streptozon 

H2NS02C6H4N:N- 

C6H3(NH2)2HCI 


327.79 

5338 

Propane 


CH 3 CH 2 CH 3 

1-104 

44.09 

5339 

iso-Propanolamlne 

o-NHz-woPr alcohol 

NH 2 CH 2 CHOHCH 3 

IV-289 

75.11 


t i»-Aminob0nzene>sulfonamide also sometimes called “Prontosil.' 
Picollnic acid 5406 Pilocarpine, cf. aikd. Pinacone 5312 

Pilosine, cf. aIkd. 

Plloty'8 acid 674 
Pimelin ketone 1606 
Pinacolin 4166 
Pinaoolin alcohol 3627 
Pinaoolon(e) 4166 


Picramide 6289 
Picric acid 6310 
PiCrocrocin, cf. glcde. 
Picryl«hydrazine 6311 
PIctol 4117 


Pilocarpidine, cf. aikd. 


Pineapple oil 1534>5 
Pinene HCI 864 
Pinite 4286 
Pinatol 4286 
Pipecoline 4345-7 
Pipecolyl carbinoi 2931 


Piperazine 2225 
Piperidinic acid 279 
Pi peri ne, cf. aikd. 
Piperylene 5064 
Piria acid 4541 
Pitayine, cf. aikd. 
Pivaltc acid 6245 
Pivalic aldehyde 6243 








1>RCANIC COMPOUNDS 


m 


No. 

Crystalline 
Form end 
Color 

Specific 

Gravity 

5302 

Iq. 

0.957-^4° 

5303 

red nd./al. 


5304 

red crust 


5305 

yei. nd./al. 


5306 

col. nd./bz. 


5307 

col. pr./al. 


5308 

yel. mn. 

I .797200 

5309 

mn./aq. 

1.29tV® 

5310 

rhb./aq. 


5311 

col. Iq. 

0 . 9491 80 

5312 

col. nd. 

Iq. 0 96715° 

5313 

cr./aq. 



5314 

nd./aq. 


5315 

col. Iq. 


5316 

b. gn./al. 


5317 

col. Iq. 

0.839^“ 

5318 

col. Iq. 

0.878-^-° 

5319 

cr. If. 


5320 

Iq. 

0 953:j;?° 

5321 

yel. nd./al. 


5322 

Iq. 

0 860 - 

5323 

cr./aq. 


5324 

yel. nd./al. 


5325 

nd. 


5326 

It. yel. 
mn./al. 


5327 

nd./al. 


5328 

red nd. 



5329 

col. cr./act. 


5330 

col. cr./al. 


5331 

col. cr./et. 


5332 

cr./aq. al. 


5333 

pr. 


5334 

nd./pet. 


5335 

hyg. nd./ 
al. et. 


5336 

col. cr. 


5337 

red cr. pd. 


5338 

col. gas 

(A) 1.562 
0.585"^^° 

5339 

Iq. 

0.97318° 


228 

190-220 

83 


Boilinff 
Point ®C. 


169 4 

154-6 

207-8 

183-4 

subl. si. d. 

106.4 


* Crysts. -f 6H20/aq., m. p. 47°. 
** Anhydrous cry8ts./et., m. p. 38°; 
Planocaine 4935 
Poirrier's blue 6344 
Poiygonin, cf. glcde. 

Popuiin, cf. glcde. 

Porphyroxine, cf. aikd. 

Potaseium myronate. cf. glcde. 


b. p. 172-5°. 
Pragmoline 82 
Prennitic acid 680 
Prehnitol 5827 
Prehnitylic acid 6257 
Primulin, cf. glcde. 
Procaine 4935 


Water 

Alcohol 

Ether 

<30 

00 

00 

0.1422°; 

s.; 8l. 8. 

si. 8.; 8. 

8. ac. 
2160 

chi. 

bz. 

0.9117° 

4.817° 

0.5117°; 

0.93 h. 

Shot 

0.617° Me al. 

i.; 8. alk. 

8. 

8. chi. 

i.; 8. chi. 

8. h. 

si. 8. 

i.; d. aq. 

4.817°; 

717 °; 

alk.;8.hz. 

s. h.ehl. 

si. 8. pet. 


175-6’ 


si. 8. c.; 
8. h. 

8l. 8. C. 
si. S. C. 


0 . 10 °; 

0.6678° 


150°; 

55078° 


8. ac. carb. 

V. si. s. h. si. s. h. 
1 c. s. 


V. 8.; 8l. 8. 

CSz 


8 . 

8 . 

8. ; si. 8. bz. 


i.;8. alk.; s.;i.alk. s.;s. bz.; 


8. chi. 
si. 8. 
i.; i.chl. 


1299««° 

cc. 


Progestin (e) 5334 
Proline-betaine, cf. aIkd. 
Prontosil album 527 
Propad ie no 183 
Propanal 5352 
Propandioic acid 4002 
Propan dipt 5465, 6286 
Propandithiol 6284 



PHYSICAL CONSTANTS OP 




No. 

Name 

. 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5340 

Prepargyl acetate 


CHaCOrCHrCiCH 

11-140 

98.10 

9341 

alcohol 

propyne-1-ol-3 

HCiCCHjOH 

1-454 

56.06 

5342 

bromide 

3-bromo-propyne-1 

HCiCCHaBr 

1-248 

118.97 

5343 

chloride 

chloro-allylene 

HCiCCHzCi 

1-248 

74.51 

5344 

iodide 

3-iodo-propyne-1 

HCiCCHzI 

1-248 

165.97 

5345 

Propanyl chloride t 

1 -chloro-propene-1 

CH 3 *CH:CHCI 

1-198 

76.53 

5346 

chloride (2ao) 

2-ohloro-propene-1 

CHjCCi :CH 2 

1-198 

76,53 

5347 

guaethol 

<4;1,2) 

CHsCHrCHCeHs: 

(OH)(OC2H5) 


178.22 

5348 

Proplollc acid 

propynoic acid 

HC'rCCOiH 

n-477 

70.05 

5349 

aldehyde 

propargyl aldehyde 

HCiCCHO 

1-750 

54.05 

5350 

Propionaldol 


C 2 H 5 CHOHCH: 

(CH3)CH0 

1-836 

116.16 

5361 

Propionic acid 

propanoic acid 

CH 3 CH 2 CO 2 H 

n-234 

74.08 

5352 

aldehyde 

oropanal 

CH 3 CH 2 CHO 

1-629 

58.08 

5353 

aldehyde oxime 

propionaidoxime 

C2H5CH:N0H 

1-631 

73.09 

5354 

aldehyde semi- 
car bazone (a) 


CaHs-CHiNNH* 

CONH 2 

III-101 

115.14 

6355 

aldehyde semi- 
car bazone 


CiHs-CH-.NNH- 

CONH 2 

III-101 

115.14 

5356 

amide 

propionamide 

C 2 H 5 CONH 2 

11-243 

73.09 

5357 

anhydride 


(C2H5C0)20 

11-242 

130.14 

5358 

anilide 

propionanilide 

C 2 H 5 CONHC 6 H 5 

XII-250 

149.19 

5359 

bromide 

propionyl bromide 

C2H5COBr 

11-243 

136.99 

5360 

chloride 

propionyl chloride 

CiHs-CO-CI 

11-243 

92.53 

5361 

fluoride 

propionyl fluoride 

C 2 H 5 COF 

11-243 

76.07 

5362 

iodide 

propionyl iodide 

C 2 H 5 COI 

11-243 

183.99 

5363 

nitrile 

ethyl cyanide 

CH 3 CH 2 CN 

11-245 

55.08 

5364 

Propyl acetanilide 

(N) 

acetyl n-propyl- 
aniline 

C8H5N(C0CH3)- 

CH2*C2H5 

XII-246 

177.24 

5365 

acetate (n) 


CH 3 CO 2 CH 2 C 2 HS 

11-129 

102.13 

5366 

acetate (iso) 


CH3COrCH(CH3)2 

11-130 

102.13 

5367 

acatoacetate (iao) 


CH3COCH2C02C3H7 

III-659 

144.17 

5368 

alcohol (n) 

propanol-1 

CHjCHiCHaOH 

1-350 

60.09 

5369 

alcohol (iso) 

propanol-2 

(CH3)2CH0H 

1-360 

60.09 

5370 

allyl barbituric 
acid (iso) 

numal; al urate 

(C3H5)(C3H7): 

C4H203N2 


210.23 

5371 

amine (n) 

1 -ami nopropane 

CH 3 CH 2 CH 2 NH 2 

IV-136 

59.11 

5372 

amine (iso) 

2-aminopropane 

(CH3)2CHNH2 

IV-162 

59.11 

5373 

p-aminobenzoata 

propesine 

NH2C8H4C02C3H7 

XIV-423 

179.21 

5374 

aniline (r»)(7V) 


C«H5NHCH2.C2H5 

XII-166 

135.20 

5375 

aniline (iso)(p) 

cumidine 

(CH3)2CHC56H4NH2 

XII-1147 

135.20 

5376 

areonic acid (n) 


C3H7AsO(OH)2 

IV-615 

168.01 

5377 

benzaldehyde (iso) 

(p) 

benzene (n) 

p-cuminic aldehyde 

(CH3)2CHC6H4CH0 

VIl-318 

148.20 

5378 


C6H5CHrC2Hs 

V-390 

120.19 

5379 

benzene (iso) 

cumene 

C6H5CH(CH3)2 

V-393 

120.19 

5380 

benzoate (r») 


CcHs-COz-CHrCtHs 

IX-112 

164.20 

5381 

benzoate (iso) 


CcH5C02CH(CH3)2 

IX.112 

164.20 

5382 

benzoic acid (r»)(o) 


C3HrC«H4'C02H 

IX-544 

164.20 

5383 

benzoic acid (Iso) 
<o) 

o-cumlnic acid 

(CH3)2CH.CsH4' 

! CO 2 H 

IX-546 

164.20 

5384 

benzoic acid (n)(p) 


C3H7C«H4*C02H 

IX-646 

164.20 


t PropertlM for Irant-; do, 
mpanofo «ofd 6351 
Propanol 6366-9 
Propanono 56 
Propanaatonol 9446 
Propanthlol 6494^6 
Proparayl sMeHyda 5349 


m. 


p. -134.8®, b. p. 32.8®. 
Propone 5459 
Propanoic acid 149 
Propanol 193 
Propanyl anisola 511 
Propanyt bromide (iao) 990 
Propanyl oar bi not (iao) 4099 


Propanyl cyanide 1563 
Propanyl guaiacol 1280, 3223 
Propanyl trimethoxy benzene 584 
Propesine 5373 
Propine 226 
Propionamide 5396 










OBGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

BoOina 
Point ®C. 

1 Solubility in 100 Parte | 

Water 

Alcohol 

Ether 

5340 

col. fq. 

1.005^“ 


124-5 


s. 

8. 

5341 

coi. Iq. 

0.972^® 

-17 

114-6 

8. 

00 

CO 

5342 

Iq. 

1 .52»® 


88-90 




5343 

Iq. 

1 . 045*® 


65 




5344 

iq. 

2.0180® 


115 



8. 

5345 

ool. Iq. 

0.935^* 

-99 

37 

i. 

«*> ; «*> act. 

< 0 ; «» ba. 

5346 

iq. 

0.918*® 

-137.4 

22.65 

1 . 



5347 

col. pd. 


85-7 


1 . 

8 . 

8. 

5348 

col. Iq. 

1.13941** 

18 

t 02200 intn 

s. 

8 . 

8 . 

5349 

oil 



59-61 




5350 

col. Iq. 

0 986^® 


S4.011mra 

8 . 



5351 

col. Iq. 

0.993^® 

- 20.8 

141.4 

oo 

00 

« ; eo chi. 

5352 

col. Iq. 

0.807-\'i® 

-81 

49.57<0™n» 

20 Z 0 «> 

00 

00 

5353 

Iq. 

0.926^^® 

21(40?) 

130-2 




5354 

nd./bz. + 


88-90 


V. s. 

V. s. Ivbz. 



Ig. 






5355 

pl./aq. 


154 

less 8 . bz. 


r • • • 






than ct 




5356 

rhb. pi. 

1.042^""-® 

79-80 

222.2 

V. s. 

V. 8. 

V. s. 

5357 

col. Iq. 

1.0123^“ 

-45 

167 

d. 

d. 


5358 

If./al. 

1.175 

105-7 


0.4240 

8. ; s. h. aq. 

8. 

5359 

Iq. 

1.52134^“ 


103-4 

d. 

d. 

8. 

5360 

col. Iq. 

1.065^“ 

-94 

80 

d. 

d. 

8. 

5361 

col. Iq. 

0.972’*® 


44 

d. 

d. 


5362 

Iq. 



127-8 

d. 

d. 


5363 

col. Iq. 

0.782-^ii® 

-91.9 

97.2 

s. 

CD 

00 

5364 

mn. pl./et. 


47-8 

26671 zmin 

i. 

s. 

8 . 


or fg. 







5365 

col. Iq. 

0 886 ?4'’® 

-95 

101 6 

1 . 6 ’ 6 o 

00 

00 

5366 

col. Iq. 

0 874|^° 

-73 4 

88.4 

3200 

00 

OO 

5367 

col. Iq. 



185-7 

V. si. s. 


8. 

5368 

col. Iq. 

0.804^:/^° 

-127 

97.2 

GO 

CO 

00 

5369 

col. Iq. 

0 . 785 -if®-® 

-89 5 

82.4 

CD 

00 

00 

5370 

col. cr./aq. 


137-8 


si. s. 

8. 

8. 

5371 

col. Iq. 

0.718|§® 

-83 

49-50761 

oo* 

m 

00 

5372 

col. Iq. 

0.694->^° 

-101 

33-4 

00 

00 

00 

5373 

col. pr. 


74-6 


V. si. 8. 

8 . ; 8 . chi. 

8 . ; 8 . bz. 

5374 

Iq. 

0.949’8® 


222 

i. 

V. 8. 

V. 8. 

5375 

Iq. 

0.953 

<-20 

225761 Dun 

i. 



5376 

col. nd./al. 


126-7 


V. 8. 

V. 8. 

i. 

5377 

Iq. 

0 . 978 ^a® 


236-7 

i. 

8 . 

8. 

5378 

col. Iq. 

0.862^® 

-99.6 

159.2 

i. 

® ; 8 . SO 2 

«>;l. NH 3 

5379 

col. Iq. 

0.862^^® 

-96.0 

152.4 

i. 

00 

00 

5380 

col. Iq. 

1 . 021 H® 

-51.6 

231 

i. 

s. 

8. 

5381 

col. Iq. 

i.oioll® 


218.5 

i. 

8 . 

6 . 

5382 

If./aq. al. 


58 

272739nijn 

si. s. h. 

8 . 


5383 

pr. /aq. 


51 


si. s. h. 

8. 

8. ; 8. bz. 

5384 

pr./h. aq. 


140-1 


si. 8. h. 

8. 

8. : 8. bz. 


Propionanilide 5358 Propionyl phenol 3810-1 Propyl-acetylene 5086 

Propionyl bromide 5359 Propiophenone 3129 Propyl-acetylene (iao) 4168 

Propionyl ohioride 6360 Proponat 2776 Propyl adipate 2771 

Propionyl fluoride 5361 Propyl-, of. also dipropyl-. 

Propionyl iodide 5362 Propyl acetone 4164 




664 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5385 

Propyl benzoic acid 

cuminicacid 

(CH3)2CH.C6H4- 

IX-546 

164.20 


(iao) (p) 


COzH 



5386 

benzoic amide 

cuminic amide 

(CH3)2CH.C6H4- 

IX-547 

163.21 


(*80)(p) 


CONHz 



5387 

o-benzoyibenzoate 


C6H5C0C6H4-C02- 


268.30 


in) 


'CH 2 C 2 H 5 



5388 

bromide (n) 

l-bromopropane 

CH 3 CH 2 CH 2 Br 

1-108 

123.00 

5389 

bromide (iso) 

2 -bromopropane 

CHjCHBrCHs 

1-108 

123.00 

5390 

bromopropenyi 

nostal ; noctal 

(C 3 H 7 )(CH 3 CBr: 


289.14 


barbituric acid 


CH):C4H203N2 



5391 

iao-butyl ketone 


C2H5-CH2COC4H9 

1-706 

128.21 

5392 

{.n) 

n-butyrate (n) 


C 3 H 7 CO 2 C 3 H 7 

11-271 

130.18 

5393 

iso-butyrate (n) 


(CH3)2CHC02C3H7 

11-291 

130.18 

5394 

n-butyrate (iso) 


C 2 H 5 CH 2 C 02 CH: 

11-271 

130.18 




(CH3)2 



5395 

iso-butyrate (iso) 


C3H7‘C02C3H7 

11-291 

130.18 

5396 

caproate (n) 


CSH 11 -C 02 CH 2 C 2 H 5 

11-323 

158.23 

5397 

caprylate (n) 


C7H,5C02CH2C2H5 

11-348 

186.29 

5398 

carbamate (n) 


NH 2 C 02 CH 2 C 2 H 5 

III-28 

103.12 

5399 

carbonate, ortho- 


C(0CH2-C2H5)4 

III -6 

248.35 

5400 

chloride (n) 

1 -chloropropane 

CH 3 CH 2 CH 2 CI 

1-104 

78.54 

5401 

chloride (iso) 

2 -chioropropane 

CH 3 CHCICH 3 

1-105 

78.54 

5402 

chloroformate (n) 

n-Pr chloro- 

CIC02-CH2C2H5 

m-11 

122 55 



carbonate 




5403 

chloroformate (iso) 

iso-Pr chlorocarb. 

CI-C02-CH(CH3)2 

in-12 

122 55 

5404 

iso-cyanide (n) 

ri-propyl carbylamine 

C 2 H 5 CH 2 N:C 

IV-141 

69.10 

5405 

iso-cyanide (iso) 

iso-Pr carbylamine 

(CH 3 ) 2 CH-N:C 

IV-154 

69 10 

5406 

fluoride (rt) 

1 -fluoropropane 

CH 3 CH 2 CH 2 F 

1-104 

62 09 

5407 

fluoride (iso) 

2 -fluoropropane 

CH 3 CHFCH 3 

1-104 

62.09 

5408 

formate (n) 


HC 02 CH 2 C 2 H 5 

n-21 

88.10 

5409 

formate (iso) 


HC02CH(CH3)2 

11-21 

88.10 

5410 

formate, ortho-(n) 


HC(0CH2C2H5)3 

11-21 

190.28 

5411 

furoate (n) 


C 4 H 30 C 02 C 3 H 7 

XVIII-275 

154.16 

5412 

iS-furylacrylate (n) 


C 4 H 30 *CH:CH- 


180.20 



C 02 CH 2 C 2 H 5 



5413 

gfycolate (iso) 


HOCH 2 C 02 C 3 H 7 

♦*m-172 1 

118.13 

5414 

n-hexyl ketone (n) 

decanone-4 

C 3 H 7 COC 6 H 13 

1-711 

156.26 

5415 

j»-hy dr oxy benzoate 

in); nipaeol 

HOC 6 H 4 C 02 C 3 H 7 

X-160 

180.20 

5416 

hydroxylamine (fi) 


C2H5-CH2NHOH 

IV.537 

75.11 

5417 

iodide (n) 

1-iodopropane 

CHaCHz-CHzI 

1-113 

169.99 

5418 

iodide (iso) 

2-iodopropane 

CH 3 CHICH 3 

1-114 

169.99 

5419 

lactate (n) 


C2H4(0H)C02C3H7 

III-265 

132.16 

5420 

lactate (iso) 


C2H4(0H)C02C3H7 

III-282 

132.16 

5421 

levulinate in) 


C 4 H 70 C 02 C 3 H 7 

III-675 

158.19 


malonic acid in) 


C3HrCH(C02H)2 

n-657 

146.14 

5423 

malonic acid (iso) 


C3H7CH(C02H)2 

n-669 

146.14 

5424 

mercaptan in) 

propanthiol-1 

CH 3 CH 2 CH 2 SH 

1-359 

76.15 

5425 

mercaptan (iso) 

propanthiol-2 

(CH3)2CHSH 

1-367 

76.15 

5426 

flc-naphthylamine 


CioHrNHCHrCaHs 

XII-1224 

185.26 

5427 

\n) 

nitrate in) 


CH3CH2CH2‘0N02 

1-356 

105. P9 

5428 

nitrite (n) 


CHsCHz-CHrO-NO 

1-355 

' 89.09 


Propyl-benzyl alcohol (iao) 1571 
Propyl-bromobutyramide 4580 
Propyl carbinol (n) 1034 
Propyl carbinol (iao) 1038 
Propyl carbonate 2780 


Propyl carbylamine 5404-5 
Propyl chlorocarbonate 5402-3 
Propyl cyanide 1175-6 
Propyl dib>'omo8uccinate 2781 
Propyl diaulfide 2782 


Propyl ether 2783-5 
Propyl-ethylene 498-9 
Propyl mafeate 2788 
Propyl malonate 2789 
Propyl mustard oil 5450 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

m 

Boiling 
Point ®C. 

I Solubility in 100 Parts 

Water 


■Igggil 

5385 

tri. 

1,162 

116-7 

subl. 

0.01525® 

8 . ; 8 . cono. 

8 . 







H 2 SO 4 


5386 

nd. or pi. 


155 


si. 8 . h. 


sl. 8 . 

5387 

col. Iq. 



223-51 5nua 


8 . 

8. 

5388 

col. Iq. 

1.353^® 

-109.9 

71.0 

0 . 2520 ° 

03 

00 

5389 

col. Iq. 

1.310^^® 

-90.0 

59.4 

0.3220® 

<» ; 00 chU 

00 * CO bZ. 

5390 



178 


s' s. 

8 . 

8 l. 8. 

5391 

Iq. 

0.813^° 

1 55750mm 

i.; 8 . alk. 

a. ; s. act. 

8 .; 8 l. 8 . chi 

5392 

col. Iq. 

0.87915® 

-95.2 

142.7 

0.1717® 

oa 

<B 

5393 

col. Iq. 

0 884^° 


134-5 




5394 

col. Iq. 

0 8651*3® 


128 




5395 

col. Iq. 

0.847-®^*"*^ 


120.8 




5396 

cot. Iq. 

0 . 863^® 

-68.J7 

187.2 




5397 

col. Iq. 

0.880^^ 

-43.0 

226.4 




5398 

pr. 

60-1 

200 

V. s. 

V. 8. 

V. 8. 

5399 

col. Iq. 

0.911«® 


224.2 




5400 

col. Iq. 

0.890^® 

- 122.8 

46-7 

0 . 2720 ® 

CO 

OD 

5401 

col. Iq. 

0.85920® 

-117 

34.8 

0.3120® 

03 

00 

5402 

col. Iq. 

1.090^® 


1 14-5768iiim 

i.; si. d. 

i.; sl. d. 

00 ; 00 bZ. 

5403 

col. Iq. 



103- 5^21 mm 

i. 

V. 8. 

V. 8. 

5404 

Iq. 

0.75325® 


99.5 

I. 

00 

00 

5405 

i Iq. 

0.7600° 


87 

i. 

00 

00 

5406 

gas 



-3 




5407 

gas 



-11 




5408 

col. Iq. 

0.901^^° 

-92.9 

80.9 

2.222® 

00 

QO 

5409 

Iq. 

0.873-Y-® 


68-71751 mm 

2, 122® 



5410 

col. Iq. 

0,881^® 


196-8 

2.122® 



5411 

ool. Iq. 

1.075^^® 


211 

V. si. 8. 

s. 

OD 

5412 

col. iq. 

1.074^® 


1 igTxum 

i. 

s. 


5413 

col. Iq. 

1 043^° 


164 

8. 

8. 

8. 

5414 

Iq. 

0 824V° 

-9 

206-7 

V. sl. s. 

CO 

00 

5416 

col. pr./et. 


95-6 


0 . 2 * 0 ® 

10025® Me 

5025® 







al. 


5416 

nd./et. 


46 ± 


V. 8. 

V. 8. 

si. 8 . Ig. 

5417 

Iq. 

1.743^® 

-98.7 

102.5 

0 . 1120 ® 

QO 

00 

5418 

Iq. 

1.71 4 

-90,0 

89 5 

0.1420® 

OD ; 00 chi. 

N 

8 

8 

5419 

col. Iq. 



122-31 50mm 

8. 

s. 


5420 

col. Iq. 



167.5 

8. 

s. 

s. 

5421 

Iq. 

0.990^® 


221 




5422 

pl./bz. 

96 

d. 

V. 8. 

V. s. 


5423 

col. pr. 


87 

d. 180 


V. 8. 


5424 

Iq. 

0.836?^° 

-112 

67-8 

V. Sl. 8. 

8. 

8 . 

5425 

Iq. 

0. 809^° 

-130.7 

58-60 

sl. 8 . 

00 

00 

5426 

It. yel. oil 



315.87711010 

i. 



5427 

Iq. 

1.058^® 


110.5 


8. 


54J8 

Iq. 

0.935V^“ 


57 


8. 

a. 




Propyl oxalate 2792-3 
Propyl phthalate 2794-5 
Propyl-piperidine, cf. aikd. 
Propyl-i 4 N 7 -propyl car bi not 3536 
Propyl auccinate 2796-7 


Propyl sulfate 2798 
Propyl sulfide 2799-2800 
Propyl sulfite 2801 
Propyl sulfone 2802-3 
Propyl tartrate 2804-5 


Propyl-toluene (n) 4351-2 
Propyl-toluene (i«o) 1622-4 
Propylene bromide 1864 
Propylene chloride 2051 
Propylene iodide 2397 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Bea. 

Ref. 

[Formula 

Weight 


Propyl 





5429 

nltroariYina (n) 


C 2 H 5 CH 2 NHNO 2 

IV-570 

104.11 1 
136.19 

5430 

phenol (o)(n) 


C 2 H 5 CH 2 C 6 H 4 OH 

VI-499 

5431 

phenol (m)(n) 


C 2 H 5 -CH 2 C 6 H 40 H 

VI-499 

136.19 

5432 

phenol (p)(n) 


C 2 H 5 CH 2 C 6 H 4 OH 

VI-500 

136.19 

5433 

phenol (oXiao) 

o-cumenol 

(CH3)2CHC6H40H 

VI-504 

136.19 

5434 

phenol (m)(lao) 

m-hydroxy-cumene 

(CH3)2CHC6H4-0H 

VI-505 

136.19 

5435 

phenol (p)(i«o) 

p-hydroxy-cumene 

(CH 3 ) 2 CH C 6 H 4 OH 

VI-505 

136.19 

5436 

phenyl carbinol (n) 


C 3 H 7 CHOHC 6 H 5 

VI-522 

150.21 

5437 

phenyl carbinol 


C 3 H 7 CHOHC 6 H 5 

VI-523 

150.21 


(iao) 





5438 

phenyl ether (n) 


C 2 H 5 CH 2 OC 6 H 5 

VI-142 

136.19 

5439 

phenyl ketone (n) 

butyrophenone 

CzHs-CHrCOCsHs 

VII-313 

148.20 

5440 

phenyl ketone (iao)| 

lao-butyrophenone 

(CH3)2CHC0C6H5 

Vn-316 

148.20 

5441 

propionate (n) 


C 2 H 5 CO 2 CH 2 C 2 H 5 

11-240 

116.16 

5442 

propionate (lao) 


C2H5-C02*CH(CH3)2 

11-241 

116.16 

5443 

pyridine (2)(a)(n) 

conyrine 

C 2 H 5 CH 2 C 5 H 4 N 

XX-247 

121.18 

5444 

pyridine (2)(a)(lao) 


(CH3)2CH-C5H4N 

XX-247 

121.18 

5445 

pyridine (4)(7)(£a< 
aalicylate (o)(n) 
aalicylate (o)(iao) 
aelenomercaptan 


(CH3)2CHC5H4N 

HOC 6 H 4 C 02 C 3 H 7 

HOC 6 H 4 C 02 C 3 H 7 

CH 3 CH 2 CH 2 S 0 H 

XX-248 

121 . 18 

5446 

5447 


X-75 

180.20 


180.20 

5448 

propanselenol-l 

1-360 

123.05 

5449 

succinic acid (n) 
iao-thiocyanate (n) 


C3H7C2H3(C02H)2 

CH3CH2CH2N:CS 

11-675 

160.17 

5450 

n.-propyl mustard oil 

IV-145 

101.16 

5451 

thiocyanate (lao) 
j»«tol uene sulfonatej 


(CH3)2CHSCN 

CH 3 C 6 H 4 S 03 C 3 H 7 

ni-177 

101 .16 

5452 

(n) 

••XI-45 

214.27 

5453 

urea (n) 

C 3 H 7 NHCONH 2 

IV-142 

102 14 

5454 

urethane (n) 


C3H7‘NHC02C2H5 

IV-143 

131.17 

5455 

n-valerate (n) 


C4H9C02C3H7 

11-301 

144.21 

5456 

lao-valerate (n) 


C4H9C02'CH2C2H5 

11-312 

144 21 

5457 

lao- valor ate (lao) 

methylene diPr ethorl 

C4H9C02CH(CH3)2 

n-312 

144.21 

5458 

Propylal (n) 

CH2(0CH2C2H5)2 

1-575 

132.20 

5459 

Propylene 

propene 

CH3CH;CH2 

1-196 

42.08 

5460 

bromohydrin 

|9-Br-propyl alcohol 

CHjCHBrCH^OH 

*1-181 

139.00 


iprim) 





5461 

chlorohydrin 

2-chloro-propanoi-1 

CH 3 CHCICH 2 OH 

1-356 

94.54 


(prim) 





5462 

chlorohydrin (aec) 

1 -chloro-propanoi-2 

CH 3 CHOHCH 2 CI 

1-363 

94 54 

5463 

cyanide 


CH3CH(CN)CH2- 

11-640 

94.11 




CN 



5464 

diamine (dl) 

1,2-diamino- 

CH3CH(NH2)CH2- 

IV-267 

74.13 



propane 

NHz 



5465 

glycol (a) 

propandiol-1,2 

CH 3 CHOHCH 2 OH 

1-472 

76.09 

5466 

glycol acetate, di- 


(CH3C02)2CH2- 

11-142 

160.17 




CH(CH3) 



5467 

glycol acetate, 


CH3C02CH2CH0H- 

n-142 

118.13 


niono-(at) 


CH, 



5468 

oxide (1,2) 


CH 3 CHCH 2 O 

1 1 

XVII -6 

58.08 

5469 

oxide (1,3) 

tri methylene oxide 

1 1 

CHrCHz-CHrO 

XVII -6 

58.08 

5470 


(1,3) 

Br(CH3)3NC6H4* 


303.20 


OzCN(CHj)2 


Propylldene dtbromidv 1863 
Propylldpne dichlorfde 2060 


Propynol 5341 Protocotoin 5326 

, . Protagon 3960 Protopina, cf. alkd. 

Propylidana diohloride <lao) 2053 Protocatachuic aoid 2319 Protovaratrine, of. aikd. 

Propyna 225 Protocatachuic aldahyda 231 1 Prulauraain, or. oloda. 

l^opynptG acid 6348 Protocatachuic aldahyda athyl athar 3188 Pruaaio acid 3715 
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Specific 

Gravity 


Melting 
Point ®G. 


Boiling 

Point^C. 


Solubility in 100 Parts 


1.104150 
1.0150® 

1.0090® 

1.012200 

0.99020® 

0.987J.t^* 


1 28-9^0““ 
221-6 
228 
230-2 
214-5 
228 

228.2-9.2 

168 - 70100 nmi 

218-21 


i.953H“ 

.990^*" 

0.9851^“ 

0.883^® 

0.8930® 

<1 

0.9340® 

0.9440® 

1 .099*5® 
1.01025® 
1.302^4^^' 


wh. cr. pd. 


PS (puking stuff) gas 4697 
Pseudoaoonitine, cf. aikd. 
Pseudochtorogenin 1478 
Pseudocinchonine, cf. a.'kd. 
Pseudocumene 6254 


0.854*7® 

0.83420® -97 

(A) 1.498 -185.3 

0.609-^a^® 



-104.4 


189-90 

231727naa 

220745mm 

122.6 

109-11750min 


177-8 


si. 8. 

238-40 

V. si. S. i 

OO 

120-2*»»®» 



84 




s. 

2.8 c. chi. 

152 7743mm 



1 52-3754inm 

i. 

00 

1 64-6*0““ 

i. 

S. 


8. 


192-3 



167 5 

i. 

OO 

155 9 

i. 

00 ; 00 chi. 

1 42756uun 



137-8 



-47.7 

44 . 6 cc. 

1200CC. 

52-3*®““ 



133-4 

8. 

8. 

1 26-7762“» 

GO 

oo 

252-4 



119-20 

00 


188-9 


00 

190.2 

10 


182-3 

8. 


35 

33500 

00 

50 

oo 



V. a. 









Pseudocumidine 6250 
Pseudocumene 6254 
Pseudocumenof 6265 
Pseudoephedrine 2878 
Pseudomorph*ne cf. aIkd. 


Pseudopelletierine, cf. aikd. 
Pseudopunioine, cf. aikd. 
PseudosarsasapcKjenin 5602 
Pseudotropine, cf. a'kd. 
Pukateine, cf. aikd. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula’! 
Weight j 

5471 

III 

III 


C 10 H 17 OH 

CioHieO 

C 5 H 4 N 4 

NH2(CH2)4-NH2 

C 4 Hi 2 N 2 - 2 HCI 

C2HsO*C6H4- 

VI-65 

154.24 * 

5472 


VII-81 

152.23 ! 

5473 


XX VI-354 

120.11 

5474 

Putrescine 


IV-264 

88.15 

5475 

hydrochloride 

Pyrantin 


IV-264 

161 .08 

5476 

jp-ethoxyphenyl- 

XXI-377 

219.23 



succinimide 

N(C0CH2)2 



5477 

Pyrazina 

1,4-diazine 

N:CHCH:NCH:CH 

1 1 

XXIII-91 

80.09 

5478 

Pyrazola 

Pyrazoline 

Pyrazolone (5) 


N:CH-CH:CHNH 

XXIII-39 

68.08 

5479 


1 1 

N:CHCH 2 CH 2 *NH 

1 1 
C0CH2CH:NNH 

1 1 

XXIII-28 

70.09 

5480 

1 , 2 -pe ntad i aze none 

XXIV-13 

84.08 

5481 

Pyrene 


CisHjo 

V-693 

202.24 

5482 

Pyridazine 

1 , 2 -diazine 

N:CHCH:CHCH:N 

1 1 

XXIII-89 

80.09 

5483 

Pyridine 


CsHsN 

XX-181 

79.10 

5484 

hydrochloride 


CsHsNHCI 

XX-189 ■ 

115.56 

5485 

hydrochloride 


C 5 H 5 N- 2 HCI 

XX-189 

152.03 

5486 

carboxylic acid ( 2 ) 

picolinic acid ( 2 )(a) 

C 5 H 4 NCO 2 H 

XXII-33 

123.11 

5487 

carboxylic HCI ( 2 ) 

a-picolinic HCI 

C 5 H 4 NCO 2 HHCI 

XXII-34 

159.57 

5488 

carboxylic acid (3) 

nicotinic acid (3)09) 

C 5 H 4 NCO 2 H 

XXII-38 

123.11 

5489 

carboxylic HCI (3) 

nicotinic HCI 

C 5 H 4 NC 02 HHCI 

XXII-39 

159.57 

6490 

carboxylic HNOs 

nicotinic nitrate 

C5H4NC02HHN03* 

XXII-39 

204.14 




H 2 O 



5491 

3-carboxyiic acid 

nicotinic flavianate 

C 6 H 502 N- 


437.33 


flavianate 


Cto H 6 O 8 N 2 S 



5492 

3-carboxyl ic acid 

nicotinic acid 

C^H 502 N- 

♦XXII-503 

352.22 


picrate 

picrate 

C 6 H 307 N 3 



5493 

3-carboxyiic amide 

nicotin(ic)amide 

C 5 H 4 NCONH 2 

XXII-40 

122.12 

5494 

3-carboxylic amide 

nicotinamide flavi- 

CeHeONz- 


436.35 


flavianate 

anate 

Cio HeOeNiS 



5495 

3-carboxylic amide 

nicotinamide 

C 6 H 6 ON 2 C 6 H 3 O 7 N 3 


351.23 


picrate 

picrate 




5496 

carboxylic acid (4) 

iso-nicotinic acid (4) 

C 5 H 4 NCO 2 H 

XXII-45 

123.11 

5497 

dicarboxylic acid 

quinolinic^acid 

C5H3N(C02H)2 

XXII-150 

167.12 


(2,3) 





5498 

dicarboxylic acid 

lutidinic acid (2,4) 

C5H3N(C02H)2H20 

XXII-153 

185.13 


(2,4) 





5499 

dicarboxylic acid 

iso-ci nchomeronic 

C5H3N(C02H)2H20 

XXII-153 

185.13 


(2,5) 

acid 




5500 

dicarboxylic acid 

dipicolinic acid 

C5H3N(C02H)2- 

XXII-154 

194.14 


( 2 , 6 ) 


liH 20 



5501 

dicarboxylic acid 

cinchomeronic acid 

C5H3N(C02H)2 

XXII-155 

167.12 


(3,4) 





5502 

5503 

dicarboxylic acid 
(3,5) 

pentacarboxylic 

acid 

dinicotinic acid 

C5H3N(C02H)2 

C 5 NCC 02 H) 5 - 2 H 20 

XXII-160 

XXII-190 

167.12. 

335.18 


5504 

pentacarboxylic 

acid 

CsN(C02H)5-3H20 

XXII-190 

353.20 


5505 

sulfonic acid (3) 

CSH 4 N.S 03 H 

XXn-387 

159.16 1 



Pukinp stuff gas 4697 
Putegomenthol 4025 
Pulsatilla camphor 510 
Punicine, of. aikd. 
Purpurin 6213-4 


Purpuroxanthin 2298 Pyrantone-A 1663 

Purpuroxanthin carboxylic Pyridone 3812-4 
acid 2305 Pyridyl-methyl-pyrrolidine. cf. alkd. 

Pyracetosatyl 566 ^ridyl-piperidine, cf. alkd. 

Pyramidon 363 Pyro alcohol 4100 
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No. 

Crystalline „ *15 

Form and Specific 

Melting 
Point ®C. 

Boilina 
Point ®C. 

Solubility in 100 Parts 

Color Gravity 

Water 

Alcohol 

Ether 

6471 

col. Iq. 0.911^° 


86-9^®“'*’ 

V. si. s. 



5472 

col. Iq. 0.932l^° 


2247S4mn 

i. 



5473 

cr./al. 

217 

d. 

s. 

8 . h. 

8 . toluene 

5474 

cr. 

27-8 

158-60 

V. s. 



5475 

nd./aq. 0.877-*^° 

>290 


V. 8. 

1. Me al. 


5476 

pr./al. 

155-8 


0.08’7O; 

8 . h. 




1 2100 ® 


5477 

pr./aq. 1.031^® 

52-3 




8 .;s. HCI 

5478 

nd./et. 


186-8 



8. ; 8 . bz. 

5479 

Iq. 


144 



si. 8 . 

5480 

nd./ 

165 

subl. d. 



V. s). s. 


toluene 






5481 

It. yel. pr. 1.277j° 

150.4 

>360 


3. 1 h. abs. 

V. s. 

5482 

Iq. 1.107^** 

-8 

208 

3 ; 8 . HCI 

8 .; i. Ig. 

s. ; 8 . bz. 

5483 

col. Iq. 0.983^® 

41.5 

115.5* 




5484 

hyg. pl./al. 

82 

218-9 



i.;s. chi. 

5485 

pr. 

46-7 

d. > 55 



i. 

5486 

nd./al. 

1.37-9 

d. -CO 2 



V. si. 8. 

5487 

rhb. 

210-25 d. 





5488 

nd./al. 

235.2 

subl. 

s. h. 

8. h. 

V. si. s. 

5489 

pr./aq. 

274-5 





5490 

If. or pr./ 

192-4 






aq. 






5491 

yel. pl./al. 

249-50 


8. h. 

si. 8. abs. 


5492 

pa. yel. pi. 

225-7 d. 


s. h. 

si. 8. abs. 



or nd./aq. 






5493 

col. nd./bz.l 

133 


100 

66.6 

V. si. s. 

5494 

pa. yol. cr./ 

269-70 d. 


8. 

si. 8. abs. 



75% al. 






5495 

yel. pi. or 

193 


s. h. 

si. s. abs. 



nd. 






5496 

nd./aq. 

317** 

d. 

8. h. 

si. s. h. 

V. si. s. 

5497 

col. mn./ 

d. 110 

d. > 190 

0 67®; 

si. s.; s. 

0.02; i. bz. 


aq. 

(slow) 

(rapid) 

s. h. 

alk. 


5498 

pl./aq. 0.942 

248-50 


V. 8. h. 

s. h. 

i. 

5499 

cr./aq. 

236-7 

subl. d. 

si. s. h.; 

V. si. 8. 

V. si. 8. 



(anh.) 


s.h. HCl| 



5500 

nd./aq. 

226 d. 


si. s. c. 

V. si. s. 

V. 8l. S. 



(anh.) 





5501 

cr./HCI 

258-9 d. 

subl. d. 

si. s. h. 

si. 8. 

i.;i. chi. 

5502 

cr. 

323 d. 

subl. si. d. 

V. si. s. 

V. 8l. S. 

V. Sl. 8.; 8. 







HCI 

5503 

cr./et. 

-H 20 , 100 

d. 

8. 


V. sl. 8. 

5504 

cr./aq. 

d. 220 


8. 


V. sl. 8. 



(anh.) 





5505 

nd. or if. 

d. 


V.8. 

V. si. 8. 



♦ Liquid + 3 H 2 O, b. p. 92-3®. 
** Sealed tube. 

Pyrocatechin 2312 
Pyrocatechoi 2312 


Pyrocatechuic acid 2312 
Pyrodin 111 
Pyrogaiiic acid 6216 
Pyrogallol 6216 
^ gallol car boxylic acid 


Pyroligneous spirit 4100 
Pyromeilitic acid 662 
Pyromucic acid 3340 
Pyromuc(ic)amide 3341 
, 6223 Pyromucic anhydride 3 343 



670 


PHYSICAL CONSTANTS OF 


No. 

Nome 

Synonym 

Formula 

BeiL 

Ref. 

Formula 

Weight 

5506 

Pyrkdine tricarboxy- 

a-carbocinchomer- 

CsHzN(COzH)3- 

XXn-182 

238.15 


lie acid (2,3,4) 

onic acid 

liHiO 



5507 

tricarboxylic acid 

berberonic acid 

C5H2N(C02H)r 

XXII-185 

247.16 } 


(2,4,6) 


2 H 2 O 



5508 

tricarboxylic acid 

trimeaitinic acid 

CsH2N(C02H)3- 

XXII-186 

247.16 


(2,4,6) 


2HzO 



5500 

tricarboxylic acid 

/9-car bocinchomer- 

C5H2N(C02H)r 

XXII-186 

265. 18 


(3,4,5) 

onic acid 

3 H 2 O 



5610 

Pyridoxin 

2-Me-3-OH-4,5-di- 

CaHiiOjN 


169.18 



(hydroxymethyl)- 






pyridine 




5511 

hydrochforida 


CgHiiOsNHCI 


205.64 

5512 



CHaO-CsHioOzN 


183.20 

5513 

Pyrimidine 

m-diazine (1,3) 

Ch’:CHCh';n'cH:N 

1 1 

XXni-89 

80.09 

5514 

Pyrocoll 


C4H3N:(C0)2:N- 

XXIV-403 

186.16 




C 4 H 3 



5615 

Pyrogallol dimethyl 

2 , 6 -di MeO-phenol 

(CHaOzCeHa-OH 

VI-1081 

154.16 


ether (1,3;2) 





5516 

triacetate (1,2,3) 

lenigallol 

C6H3(02CCH3)3 

VI-1083 

252.22 

5517 

tri methyl ether 

(1,2.3) 

C6H3(0CH3)3 

VI-1081 

168.19 

5518 

(1,4) 


C 5 H 402 

XVII-271 

96.08 

5519 

Pyronine 


CitHisONzCI 

XVIII-596 

302.80 

5520 

Pyrotartaric acid 

methyl succinic 

H02C(CH3)CH. 

11-636 

132.11 


(dl) 

acid 

CH 2 C 02 H 



5521 

Pyrrole 


(•CH:CH) 2 :NH 

XX.159 

67.09 

5522 

carboxylic acid (a) 

( 2 ) 

C 4 H 3 NH(C 02 H) 

XXII-22 

111.10 

5523 

Pyrrolidine 

tetrahydropyrrole 

(CH 2 ) 4 :NH 

XX-4 

71.12 

5524 

Pynollne 

dihydropyrrole 

CHrCHrNHCH:CH 

1 1 

XX-133 

69.10 

5525 

Pyruvic acid 

pyro-racemic acid 

CH 3 COCO 2 H 

in-608 

88.06 

5526 

amide 


CHs-COCONHz 

III-620 

87.08 

5527 1 

nitrile 

acetyl cyanide 

CH 3 COCN 

III-620 

69.06 

6528 

Quinaldinc car- 

2-Me-quinoline-3- 

CH 3 C 9 H 5 N-CO 2 H 

XXII-83 

187.19 


boxylic acid (3) 

car boxy lie acid 




5529 

4-carboxyl ic acid 

aniluvitonic acid 

CH3C9H5N'C02H- 

XXII-85 

187.19 

5530 

5-carboxylic acid 

(2;5) 

CH 3 C 9 H 5 NC 02 H 

XXII -86 

187.19 

5531 

6 -carboxylic acid 

( 2 ; 6 ) 

CHs-CeHsNCOzH 

XXII-87 

187.19 

5532 

8 -carboxyiic acid 

( 2;8 

CH3C9H5NC02H- 

XXII-87 

214.21 




liHzO 



5533 

Oulnaldinic acid 

quinoline- 2 -car- 

CaHeNCOzH^HaO 

XXII-71 

209.20 



boxylic acid 




5534 

Quinaaellne 


C«H 4 CH:NCH:N 

i I 

XXIII-175 

130.14 

5535 

Quinhydrene 


C6H40rC6H4(0H)2 

VII-617 

i 218.20 

6536 

Oulnicacld (1) 


(H0)4C6HrC02H 

X-535 

192.17 

6537 

Quininicacid 

6 -MeO-cinchonlnic 

CH 3 OC 9 H 5 NCO 2 H 

XXII-234 

203.19 


(6;4) 

acid 




5538 

Quinoline 

leuooiine 

C 9 H 7 N 

XX-339 

129.15 

6539 

ethiodide 


C9H7N(C2H5l) 

XX-353 

285.13 

5540 

Quinoline Cieo) 


C 9 H 7 N 

j 

1 

XX-380 

129.15 


Pyromuoyl ohlorida 3344 Pyroxanthin 2256 Quercetin 5807 

Pyiroraoemio aM 5525 P^rodiaxole 6080 Quercetin methyl ether 6556 

morticemlo aJdoxime 4873 Pyrrolidine carboxylic acid 5335 Quercimelin, cf. glode. 

Pyroaal 566 Pyrrolidone 3036 Queroitol 1 606 

Pivi^ltarle aeid 6306 Oinbraohine. of. alkd. Oueroetrin. cf. aloda. 
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Crystalline c 

No. Form and Spooiflc 

Color Gravity 


Melting 
Point ®C. 


Boiling 
Point ®C. 


Solubility in 100 Parts 


Water Alcohol 


249-50d. -H 20 , 115- 1**’;8. h. si. 8. 

(anh.) 20 

243 8. aq. a. si. s. h. 


227 d. 

(anh.) 
d. 261 
(anh.) 
160 d. 


V.Sl. 8. 8l.8. 


-H20,115 8. h. 


8 ubl. invac. 8 .; 8 . act. 8 .; 8 l. 8 . 

CHCI 3 


sub!, in vac. 22 


cr./chl. ig. 


i.;s. c. V. 8l. 8.1b. 
H2SO4 


wh. cr. pd. 


1.099ff® 

1 . 190^30 


I. 8. 

8. bz. V. I 

V. Sl. 8. 8. 

8. sl. 

66*0® V. t 


d. aq. alk. 


nd./al. or 
bz. 

yel. nd./ 


1 


0 . 970 ^® 

0.852« 
0 . 9103 ^® 


-24 

192 8l. d. 


131 8M 

d.208.5 8. 

87.5-8.5 ® 

90-1 V. I 


8.;8. bz. 8.;i. alk. 

8 . 8 . 


Sealed tube. 

Dueroitrinie acid, cf. gloda. 
juinaldio acid 5533 
juinaidine ^4367 



NH4OH 

40»® 8.;8. ao. 

V. 8l. 8. c.: 1.2 h. 

ab8.; 8. i 



uinalizarin 5801 
juinanisole 4083 
^uinazine 5548 
linicine, cf. aikd. 


uinine, of. aIkd. 
Juinizarin 2299 
juinizarin amide 327 
juinoform, cf. aikd. 


g uinoltne blue 1580 
ui noline oarboxyiio 
acid 5533 

Quinolinic acid 5497 

















Usually a mixture of salts of fatW acids from castor oil. t See also No. 593. 


>uinone-imide-oxime 4875 
•uinophan 5234 
pufnophenol 382S 
Mnoaol 3627 
^^uinoUt 1386 
luinotoxifie, of. aikd. 

. [ acid 4491 
Ikaoemio add 6690 


Ratanhin 4405 
Redoxon 586 
Resazoin 5551 
Raaorcin yellow 2308 
Resorcine 2313 
Resorcinol 2313 
Resordnol blue 3938 
Resofcind diethyl etber 2092 


Resorcinol dimethyl ether 2407 
Resorcinol ethyl^ ether 2928 
Resorcinol methyl ether 4080 
Resorcinol monacetate 114 
Resorcinol phthalein 3250 
Resorcinol phthaiin 3254 
Resorcyl aldehyde (fi) 2310 
ReeorcyHc acid 2316, 2 3i a> 2390 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point °C. 

Boiling 
Point ®C. 

Solubility in 100 Parts ] 

Water 

Alcohol 

Ether 

5541 

red pr. 


d. 60-70 


V. a. act. 

i. pet. 

8l. a. 

5542 

yel. mn./ 


112.9 

subi. 

V. al. a. c. 

8.; 8. h. Ig. 

8. 


aq. 







5543 

yei. Iq. 


85-6 

expl. 

8. h. 

a. 

8.; s. a. 

5544 

nd./aq. 


126 d. 


V. al. a. h. 



5545 

col. or yel. 


d. 240 + 


V. sl. s. aq. 





NH4OH 

NH^OH 


5546 

It. yel. rhb. 


124-6 

d.144 

8. h. 

V. s. 

V. 8. 

5647 

red nd./al. 


-2H2O, 100 


V. a. 

a. ; a. acit 


5548 

cr. 

1.133^^^° 

29-30 

225-6 

a. c.; al. 

00 

00 ; 00 bz. 






a. h. 



5549 

cr./aq. 

1.4650® 

80 partly; 

-HzO^IIO 

14 . 3200 ; 

0.1*0® 





118-9 


00 h. 






(anh.) 





5550 

col. cr. 

1.18«*«® 

144-6 

d. 

i.;s. pyr. 

8. h.; a. ac. 

i.; i. bz. 

5551 

gn. red /ac. 


d. 


i. 

sl. a. 

1.; i. alk. 

5552 

Iq. 



278 sl. d. 




5553 

pl./al. 


117 




51 ®® aba. 


5554 

brn./HCI 




i.; a. alk. 

V. al. a. 

i. 

5555 

If./al. 

1.1316® 

98-9 

390-4 

i.; a. bz. 

69 h.;s. 

V. a. h. 







CSz 


5556 

yel. n.d/al. 


>300 


V. al. a. h. 

8. h. 

8. alk. 

5657 

tri. 


121 


V. s.;8l. 8. 

V.8.;8l.8. 

V. al. 8. 






act. 

chi. 


5558 ^ 

col. mn. 

1.471^^° 

126 


60.8*1® 

54 Me al. 

i. 

5559 

col. If. 


159 


1 .2515® 

1 

1. 

5560 

pa. yel. 


168-70 d. 


0.2*5®; a. 

V. s.;s. 

V. 8. 


pr./al. 




h.;8.alk. 

NH4OH 


5561 

nd. 


144 


V. a. 

V. al. a. 


5562 

b. bl. If./ 


219 


i.;sl. 8. 

V. sl. a.; al. 

8. pyr.; 


bz. Me al. 




bz. 

s. chi. 

i. pet. 

5563 

or. yel. nd. 


290 d. 


0.3*s® 

i. aba. 

l.;s. pyr. 

5564 

pl./abs. al. 


87 


a. 

al. a. 


5565 

col. cr. 


154-5 si. d. 


V. a. 



5566 

nd./al. 


53 

1 

O4n-O10imii 


V. 8. 

V. sl. a. pet. 

5567 

wh. yel. pd. 




8. 

8. 

5568 

Iq. 

0.954160 

4-5 

226-810®“ 

i. 

00 ; 00 chi. 

CD 

5569 

nd./al. 


53 

26010““ 


8. 

8. 

5670 

col. nd./aq. 



1 

186 d. 


V. al. a.; 

al. 8. 

i. 





i 

8. a. 



5571 

gn. red 

1 1.22 

d. > 200 


0.3 

a. 

i.;s. HCI 

5572 

brn. nd./ 


198-9 


i. 

8. 

8. ; 8. bz. 

et. 






5573 

red If. 


1 308-10 d. 

d. 

0.12*5® 

V. 8. h. 

8l. 8.; 8. 








alk. 


Rhamnfn, cf. giode. 
Rhamnite 5557 
Rhamnocitrin (fi) 5556 
Rhamnoxanthin, cf. gJcde. 
Rheadin, cf. aikd. 

Rheic acid 2306 
Rhein 2306 
Rho acid 553 
«^d8iline 221 


Rhodamine-B 5766 
Rhodanic acid 5560 
Rhodeoretin, cf. glcde. 
Rhodinal 1518 
Rhodinol 1519 
Rhodol 4117 
Rhoeadine, cf. aIkd. 
Rhubard yellow 2306 
Rioidine, cf. aikd. 


Ricinine, cf. aikd. 

Robinin, cf. glcde. 

Rodinal 349 
Rongalite-C 3295 
Roaoiic acid (p) 593 
Ru beanie acid 2821 
Ruberythric acid, cf. glcde. 
Rubiadin gtucoside, cr. glcde. 
Rubianic acid. cf. glcde. 


674 


PHYSICAL constants OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

{Formula 

Weight 

5674 

5575 

Refenone 


CzjHzzOs 

CuHiOzCOH)* 


394.41 

304.20 

RuflgalllceeM 

1,2,3,5,6,7-hexa- 

OH-anthraquinone 

Vm-567 

5576 

Sebinene 


CioHi« 

V-143 

136.23 

6577 

Saccharic acM 

(d or 1 ) 


(CH 0 H) 4 (C 02 H )2 

in-577 

210.14 

5578 

ieo-Saccharic acid 


<CH0HCHC02H)20 

XVin-364 

192.12 

5579 

1 

Saccharin 

o-benzoyl sulfimide 

C 6 H 4 CONHS 02 

1 1 

XXVII- 

168 

183.18 


soluble 

(sodium 8 alt)t 

C 7 H 403 NSNa‘ 2 H 20 

xxvn-170 

241.20 

6581 

Saffrole 

3,4-methylenodloxy- 

allylbenzene 

CHzOziCeHj- 

CH 2 CH:CH 2 

XIX-39 

162.18 

5582 

feo-Safrole 

3,4-methylenedioxy- 
propenyl benzene 

CHiOzrCsHs- 

CHrCHCHj 

XIX-35 

162.18 

5583 

Salicyi-acetic acid 


C6H4(0CH2C02H)‘ 

CO 2 H 

X-69 

196.15 

5584 

aldehyde triacetate 

acetylsaiicyialde- 
hyde diacetate 

C6H4CH:(02CCH3)2* 

O 2 CCH 3 

VIII-45 

266.24 


salicylic acid. 

disalicylic acid; 
salyaal; dipiosai 

H0C6H4C02C6H4- 

CO 2 H 

X-84 

258.22 

5586 

Saiicyiiilene- 

acetamide 


H 0 C 6 H 4 -CH:N- 

COCH 3 

Vlli-47 

163.17 

5587 

benzamide 


H 0 C 6 H 4 CH:N- 

COCsHs 

IX -212 

225.24 

5588 

j>-phenetidine 

malakin 

H 0 C 6 H 4 CH:N. 

C 6 H 4 OC 2 H 5 

XIII-458 

241.28 

5589 

2 «thiohydantoin 

5-(2-hydroxyben- 

zal)- 2 -thio- 

hydantoin 

HOCcHvCH: 

C 3 H 20 N 2 S 

♦XXV-502 

220.24 

5590 

Saiipyrine 

antipyrene 

salicylate 

C,sHia04N2 

XXIV-32 

326.34 

5591 

Saiyrgan 

mersalyl 

CisHieOeNHgNa 


505.87 

5592 

Saivarsan 

(1.A8;3-NH2; 

4-OH) 

arephenamine; 

»606*’ 

(:AsC«H 3 (OH)NHr 

HCI) 2 - 2 H 20 

♦XVI-507 

475.01 

5593 

6594 

Saivarcan (neo) 

Santailc acid 

neoarsphenamine; 

novarsenobenzol 

NH 2 ( 0 H)G 6 H 3 A 8 :A 8 > 

C 6 H 3 ( 0 H)NH. 

CH 20 S 0 Nat 

C 15 H 14 O 5 

C 15 H 24 O 

♦XVI-508 

466.13 

274 . 26 

5595 

Santaioi (a) 

arheoi 

VI-558 

220.34 

5596 

Santyiyi sallcyiate 

santyl 

HO’Cg Ha'COz’Ci 5 H 23 

X-80 

340.44 

5597 

Santonie acid 


Cl 5 H 20 O 4 

X-804 

264.31 

6598 

Santonin 

santoninic anhydride 

CisHiaOs 

XVII-499 

246.29 

5599 

Santoninic add 


Cl 5 H 20 O 4 

X-962 

264.31 

5600 

SarcMina 

/V-methyl glycine 

CH 3 NHCH 2 CO 2 H 

IV-345 

89.09 

5601 

hydrochloride 


C 3 H 7 O 2 NHCI 

IV-345 

125.56 

6602 

1 

Sarsasapogenln, 

pseudo 

pseudo-smilagenin 

C 27 H 44 O 3 


416.62 


Schanberg'e 

reagent 

benzylimido-di-(4- 

methoxyphenyl) 

(CH30.C6H4)2C: 

NCHzCaHs 


331.40 


methane 


t Usually with 59S HaO. 
Rubiazof 6337 
Rufiopin 5799 
Rufol 2^3 
Rumpfr acid 4512 
Rutaecarpine, of. atkd. 


of 

^utylmei 


116 6362 


t Contains also solvent and Inorganic salts. 

S acid 339, 344 Sailcin, cf. glcde. 

$a acid 4533 Saiiooyl-phenol 2323-5 

Sacchar(in)ol 5579 Salicoyl-resoroinol 6225 

Saocharinose 5679 Salicyl-acetophenone 3763 

Safranone 670 Salicyl alcohol 3750 

Salamid 3736 Salicyl aldehyde 3733 

Salazolon 5590 Salicyl-aldehyde ethyl ether 2914 
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No. 

5574 

5575 

5576 

5577 

5578 

5579 

5580 

5581 

5582 

5583 

5584 

5585 

5586 

5587 

5588 

5589 

5590 

5591 

5592 

5593 

5594 

5595 

5596 

5597 

5598 

5599 

5600 

5601 

5602 

5603 



* Also a modification insoluble in act. 
8alicyl«aldehyde glucose, of. glcde. 
Salicyi-aldoxime 3736 
Sa1icyl»amide 3738 
Salicyl-anilide 3741 
Salicyl-phenoi 2323«5 
Salicylic acid 3742 
Saiieylio methyl ether 4067 


Salicylic nitrile 3748 
Salicylic phenyl ether 5133 
Salicylic sulfonic acid 5681 
Salicylide 3747 
SalicyKoyD-resorcinol 6225 
Saliformin 3602 
Saligenin 3750 
SaiigeniD methyl ether 4072 


Saligenol 3750 
Sali menthol 4031 
Salinigrin, cf. glcde. 
Salipyrazolon 5590 
Salit 866 
tSaimester 4078 
Salocol 5117 
Salol 5235 
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PHYSICAL CONSTANTS OF 


No. 

Na 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6604 

Scopoletin 

7-OH-6-MeO- 

C 10 H 8 O 4 

XVin-99 

192.16 



coumarin 




5605 

Sebacic acid 

decandioic acid 

(CH 2 ) 8 (C 02 H )2 

11-718 

202.24 

5606 

nitrile 


(CH 2 ) 8 (CN )2 

11-720 

164.24 

5607 

Seleno-phenol 


CsHs-SeH 

VI-345 

157.07 

6608 

urea 


NH 2 CSeNH 2 

III-227 

123.02 

5609 

SenilcarlMizide 


NH 2 NHCONH 2 

III-98 

75.07 

5610 

hydrochloride 


NH 2 CON 2 H 3 HCI 

Ill-lOO 

111.64 

5611 

Serine (dl) 


HOCH 2 CHNH 2 - 

IV-512 

105.09 




CO 2 H 



6612 

Serine (d or I) 


C 3 H 7 O 3 N 

IV-505 

105.09 

6613 

iao-Serine (dl) 


NHz-CHzCHOH- 

IV-503 

105.09 




CO 2 H 



6614 

£ao>Serine (d or 1) 


C 3 H 7 O 3 N 

IV-503 

105.09 

5615 

Sillco-acetic acid 


CHa-SiOOH 

IV-629 

76.10 

5616 

benzoic acid 


CsHs-SiOOH 

X VI-911 

138.17 

6617 

Silicon methyl 


(CH3)4Si 

IV-625 

88.20 

6618 

phenyl trichloride 


Cs Hs'SiCls 

X VI-911 

211.53 

5619 

tetraethyl 

silicononane 

(C2H5)4Si 

IV-625 

144.30 

6620 

Silver! fulminate 


Ag 2 C 202 N 2 

1-722 

299.80 

6621 

ScMliumt acetanilide 


CH3CON(Na)>C6H5 

XII-237 

157.15 

5622 

ethyl 


CzHs-Na 

*IV-618 

62.06 

5623 

glycerolate 


NaCaHyOs 

1-511 

114.08 

6624 

mercaptide 


C 2 H 5 SNa 

1-341 

84.12 

5625 

Sorbic acid 

hexadienoic acid 

CH 3 (CH:CH) 2 C 02 H 

11-483 

112.12 

6626 

Sozoiodolic acid 

2,6-diiodophenol>4- 

l 2 (OH)C 6 H 2 S 03 H- 

XI-245 

480 04 



sulfonic acid 

3 H 2 O 



5627 

Na salt 

sozoiodol-sodium 

C6H304l2SNa-2H20 

XI-245 

484.01 

6628 

Hg salt 


C6H204l2SHg 

*XI-56 

624.59 

5629 

Zn salt 


(C 6 H 304 l 2 S) 2 Zn- 6 H 20 | 

XI-245 

1023.44 

5630 

Starch! 


(CsHioOs)* 


(162.14) 

6631 

Stearic acid 

octadecanoic acid 

CH 3 (CH 2 ), 6 C 02 H 

11-377 

284 47 

5632 

ammonium salt 

amm. stoarate 

Ci 7 H 35 CO 2 N H 4 

*11-171 

301.50 

5633 

aldehyde 

octadecanal 

CH3(CH2)i6CHO 

1-718 

268.47 

5634 

amide 

stearamide 

C,7H35’C0 NHz 

11-384 

283.48 

5635 

5636 

anhydride 

anilide 


(Ci7H35C0)20 

CuHasCONHCeHs 

11-384 

550 . 92 

stearanilide 

XII-257 

359.58 

5637 

chloride 

stearyl chloride 

C 17 Hss’CO'CI 

iI-384 

302.92 

5638 

nitrile 

heptadecyl cyanide 

CiyHas'CN 

11-384 

265.47 

5639 

St carol ic acid 

octadecynoic acid 

C8H,7CiC(CH2)7C02H 

11-495 

280.44 

5640 

Stearone 


C 35 H 70 O 

1-720 

506.91 

5641 

Stearoxylic acid 


CH3(CH2)7(C0)2- 

III-761 

312.44 




(CH 2 ) 7 C 02 H 



5642 

Stilbene (tranm) 

diPh-ethylene 

CgHs-CHrCHCeHs 

V-630 

180.24 

5643 

Stilbene (cia) 

diPh-ethylene 

CeHs-CHiCH-CftHs 

V-633 

180.24 

5644 

Stovaine § 

benzoyl-EtdlMe- 

C6H5C02C(C2H5)* 

IX-176 * 

271.78 



amino-tso- 

(CH3)CH2N(CH3)2- 





propanol HCi 

HCI 



5645 

Strophanthidin 


C23H3206*2H20 


440.62 

5646 

Styrene 

phenyl-ethylene 

CeHs'CH.CHa 

V-474 

104.14 


See also Inorganic compounds. 
See also No. 3443. 


Free base, liquid, b. p. 149Z5tiuii, 8 . oroanic solvents. 

§alt of amber ^53 Saporubrin, cf. jjlcde. 


Satysal 6585 
Sandoptal 1038 
Santoninic anhydride 5596 
Santyl 5596 
Saponin, cf. plodOk 


Sapotoxin, cf. glcde. 
Sarcine, cf. aikd. 
Sarcolactic acid 3939 
Sarsasaponin. cf. glcde. 
S^'apol 4117 


Saxin 5579 

Scammonin, cf. glcde. 
Schaeffer acid 4498, 4507 
Scholl kopf's acid 4543 
Scopolamine, cf. aIkd. 
Secaline, of. aikd. 
Sedatine 565 
Sedormid 217 
Selenium diphenyl 2742. 



ORGANIC COMPOUNDS 
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No. 

Crystalline 
Form and 
Color 

Specibc 

Gravity 

Melting 
Point ®C. 

Boiling, 

Point 

Solubility in 100 Parte 
Water Alcohol Eth«r 

5604 

nd. or pr. 


204 

subl. 

V. si. s. 

8. h.; i. bz. 

8 . h. ac. 

5605 

pr./HISIOs 

1,207Y“ 

134.6 

294 . 5100nun 

0.1 c,; 2 h. 

V. 8. 


5606 

col. Iq. 


7-9 

1 99-200* Sxmia 




5607 

oil 

1.487«5‘> 


183.6 

V. si. s. 

V. S. CCI 4 

V. s. 

5608 

pr./aq. 


200 ± d. 


10*9® 

3*«® 

0 . 6 *»® 

5609 

pr./al. 


96 


V. 8. 

V. 8. 


5610 

pr./aq. al. 


173 d. 


V. S. 

i. abs. 


5611 

pr./aq. 


246 d. 


4200 

i. 


5612 

col. pr. 


228 d. 


33250 

i. 


5613 



248 


1 .5200 
s. h. aq. 

V. si. #. 

V. si. 8. 

5614 

col. cr./aq. 


199-200 d. 


2500 



5615 

amor. pd. 





i. h. ack 

8. cone. 







NaalCOs 

KOH 

5616 

glass/et. 


-99(-102) 



s. KOH 

8 . 

5617 

Iq. 

0.648^^° 

ign. in air 

26.6 

1. H 2 SO 4 



5618 

5619 

5620 

Iq. 

col. Iq. 
wh. nd./aq. 

1.326i-V-^° 

0.768^-° 


201.5 

154.7 

d. 

d.; s. chf. 

8. 


expl. 

0 . 02j»o® 


i. HNO 3 

5621 

cr. pd. 




d. h. 



5622 

wh. pd. 


ign. in air 


d. 

i. bz. 


5623 

wh, pd. 


d. 245 


d. 


i.; i. CS 2 

5624 

cr./al. 




V. s. ; d. h. 

V. s. ; d. h. 


5625 

nd./aq. 


134.5 

228 d. 

s. b. 

V. s. 


5626 

col. mn. pr. 


120 (anh.); 

- 3 H 2 O, 100 







d. 190 





5627 

col. cr. 




16 



5628 

or. pd. 




0 . 05200 

i.; 13.3 aq. 

i.; 8. aq. 







15%NaCI 

KI 

5629 

col. nd. 





30 

i. 

5630 

wh. amor. 

1.502^° 

d. 



i. 

i. 

5631 

mn./CSz 

0.84769 30 

69.6 

291 1 lOmm 

0.03250;8. 

2200. 

6*50; 






bz.;s.act. 

10050O 

8. ecu 

5632 

waxy 

0.89 

73-5 

d. 

V. si. S. 

s. h. 

i.; i. bz. 

5633 

If. 


38 

251-2*00mra 



8. 

5634 

col. cr. 


108-9 

250-1*2 51. d. 

i. 

s. h. 

8 . h. 

5635 

col. cr. 

0.855\"‘' 

72 

i.; s. chi. 

0 . 022 ooabs. 

O 2*5® 

5636 

5637 

nd./al. 
col. cr. 


94-5 

153 5*0"'‘“ 

i.; s. act. 

8 .; s. chi. 

V. s. ; 8 . bz. 


23 

215*5 si. d. 

5638 

col. cr. 

0.818V° 

41 

274 . 5 *ooium 

i. 



5639 

pr./al. 


48 

260 

i. 

s. h. 

s. 

5640 

If./lQ. 

0.798«i^‘’ 

88.4 

345* 2mm 

i. 

si. s. h. 

si. 8 . h. 

5641 

yet. pi. 

86 


si. s. Ig. 

s. h. 

8 . 

5642 

mn./al. 


124 

306-7 


0.9*70 

7.9*«® 

5643 

yel. oil 


1 

1 45* 




5644 

nd./al. 


175 


50; 2 chi. 

22 abs. 

i.; i. act. 

5645 

If./aq. 


170-5* 


si. s.; s. bz.| 

s.; 8 . chi. 

8 . ; i. pet. 

(5646 

col. Iq. 

0.90620® 

-30.6 

145.2 

V. si. 




Anhyd., m. p. 235®. 
Selenium ethyl 2207 
Selenium methyl 2553 
Semi-naphthalidam 4573 
Seminose 3619 
Semi'oxamazide 5017 
Sennite 4286 
Sensilol red 5316 
Sheibley's reagent 1967 


Siiicononane 5619 
Sinai bine, cf. glcde. 
Sinapine, cf. aikd. 

Sinignn, cf. glcde. 
Smigroside, cf. glcde. 
Six-O-six 6592 
Skatole 4284 
Skatole-acetic acid 3867 
SkatoieH;arboxylic acid 3866 


Smilacin, cf. glcde. 
Smilagenin (pseudo) 5602 
Sneezing gas 2712 
Sobrerone 5320 
Sodium acetone bisulfite 64 
Solanidine, cf. aIkd. 
Solanine, cf. aikd. 

Solid green base 5762 
Solid violet 3353 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5647 

Styrene dibromide 

a,d*’diBr-ethyl-> 

CsHsCHBrCHzBr 

V-366 

263.98 



benzene 




5648 

oxide 

phenylethyiene 

CeHs-CH-OCHi 

XVII-49 

120.14 



oxide 

1 I 



5649 

Suberic acid 

octandioic acid 

(CH2)6(C02H)2 

11-691 

174.19 

6650 

aldehyde 

octandial 

(CH2)6(CH0)2 

1-795 

142.19 

5651 

Succinamic acid 


NH 2 COC 2 H 4 CO 2 H 

n-613 

117.10 

5652 

lao<-Succlnic acid 

methyl-maionic acid 

CH3CH(C02H)2 

n-627 

118.09 

5653 

Succinic acid 

butandioic acid 

(CH2-C02H)2 

n-601 1 

118.09 

5654 

sodium salt 

sodium succinate 

C4H404Na2‘6H20 

*11-262 

270.16 

5655 

aldehyde 

succinic dialdehyde 

(CHjCHOz 

1-767 

86.09 

5656 

amide 

succinamide 

(CH2C0-NH2)2 

11-614 

116.12 

5657 

anhydride 


(CHi-CO)!© 

XVn-407 

100.07 

5658 

chloride 

succinyljchioride 

(CH2C0CI)2 

11-613 

154.99 

5659 

N-chioroimide 

succinchlorimide 

(CH2C0)2N-CI 

XXI-380 

133.54 

5660 

imide 

succinimide 

(CHz-COzNH 

XXI-369 

99.09 

5661 

nitriie 

ethylene dicyanide 

(CH 2 CN )2 

11-615 

80.09 

5662 

peroxide 

succinyl peroxide 

(H02CC2H4C0)202 

11-613 

234.16 

5663 

Sucroee 

cane sugar; beet 

CizHzzOn 

XXXI-424 

342.30 



sugar 




5664 

Sudan III 

benzene-azo-p- 

C6HsN:N'C6H4>N: 

X VI-1 71 

352.38 



benzene-azo-d- 

NCioHcOH 





naphthol 




5665 

Sulfa-diazine 

2 - 8 utfanilamido- 

H 2 NC 6 H 4 S 02 NH- 


250.27 



pyrimidine 

C 4 H 3 N 2 



OODD 

guanidine 

euifanilyi-guanidine 

H2NC6H4SOrNH- 


214.24 




C(;NH)NH2 



5667 

pyrazine 

2-sulfanilamido- 

H2NC6H4S02NH- 


250.27 



pyrazine 

C 4 H 3 N 2 



5668 

pyridine 

2-suifanilamido- 

HzNCtiH^SOzNH- 


249.28 



pyridine 

CSH 4 N 



5669 

pyridine sodium 


Oil HioOzNsSNa 


271 . 27 

5670 

thiazole 

2-8ulfanilamido« 

H 2 NC 6 H 4 S 02 NH- 


255.31 



thiazole 

CsHzNS 



5671 

Sulffamlno-benzoic 

benzoic acid-(o)- 

NH2S02C«H4C02H 

XI-376 

201.19 


acid (o) 

sulfamide 




5672 

benzoic acid (m) 


NH2SO2C6H4CO2H 

XI-386 

201.19 

5673 

benzoic acid (p) 


NH2SO2C6H4CO2H 

XI-390 

201.19 

5674 

Sulffareidienanilne 

diNa-3,3'-diNH2-4, 

[NaSOjCHz- 

*XVI-509 

598.20 



4'-diOH-araono- 

HN(OH)C6Hs- 





benzene-7V-di- 

As:]2 





methylenesuifonate 




5675 

SulfO-aoetic acid 


HOsSCHzCOiHHzO 

IV-21 

158.13 

5676 

benzoic acid (o) 


H 03 SC 6 H 4 C 02 H- 

XI-369 

256.23 




3 H 2 O 



5677 

benzoic acid (m) 


H 03 SC»H 4 C 02 H- 

XI-384 

238.21 




2 H 2 O 



5678 

benzoic acid (p) 


H 03 SC 6 H 4 C 02 H- 

XI-389 

256.23 




3 H 2 O 



5679 

benzoic anhydride 

(1,2) 

CsH4(C0)(S02):0 

XIX-110 

184.16 

5680 

phenyl-3-methyi- 

(IrP-eulfophenyl) 

H 03 SC(H 4 >N- 

XXIV .44 

272.27 


5-pyrazolone 


C4HSONH2O 




Soluble indioo 3858 Sorbitol 3611 Spirocid 128 StearAnilido 5636 

8olvont-QC 8M6 Sorbitol haxaaoetate 3612 Spiroform 120 Stearin 3433 

Sonneryl 2999 Sorbote 3620 Spirosai 3466 Stearyi atoohol 4939 

Sophoretin 5807 Sozoiodot 5627 Spruce turpentine 1624 Stearyi chloritSe 5637 

Sophorin, of. ptode. Sparteine, of. alkd« Staohydrine, of. alkd. Stovareol 128 

Sophorine, of. aikd. Spaamine 1790 Starch, animat 3443 Stramid 527 

Sorblnoae 3620 Spaemodine 789 Starch gum 1661 Streptooid 527 

Sorbite 381 1 Spirit blue 516 Stearamide 5634 ^ Streptozon 5337 
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Crystallme 
Form and 
Color 


Spediic 

Gravity 


Melting 
Point ®C. 


Boiling 
Point ®G. 


Solubility in 100 ] 
Water | Alcohol [ 


i. ; 8. ig. 8. ; 8. bz. 


nd./aq. 

oil 

col. nd. 
col. nd. 
col. mn. 


col. cr. 
col. cr. 
rhb./bz. 
cr. /act. 
col. 
col. pi. 
col. mn. 


1.062^® 

1.266V® 


1.455 

1.572 V® 


1.069V 


1.603 

1.377^®-® 

1.65 

1.412160 

0.985V® 


279^00“® 
230-^0 si. d. 


157 

d. 120-35 
189-90 

-6H20, 120 


235(-H20) 


119.6 

16.7 

148 

125-6 

57.2 

128 d. 

170-86 d. 


si. 8. 
6620° 
6.820®; 

1 21 1000 
2 c. 

8 . 

0 . 515 °; 

111000 
V. 8l. 8. 

d. 

8. d. 


8.; i. chi. 


V. si. s. pet. 
d.; s. bz. 
0.9 

8.; i. ojhl- 

V. s. ^ 

8. ; 8. ict. 
0.9 


8725° aq. 

8 . 

1. 

8l. 8. 

I. pet. 
si. 8. 

V. 8l. 8. 

8l. 8. 

8l. 8.; I. bz. 


i.; i. alk.; 
8. xylene 


si. 8.; 8 . 
H 28 O 4 


8.; 8. oil; 
8. chi. 


5665 t ' . mn./ 

aq. 

5666 ccl. mn./ 

aq. 

5667 col. cr. 


to. 00517® 


5668 col. pr./aq. 

5669 col. cr./al. 

5670 brn./75% 

al. 

5671 rhb./al. 


<0.03c.; 

0 . 0537 ® 

6325® 

0 . 0937 ® 


25; V. 8. 
aq. HCI 

11 


si. 8.; V. 8. 
alk. 


5672 pl./aq. 

5673 pr./aq. 

5674 yei. pd. 


V. si. 8. C. 

si. 8. h. 


V. 8l. 8. bz. 
V. 8l. 8. 


5675 hyg. cr. 

5676 cr./aq. 


245 d. 

~3H20, 105 


8.;i. chi. Labs. 


5677 delq.cr. 


8. ; i. bz. anh. 8. 


5678 nd./aq. 


m. anh. 260 


5679 col. cr./bz. 
5660 nd./aq. 


1 S 4 . 61 Bmin 

-HzO, 120 


8. chi. 8.;8. bz. 

V. 8l. 8. aba. i.;v. 8. alk. 


* See also special table of solubility in water, 
t Sodium salt very soluble in aq. Styacin 1508 
z Anhydrous cryste.. m. p. 141°. Styracol 3485 
Strophanthin, cr. gicde. Styrolene 5646 

Strychnine, of. aikd. Styron 5646 

Styphnic acid 6312 Styrone 1507 

Stypticin, of. aikd. Styryt carbinol 1507 

Styptol. of. ailed. ^ Suberane 1596 


Suberene 1598 
Suberone 1597 
Succinamide 5656 
Succintmide 5660 
Suocin-chiorimide 5659 
Succinyl chloride 5658 
Succinyl peroxide 5662 
Sucroi 5112 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


wBs^amm 





5681 

salicylic acid (5) 


H 03 SC 6 H 3 ( 0 H)C 02 H 

XI-411 

218.18 

5682 

salicylic Na 

(Na acid salt) 

CrHsOeSNa^HzO 

XI-412 

276.20 

5683 

Sulfonal 

acetone diethyl- 

(CH3)2C(SOzCiH5)2 

1-662 

228.32 



sulfone 




5684 

Sylvestrine (d or 1 ) 


CioHift 

V-125 

136.23 

5685 

Synthalin 

decamethylene-di- 

[H 2 NC(:NH)NH- 

**IV-712 

329.32 



guanidine di-HCi 

(CH2)5]2-2HCI 



5686 

Syringlc acid 

gallic acid-3,6- 

H0(CH30)2C6H2- 

X-480 

198.17 



dimethyl ether 

CO 2 H 



5687 

Tannin 

digaliic acid 

(H0)3C6H2C02- 


322.22 




C 6 H 2 ( 0 H) 2 C 02 H 



5688 

Tartaric acid (meso) 

i-tartaric acid 

(CH0HC02H)2 

ni-528 

150.09 

5689 

Ca salt (meso) 

Ca meso-tartrate 

C 4 H 4 06Ca*3H20 

III-529 

242.20 

5690 

1 acid (racemic) (dl) 

''traubensaure" 

(CH 0 HC 02 H) 2 H 20 

III-522 

168.10 

5691 

acid (d or 1 ) 

"weinsaure" 

(CH0HC02H)2 

III-481 

150.09 

5692 

amide (d) 

tartramide 

(CH0HC0NH2)2 

III-520 

148.12 

5693 

Tartramidlc acid 


NH2C0(CH0H)2- 

III-520 

149.10 




C 02 H 



5694 

Tartrazinc 

hydrazine yellow 

H909N4S2Na3 

XXV-252 

534.38 

5695 

Tartranic acid 

hydroxymalonic 

H0CH(C02H)2- 

III-415 

129.07 



acid 

iHzO 



5696 

Taurine 


NH 2 CH 2 CH 2 S 03 H 

IV-528 

125.14 

5697 

Taurochclic acid 

choiaic acid 

C 26 H 4507 NS-H 20 


533.70 

6698 

Na salt 


C26H4407NSNa 


537.68 

5699 

Tcpil rosin 

hydroxy-deguelin 

C 23 H 22 O 7 


410.41 

6700 

Tcraconic acid 

7 -diMe-itacontc 

(CH 3 ) 2 C:C(C 02 H)- 

11-786 

158.15 



acid 

CH 2 CO 2 H 



5701 

Tcrobic acid 

terebinic acid 

(CH 3 ) 2 CCH(C 02 H)- 

1 

XVni-377 

158.15 




1 

CH 2 CO 2 

1 



5702 

Torponyllc acid (dl) 

terpenolic acid 

C 8 HUO 4 H 2 O 

XVni-385 

190.19 

5703 

Terpin hydrate 


Cio HzoOz' H 2 O 

VI-745 

190.28 


(ci«) 





5704 

Terpfnene (a) 

j»-menthadiene (1,3) 

C 10 H 16 

V-126 

136.23 

5706 

Terpinene 09) 

p-menthadiene 

CtoHjs 

V-132 

136.23 



(3,1 )(7) 




5706 

Terpinenel-4 (d) 

terpenol 

CioHiaO 

VI-55 

154.24 

5707 

Terpineol (a)(d or 1 ) 


CtoHiaO 

VI-56 

154.24 

5708 

Tcrpineol (a)(dl) 


CioHibO 

VI-58 

154.24 

5709 

Terpinolene 

p-menthadiene 

C 10 H 16 

V-133 

136.23 



(1.4)(8) 




5710 

Terpinyl acetate (a) 

(dl) 

CioHit-OzCCHj 

VI-60 

196.28 

5711 

Testerone (trans) 


Of 9 H 28 O 2 


288.41 

5712 

Testerone (cis) 


Of 9 H 28 O 2 


288.41 

5713 

Tetraaniino-3,3'- 

( 4 , 6 , 4 ', 6 '-totraNH 2 ) 

ICH3(NH2)2C6H2]2: 

XIII-342 

256.34 


dlmethyl-di- 


CH 2 




phenylmethane 





5714 

Tetrabromo-an i line 

(2,3,4,6) 

Br4C6HNH2 

XII -668 

408.76 

5715 

benzene (1,2,3,5) 


Br4C6H2 

V-214 

393.74 


Sudan*Q 662 or 5664 
Sugar 1602-3, 1608, 3616-20, 
3947, 4007, 5549, 5558, 5561, 
5663, 6054, 6480 
Sugar, acid of 5006-7 


Sulamidyl 527 
Sulfaldehyde 5879-81 
Sulfanilamide 527 
Sulfaniiamido-pyrazine 5667 
Suifanilamido-pyrimidine 5665 


Sulfaniiamido-thiazoie 5670 
Sulfanilic acid 525 
6 -Sulfanilic acid 559 
Sulfanilic acid diazide 1771 
Suifanilyl-ami nopyridine 5668 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

5681 

hyg.nd./aq. 


120d.(anh. 





5682 

cot. cr. 




3.3 



5683 

pr./al. 

1.1 831-1 

127-8 

300 si. d. 

0.2t5® 

1.5*5°; 

0.7*5°; 







8. bz. 

8. chl. 

5684 

Iq. 

0.863^® 


176-7 




5685 

cr./al. et. 


193 


s. 



5686 

nd./aq. 


205-7 


V. si. 8. 

8.; s. chi. 



or et. 







5687 

amor. pd. 


200 d. 


8. 

si. 8. aba. 

i. abs. 

5688 

cr. 

1.737 

159-60 


120*5° 



5689 

cr./aq. 


- 3 H 2 O, 170 


0. 17 h. 

0.03*8 ae. 

0. 09*00° ac. 

5690 

tri. 

1.697^^*^ 

205-6 

-H 2 O, 100 

20.620“; 

200 

0.09 






1351000 



5691 


1.760^4®-** 

168-70 

d. 

13920 °; 

25*5“ abi. 

0.4*5° 






3431000 



5692 

rhb. 


195 d. 


i. bz. 

0 04*2° . 


5693 

rhb./aq. 


171-2 





5694 

or. yel. pd. 




V. s. 

i. 


5695 

col. pr./aq. 


d. 155-8; 

subl. 110 

V. s. 

V. 8. 

i.; anh. 8 . 




p 

0 ) 

0 





5696 



>240 d.* 


6.4*2“ 

0.004*7° 


5697 

dolq. nd. 


125±, d. 


d. h. 

S. 

V. si. 8. 

5698 

yel. pd. 




V. s. 

V. 8 . h. 

si. s. 

5699 

col. pr. 


198 


i. 

8 . act. 

s.; 8 . chl. 

5700 

tn./et. 


160-1 d. 


V. s. h. 

V. 8. 

si. 8 .; V. si. 








s. bz. 

5701 

mn. /al. 

0.8153^** 



s. h. 


1 . 7 * 0 ° 


5702 

col. cr./aq. 


56; 90 

subl. 130 

8 . h. 






(anh.) 





5703 

rhb. 


--H 2 O > 


0.4*5°; 

10*5°; 

1*5°; 0.5*5° 




117 


3.3 h. 

50 h. 

chl. 

5704 

Iq. 

0.834^4°® 


181 5 




5705 

Iq. 

0.83822° 


173-4 




5706 

cr. 

0.936*5° 

38-40 

219-21760mni 


V. 8. 

V. 8. 

5707 

col. cr. 

0.935*5° 

38-40 

219-21 


V. S. 

V. 8. 

5708 

col. cr. 

0.935|g® 

35 

21 8-9752mm 


V. 8. 

V. S. 

5709 

IQ. 

0.862^° 


186-7 

i. 

00 


5710 

Iq. 

0.966-®^° 

<-50 

220 d. 

i. 

20 


5711 

col. nd. /act. 


154-5 


i. 

8 . 


5712 

cr. 


220-1 


i. 

8 . 


6713 

If./aq. 


203-4 


V. si. 8 . 

V. Sl. 8. 



5714 

nd. 

116-7 


V. 8. 

V. 8. 

5715 

nd./al. 

98.5 

329 

8 . h. 

V.8.; 


♦ The sulfonfmtde, m. p. 88 ®. 
Sulfanilyl-guanidine 5666 
SulfarsenoT 5674 
Sulfenazoxine 679 
SulfenthaJ 5127 


Sulfhydryi-benzoic acid 5918 
Sulfo-anthraquinone 559 
Sulfo-benzide 2750 
Sutfo-cyanic acid 5897 
Sulfon-ethvt methane 6326 


Suifon-methane 5683 
Sulfur yellow>S 3241 
Sulfuric ether 2911 
Superpalite 6159 
Suprarenine 157 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Tetrabromo 





5716 

benzene (1,2,4,5) 


Br4C6H2 

V-214 

393.74 

5717 

o-cresol 


Br 4 C«(OH)CHi 

VI-362 

423.77 

5718 

m-cresol-sulfon- 

brom cresol green 

C21 Hi 405 Br 4 S 


698.05 


phthalein 





5719 

ethane ( 1 , 1 , 2 , 2 ) 

acetylene tetra- 

BrzCHCHBr* 

1-94 

345.70 


{aym) 

bromide 




5720 

ethane ( 1 , 1 , 1 , 2 ) 

(una) 

Br3C*CH2Br 

1-94 

345.70 

5721 

ethylene 

ethylene tetraBr 

BraC :CBr2 

1-192 

343.68 

5722 

phenolphthalein 

(3',5',3",5") 

C2oH|o04Br4 

XVIII-149 

633.94 

5723 

phenoiphthalein 

phenolsulfon- 

(sodium salt) 
brom phenol blue 

Cao Hg O4 Br4 Naa 
Ci 9 Hio 05 Br 4 S 


677.92 

5724 

*XIX-649 

669.99 


phthalein 





5725 

phthalic anhydride 


C6Br4COOCO 

1 i 

XVII-486 

463.74 

5726 

quinone 

bromanil 

0 :C6Br4 :0 

VII-642 

423.72 

5727 

Tetrabutylammo- 


(C 4 H 9 ) 4 NI 

IV-157 

369.38 


nium Iodide (n) 





5728 

Tetractiloro-aceto ne 

(aym) 

(Cl2CH)2C0-4H20 

1-656 

267.94 

5729 

acetone (aym) 


(Cl2CH)2CO 

1-656 

195.87 

5730 

aniline (2,3,4,5) 


CI 4 C 6 HNH 2 

XII-630 

230.92 

5731 

aniline (2,3,5,6) 


CI 4 C 6 H.NH 2 

**XII-340 

230.92 

5732 

aniline (2,3,4,6) 


CUCfiH-NHa 

XII-630 

230.92 

5733 

benzene (1, 2,3,4) 


CI4C6H2 

V-204 

215.90 

5734 

benzene (1, 2,3,5) 


CUCeHa 

V-204 

215.90 

5735 

benzene (1,2,4,5) 


CI 4 C 6 Ha 

V-205 

215.90 

5736 

1 , 2 -dibromo- 

( 1 , 1 , 2 , 2 ) 

ClzBrCCBrClz 

1-93 

325.68 


ethane 





5737 

1 , 1 -dibromo- 

( 1 , 2 , 2 , 2 ) 

ClaCCCiBrz 

1-93 

325.68 


ethane 





5738 

diphenyl (2,4,2',4') 


(C6H3Cl2)2 

V-579 

292.00 

5739 

ethane (aym) 

acetylene tetraCI 

CI2CHCHCI2 

1-86 

167.86 

5740 

ethane (una) 

( 1 , 1 , 1 , 2 -tetraCI) 

CI 3 CCH 2 CI 

1-86 

167.86 

5741 

ethylene 

ethylene tetraCI 

ClaCiCCIa 

1-187 

165.85 

5742 

hydroquinone 


(HOaCgCU 

VI-851 

247.90 

5743 

phenol (2, 3,4,6) 


HOCeHCU 

VI-193 

231 . 90 

5744 

phenolphthalein 

(4,5,6,7) 

C 20 H 10 O 4 CI 4 

XVIII-148 

456.11 

5745 

c»«phthalic acid 


Cl4C6(C02H)2*^H20 

IX-819 

312.93 

5746 

quinone 

chloranii 

OrCeCUiO 

VII-636 

245.89 

5747 

Totracoeane (n) 


CH3(CH2)z2CH3 

1-175 

338.64 

5748 

Totradecane (n) 


CH3(CH2)i2CH3 

1-171 

198.38 

5749 

Tetradecyl acetate 

(n) 

CHsCOa-CMHas 

11-136 

256.42 

5750 

alcohol (rt) 

tetradecanol-1 

CH3(CH2)iaCH20H 

1-428 

214.38 

5751 

Tetradecylene (a) 

tetradecene-1 

CHj(CH 2 )nCH:CH 2 

1-226 

196.36 

5752 

Tetradecyiio*2 


CH3(CH2),oC:CCH3 

1-262 

194.35 

5753 

Totraethanolam- 


(HO.CHaCHa) 4 NOH 

IV-285 

211.26 


meniuiti 

hydroxide 





5754 

Tatraethylaiii* 


(C2H5)4NBr 

IV-104 

210.16 


monliiin bromldel 





5755 

chloride 


(C2H5)4NCI-4HaO 

IV-104 

237.77 


Surinamin 4405 
Sylvane 4245 
Sylvie acid 1 
Syrlngln, cf. glod 
Tamasol-J 1031 


Tamploin, cf. gtode. 
Tanacetone 5936 
Tannio acid, cf. glcde. 
Tartramide 5692 
Tartronyl uraa 1686 


Talepathine, cf. alkd. 
Tellurium ethyl 2219 
Tellurium methyl 2566 
Terebinic acid 5701 
Terephthalic, cf. alao phthalic. 


Terephthallc acid 5277 
TerepMhalyl diohloride 

Terpane 3579 
Terpenol 5706 
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* Anhydride, m. p. 255^. 

Sealed tube. 
Terpenolic acid 5702 
Terphenyl 2706 
Tethrothaiein 672? 


Tetraacetyl-glucosyl chloride 44 
Tetraanhydro'berberine, cf. aikd. 
Tetrabase 6834 

Tebrabromo-fluoreecein 2876-6 
Tetrabronf)o- methane 1242 


Tetracaine 6032 
Tetrachloro-n^ethane 1243 
Tetradecanal 4461 
Tetradecanoic acid 4450 
Tetradecanol 5750 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5756 

Tetraethylammo- 


(C2H5)4N0H 

IV-103 

147.26 


nium hydroxide 





5757 

iodide 


(C2H5)4NI 

IV-104 

257.17 

5758 

Tetraethyl-benzene 

(1,2, 4,5) 

(C 2 H 5 ) 4 C 6 H 2 

V-455 

190.32 

5759 

benzene (1, 2,3,4) 
diaminoben- 


(C2H5)4C6H2 

[(C2H5)iNCsH4]2CO 

V-455 

190.32 

324.45 

5760 

(4,4') 

XIV-98 


zophenone 





5761 

diammodiphenyl- 

(4,4') 

[(C2Hs)2N-C,H4]2CH2 

XIII-242 

310.47 


methane 





5762 

diami notriphenyl 

brilliant green base 

[(C2Hj)2NC6H4]2- 

XIII-746 

402.56 


carbinol 


C( 0 H)C 6 H 5 



5763 

diaminotriphenyl 

brilliant green 

(C 27 H 33 N 2 )HS 04 

XIII-746 

482.62 


carbinol sulfate 

dye salt 




5764 

ethanetetracarb- 


[(C 2 H 502 C) 2 CH ]2 

11-858 

318.32 


oxylate (sym) 





5765 

propanetetra- 

(a,a^,y) 

(CH2CHCH)* 

11-859 

332.34 


carboxylate 


(C 02 C 2 H 5)4 



5766 

5767 

5768 

rhodamine 

urea 

Tetraethylene 

glycol 

rhodamine B 

C28H31O3N2CI 

f(C 2 H 5 ) 2 N] 2 CO 

(•CH 20 CH 2 ) 3 : 

(•CH 20 H )2 

XIX-346 

IV -120 

1-468 

479.00 

172.27 

194.22 


5769 

glycol dimethyl 

di MeO-tetraglycol 

(CH 30 CH 2 CH 2 * 


222.28 


ether 


0CH2CH2)20 



6770 

pentamine 


NH2(CH2CH2NH)r 


189.30 




CH2CH2NH2 



5771 

Tetraglycol 


(CICH2CH20- 


231.12 


dichloride 


CH2CH2)20 



5772 

Tetrahydro-ben- 


CH2(CH2)3CH:C- 

IX-41 

126.16 


zoic acid (^i ) 


I . 1 

CO2H 



5773 

furan 

tetramethylene 

CH2(CH2)2CH20 

XVII-10 

72.10 



oxide 

1 1 



5774 

furfuryl acetate 


CH3C02CH2C4H70 

**XVII-107 

144.17 

6775 

furfuryl alcohol 


C4H70CH20H 

**XVH-106 

102.13 

5776 

furfuryl benzoate 


C6H5C02CH2C4H70 


206.23 

6777 

furfuryl butyrate 


C3 H7C02*CH2*C4H70 


172.22 

5778 

furfuryl n-cap- 


C5HnC02CHr 


200.27 


roate 


C 4 H 7 O 



6779 

furfuryl lactate 


CHs-CHOHCOr 


174.19 




CH 2 -C 4 H 70 



5780 

furfuryl laurate 


CiiHzsCOrCHz- 


284.43 




C 4 H 7 O 



6781 

furfuryl maleate 


(rCHCOz-CHz* 


284.30 




C4 H 70)2 



5782 

furfuryl palmitate 


CisHjiCOz-CHz- 


340.53 




C 4 H 7 O 



5783 

furfuryl propionate 


C2H5CO2CH2C4H7O 


158.19 

5784 

furfuryl salicylate 


H0C6H4C02- 


222.23 




CH 2 -C 4 H 70 



6785 

furfuryl succinate 


(CHz-COzCHz- 


286.32 




C4H70)2 



5786 

naphthalene 

•Tetralln” 

C6H4CH2(CH2)2CH2 

V-491 

132.20 


(trans) (1,2,3, 4) i. 


Tetradecanone 3182 
Tetradacene 5751 
Tetraethyl germanium 3357 
Tetraethyl lead 3957 


Tetraethyl silicon 5619 
Tetraethyl tin 5950 
Tetrafluoro-methane 1244 
Tetrahydro-benzene 1609 
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• Crysts. 4- 4 H 2 O, m. p. 49-50®; + OHaO, m» p. 56®. 

Tetrahydro-nicotinic acid, cf. aikd. Tetrahydroxy-flavanone 2891 

Tetrahydro-pyrrole 5523 Tetraiodo-fluorescein 2896 

Tetrahydro-toluene 4207-8 Tetraiodo -methane 1245 
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No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 


Tetrahydro 





6787 

a*naphthof (oc.) 


CsHvCHOH- 

1 

♦♦VI-541 

148.20 




(CHz)2.CH2 

1 



5788 

a-naphthol (ar.) 


(CH 2 ) 4 :C 6 H 30 H 

VI-578 

148.20 

5789 

/9-naphthoi (ac.) 


C6H4(CH2)2CH0HCH2 

1 1 

VI-579 

148.20 

5790 

/}-naphthol (ar.) 


(CH 2 ) 4 :C 6 H 30 H 

VI-579 

148.20 

5791 

^-naphthoylaceto- 


(CH2)4:C6H3C0* 


199.24 


nitrile (ar.) 


CHrCN 



5792 

a-naphthylamine 


C«H4CH(NH2)- 

XII-1200 

147.21 


(ac.) 


1 






(CH 2 ) 2 CH 2 

1 



5793 

a-naphthylamine 

(ar.) 

(CH2)4:C6H3NH2 

XII-1197 

147.21 

6794 

/l-naphthylamine 


(36H4CH2CH(NH2)* 

XII-1200 

147.21 


{•c.)(dl) 


1 






CH 2 -CH 2 

1 



5795 

^-naphthyiamine 

(ar.) 

(CH2)4:C6H3-NH2 

XII-1198 

147.21 

5796 

o-phthaiic acid 


C 8 HI 0 O 4 

IX-770 

170.16 


(A,) 





5797 

quinoline 


C 9 H 10 NH 

XX-262 

133.19 


(1,2,3,4) 





5798 

quinone (p) 


0C:(CH2)4:C0 

VII-556 

112.12 

5799 

T8trahydraxy- 

rufiopin (1,2, 5,6) 

Ci4H402(0H)4 

VIII-549 

272. 2C 


anthraquinone 





5800 

anthraquinone 

anthrachryson 

Ci 4 H 402 ( 0 H) 4 - 2 H 20 

VIII-551 

308.24 


(1. 3,5,7) 





5801 

anthraquinone 

quinalizarin; 

CmH402(0H)4 

Vni-549 

272.20 


(1,2,6,8) 

alizarin bordeaux 




5802 

benzene (1, 2,4,5) 


(H0)4C6H2 

VI-1155 

142.11 

5803 

benzene (1, 2,3,5) 


(H0)4C6H2 

VI-1154 

142.11 

5804 

3,6-diami noben- 

(1,2, 4,5) 

(H0)4C6(NH2)2-2HCI 

XIII-842 

245.07 


zene HCI 





6805 

flavone (3,7,3',4') 

fisetin 

(H0)2C9H302C6H3: 

XVIII-221 

286.23 




(0H)2 



5806 

flavanol (6,7,2',4') 

morin; 3,5,7,2',4'- 

Cl 5 Hio 07*2H20 

XVin-239 

338.26 



pentaOH-flavone 




5807 

flavanol (5,7,3',4') 

quercetin 

Ci5Hio07*2H20 

XVIII-242 

338.26 

5808 

quinone 


(H0)4C602 

VIII-534 

172.09 

5809 

Tetralodo-benzene 

(1.2, 3,4) 

I 4 C 6 H 2 

V-229 

581.76 

5810 

benzene;(1, 2,3,5) 


I4C6H2 

V-229 

581.76 

5811 

benzene (1, 2,4,5) 


I 4 C 6 H 2 

V-229 

581.76 

5812 

ethylene 

periodo-ethene 

I2C:CI2 

1-195 

531.70 

5813 

phenoiphthalein 

nosophen; iodophen 

C 20 H 10 O 4 I 4 

XVIII-151 

821.96 

5814 

phenoiphthaiein 

(Nasalt); iodeikon 

C 20 H 804 l 4 Na 2 * 3 H 20 

XVIII-151 

919.99 

5815 

phenoleulfon- 


C 19 H 10 O 5 I 4 S 


858.01 


phthaiein 




5816 

phthalio anhydride 


I4C*:(C0)20 

1 XVII-486 

651.76 

5817 

pyrrole 

iodol 

I 4 C 4 NH 

1 XX-168 

570.74 


Tetrstln 5786 Tvtramethyl-dlamlnobenzophenone 4436 

Tetralite 6673 Tatramethyi-diaminodiphenyl carbinol 4435 

Tatramakhyl-atloxantin 232 TetramathyUdiamlnotriphenyl mathano 3964 

Tatramathyl-aniline 5818 Tetramethyl-etbyleno 3658 
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Meltinff 
Point °C. 


Boiling 
Point ®C. 


68.5-9.0 264-6WS«*“ 8l. s. h. 

264^^®““ V. si. 8. 


246.6714nm> s. h. 


27512mm 

250710 8l. d. 


38 275-771 Sam 

120(-H20) 



Solubility in 100 Parts 


Water Alcohol Ether 



>360 -H 2 O, 150 


si. 8. h. ; 8. ; 8. h. ac. v. 8l. 8. 

S.H 2 SO 4 

i. ; i. CS 2 si. 8. ; s. ac. v. si. s. 


8. atk.; 8 

H2S04 

V. 8.;8l. 8. V. 8. V. 8. 

HCI 

V. 8. V. 8. I. chl., bz. 

V. 8. i. HCI 


i. c.; 8.;s. act.; 

8. alk. 8l. 8. pe 

0. 03»>O; 8.;i.CS2 

0 . 1 100® 

1. c.;v. 8l. 0.4 c.; 

8. h. 5.5h. 

V. 8. h. V. 8. 

s. chi. 8. 

V. 8. h. ac. 8l. 8. 

V. 8. CS 2 V. 8l. 8. 

V. 8. CSz V. 8l. 8. c. 

i.;8. alk. si. s. 


8.; 8. act.; si. 8.; si. 8. 
8l. 8. pet. bz., chi. 


8l. 8.; 8. 
atk. 

V. 8l. 8.; 

8. alk. 
8l. 8. 

8 . 

si. 8. 

V. 8l. 8. 

8. ac., bz. 
8.; 8. chi. 


Tetramethyl-ethyleno glycol 5312 
Tatramethyl-hydraorylio acid 3762 
Tetramathyl load 39 A 
Tatramathyl-p-laucannina 6844 


8. PhOH 8. PhNOa I. 
0.02 6.8i»®;8.h. SO 


Tetramethyi- methane 5066 
Tetramethyl-piperldone 6056 
Tatramathyl-iec^-propyl alcohol 3531 
Tetramethyi silicon 5617 
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Tatramethyl thionine 4426 
T 6 tr«m 9 thyl tin 5951 
T 0 lram#thyiene 1585 
T^tramathytene-dianrifne 5474 


Tetramethylene dibromide 1823 
Tetramethylene dtchloride 1973 
Tetramethylene dicyanide 155 
Tetramethylene dliodide 2389 
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Tetramethylene-glycol diacetate 2224 Tetraphenyl-pyrazine 234 '"Sealed tube* 

T etramethyiene oxide 5773 Tetraphenyl tin 5952 

Tetranitro-chrysazine 1491 Thebaine, cf. aikd. 

Tetraphenyl lead 3959 Theeiin 2903 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Tetranitro 





5854 

naphthalene iy) 

(1,3,5, 8) 

CioH4(N02)4 

V-564 

308.16 

5865 

naphthalene {fi) 

(1,3, 6, 8) 

CtoH4(N02)4 

V-564 

308.16 

5856 

naphthalene (a) 

(1,5,x,x) 

C,oH4(N02)4 

V-564 

308.16 

5857 

phenol (2, 3,4,6) 


H0C6H(N02)4 

VI-292 

274.11 

5858 

phenolsulfon- 


C|9HioO|3N4S 

♦XIX.650 

534.36 


phthalein 





5859 

Tefraphenyl* 


(C6H5)4AsBr*2H20 


499.26 

areonium bromide 




5860 

ethane (sym) 


[(C6H5)iCH]i 

V-738 

334.44 

6861 

ethylene 


(C 6 Hs) 2 C:C(C 6 Hs )2 

V .743 

332.42 

5862 

guanidine 


HN;CIN(C«H5)»]2 

XlI-430 

363.44 

5863 

hydrazine 


(C6H5)2N.N(C«H5)2 

XV-125 

336.4? 

5864 

methane 


(C6Hs)4C 

V-739 

320.41 

5865 

urea 


[(C,H5)2N]iCO 

XII-429 

364.43 

5866 

Tetrapropyl-am mo- 


(C2H5CH2)4NI 

IV-140 

313.27 


nium iodide (n) 





5867 

benzene (iao) 

(1,2,4, 5) 

[(CH3)2CH].C,Hj 

**V-368 

246.42 

5868 

Tetratrlacontane 


CH3(CH2)32CHj 

1-177 

478.90 

5869 

yti) 

Tetrazlne (1, 2,4,5) 


(:NCHN )2 

XXVI .353 

82.07 

5870 

Tetraxole 


CH:NNHN:N 

1 1 

XXVI-346 

70.06 

5871 

Tetrollc acid 

butynoic acid 

1 1 

ch3c;cco2H 

n-479 

84.07 

6872 

Tetrofial 

pentane-3,3-di- 

(C2H5)2C(S02C2Hs)2 

1-681 

256.37 



ethyl-sulfone 




5873 

Tetryl (2,4,6) 

tri-NOz-phenyl- 

(NOzljCsHr 

XII-770 

287.15 



methylnitramine 

i N(CHs)N 02 


i 

5874 

Thallin 

6-methoxy-tetra- 

CH30C9H,oN 

XXI-61 

163.21 



hydroquinoline 




5875 

Thialdine 


(CH3)3C3H4S2N 

XXVII-461 

163.29 

5876 

Thiamin chloride 

vitamin Bi 

C 12 H 170 N 4 CISHCI 


337.27 

5877 

Thianthrene 

diphenylene disul- 

(C6H4)2S2 

XIX-45 

216.30 



fide 




5878 

Thiazole 


C3H3N$ 

XXVII-15 

85.12 

5879 

Thio-acetal dehyde 

sulf aldehyde 

(CH3CHS)3 

XIX-387 

180.34 

5880 

acetaldehyde (fi) 

sulf aldehyde 

(CH3CHS)3 

XIX-387 

180.34 

5881 

acetaldehyde ( 7 ) 

sulf aldehyde 

(CH3CHS)3 


180.34 

5882 

acetamide 

aceto-thioamide 

CH 3 CSNH 2 

n-232 

75.13 

5883 

! acetanilide 


C 6 H 5 NHCS-CH 3 

XII-246 

151.22 

5884 

acetdi methy tamide 


CH3CSN(CH3)2 

♦IV-329 

103.18 

6885 

acetic acid 


CH 3 COSH 

11-230 

76.11 

5886 

aniline (4,4') 

diNH 2 <diPH- 8 ulfide 

(NH2.C6H4)2S 

XIII-535 

216.29 

5887 

barbituric acid 

malonyl thiourea 

C 4 H 402 N 2 S 

XXIV-476 

144.15 

5888 

benzaldehyde (a) 


(C6H5CHS)3 

XIX-396 

366.53 

5889 

benzaldehyde (fi) 


(C6H5CHS)3 

XIX-397 

366.53 

5890 

benzanilide 


CeHs-NH CS CeHs 

XII-269 

213.29 

5891 

benzoic acid 


CcHs-COSH 

IX-419 

138.18 

5892 

carbaniiide 

diphenyl thiourea 

(C6H5NH)2CS 

XII-394 

228.30 

5893 

chrome 


Cl2Hf40N4S 


262.32 

5894 

cresol ( 0 ) 

o-tolyi mercaptan 

CH 3 CSH 4 SH 

VI-370 

124.19 

5895 

cresol (m) 

m-tolyi mercaptan 

CH3C«H4SH 

Vl-388 

124.19 

5896 

cresol (p) 

p-tolyl mercaptan 

CH 3 C 6 H 4 SH 

VI -41 6 

124.19 


Thaalol 2902 
Thalne, cf. aikd. 
Theobromine, cf. aIkd. 
Theoofne, of. aikd. 


Theophylline, cf. aikd. 
Thevetin, cf. Qlcde. 
Thienyl alcohol 5924 
Thio-, of. also 8ulfo% 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Meltixuj 
Point ®C 

Boilina 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

5854 

yel./act. 


194-5 


a. HNOj 

sl. 8. 

8. act. 

5855 

nd./al. 


203 

expl. 

i. 



5856 

It. yel./chl. 


259 

expl. 

i. 

V. 8l. 8. 


5857 

It. yel./ohl. 


140 

expl. 

d. h. 

V. si. 8. bz. 

V. 8i. 8. ig. 

5858 

yel. nd./ 


>200 


8. 

8. 



ac. act. 







5859 

col. cr. 


281-4 

-aHjO > 

1.6 

8. 

el. 8. act. 




(anh.) 

100 




5860 

rhb. 

1.182 

209-1 1 

379-83 

14 h. bz. 

0.8 h. 

5 h. ac. 

5861 

tri. or mn. 

1.1552°. 

221-3 

415-25 

8. h. bz. 

si. 8. 

sl. 8. 

5862 

rhb./lg. 


130-1 


i.; V. s. bz. 

V. 8. . 

V. 8. 

5863 

rhb./al. chi. 


147-9 


s. bz. 

V. si.a^’h- 

8. act. 

5864 

rhb./bz. 


285 

431 

i. Ig. 

i.;8. Ivbz. 

i.; i. ac. 

5865 

rhb. 

1.222 

183 


i. 

8. h. 


5866 

rhb. 

1 .314-V^® 

d. 280 ± 


18.625® 

5525® ^i. 


5867 

cr./al. 


117 

26077*““ 


1250 1 

85250 

5868 

cr. 

Iq. 0.781^30 

a73;377(?) 

255^ .Omm 




5869 

red pr. 


99 


8. 


8. 

5870 

If./al. 


155 

subl. 

8. ; 8. ac. 

8.; sl.a. bz. 

8l. 8. 

5871 

pl./et. 


77-8 

203 

V. 8. 

V. 8. 

V. 8. 

5872 

pl./aq. 


85 


0.22 c. 

5.4t5®ab8. 

lot 50 

5873 

yel. mn./al. 

1.57«- 

129 

expl. 187 

I. ; 8. bz. 

8. h. 

8.; 8. ac. 

5874 

pr. 


42-3 

283735mm 

si. 8. c. 

V. s. ; V. 8. 

V. 8. 







bz. 


5875 

mn. 


43 

d. 

V. si. 8. 

8. 

V. 8. 

5876 

hyg. pr. 
mn./al. 


252 el. d. 


100 

0 1 

i. ; i. bz. 

5877 

1 .706^^*' 

158-60 

364-6 

0.25c. 

8. h. 

5878 

Iq. 

1.200^-** 


116.8 

si. 8. 

8. 

8. 

5879 

cr./al. 


101 

246-7 

i.; s. bz. 

3.8625® 

15.6250 

5880 

cr./al. 


125-6 

246-7 

i.; 8. chi. 

3.97250 

13.7250 

5881 

cr. 


81 

100 




5882 

mn. 


115-6 


V. 8. 

a). 8. 

8l. 8. 

5883 

nd./aq. 


75-6 

d. 

i. 

i. a. 

8. alk. 

5884 

col. cr. 


114-6 


si. s. 

8. 

V. 8. 

5885 

yel. Iq. 

1.074W® 

<-17 

93 

8. 


00 

5886 

nd./aq. 


108 


sl. 8. h. 


8. ; 8. h. bz. 

5887 

If./aq. 


235 d. 


si. 8. 

s.; s. aik. 

8. alk. carb. 

5888 

nd./bz. ai. 


166-7 


i. 

0.2250 

1.1250 

5889 

nd./bz. 


225-6 d. 


8. h. ac. 

0.04250 

0.425® 

5890 

yel. pr./al. 


101-2 


i. 

8. 

V. 8. 

5891 

yel. oil 


24 

d. 

i. 

V. S. 

00 

5892 

rhb./al. 

1.3M® 

154 

d. 

i. 

V. 8. 

V. 8. 

5893 

yol. pr./chi. 


227-8* 


8. 

si. 8. 

sl. 8. 

5894 

If. 


15 

194.3 

i. 

8. 

8. 

5895 

Iq. 

1.052^^** 

<-20 

195.4 

i. 

8. 

8. 

5896 

If./al. 


43-4 

195 

i. 

8l. 8. 

V. 8. 


• HCI salt, m. p. 217-21®. 

Thio-aliyI ether 1684 
Thio-benzyl alcohol 816 


Thio-carbamide 5920 
Thio-carbonyl chloride 5916 
Thio-cresoi methyl ether 4402 
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No. 

Name 

Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

5897 

Thio cyanic acid 

sulfocyanic acid 

HSCN 

m-143 

69.09 

5898 

cyanic acid, per- 

3,5-di mercapto-1 ,2, 
4-thiodiazoi 

CSNHCS-NHS 

1 1 

XXVn-665 

150.23 

5899 

cyanuric acid 


CsHsNsSj 

XXVI-259 

177.26 

5900 

diglycoi (/S) 

d,iS'diOH-diEt 

sulfide 

<H0CH2CH2)2S 

1-470 

122.18 

5901 

formamide 


HCSNHz 

11-95 

61.10 

5902 

formanilide 


CsHs-NHCHiS 

XII-233 

137.19 

5903 

glycerol (1) 


HSCH2C2H3(0H)2 

1-519 

108.15 

5904 

glycol, mono- 

ethanol-1-thiol-2 

HOCH2CH2SH 

1-470 

78.13 

5905 

glycolic acid 


HSCH2CO2H 

in-245 

92.11 

5906 

glycolic-^-amino- 

naphthalide 

thionalide 

C10H7NHCO. 

CH2SH 


217.28 

5907 

hydantoln 

glycoiyi thiourea 

C3H4ON2S 

XXIV-260 

116.14 

5908 

hydracrylic acid 


HSCHzCHzCOzH 

III-299 

106.14 

6909 

hydrequinone. 

mono- 

(1,4) 

HSC6H4OH 

VI.859 

126.17 

5910 

lactic acid 


CH3CH(SH)C02H 

III-289 

106.14 

5911 

malic aoid (dt) 

mercaptos ucc I n ic 

(HSC2H3)(C02H)2 

III-439 

150.15 

5912 

naphthene 

benzothiophene 

CsHfiS 

XVII-59 

134.19 

5913 

naphthol (a) 

a-naphthyi mercaptan 

CioHt-SH 

VI.621 

160.22 

5914 

naphthol OS) 

d-naphthyl mercaptan 

C10H7SH 

VI-657 

160.22 

5915 

phenol 

phenyl mercaptan 

CeHs-SH 

VI-294 

110.17 

6916 

phosgene 

thiocarbonyl chloride 

CIzCiS 

III- 134 

114.98 

5917 

propionamide 


C2H5CS-NH2 

11-264 

89.15 

5918 

salicylic acid (o) 

sulfhydryl benzoic 

HSC6H4CO2H 

X-125 

154.18 

6919 

semicarbazide 


NHz-CSNHNHz 

III-195 

91.13 

6920 

urea 

thiocarbamide 

NH2CSNH2 

III-180 

76.12 

5921 

urethane 

ethyl thiourethane 

NH2COSC2H5 

III- 138 

105.15 

5922 

Thionin(e) 

Lauth's violet 

C 12 H 9 N 3 S 

XXVII-391 

227.28 

5923 

Thiophene 


C4H4S 

XVII-29 

84.13 

5924 

alcohol (a) 

thienyl carbinol 

C4H3SCH20H 

XVII-113 

114.16 

5925 

aldehyde (a)(2) 


C4HSSCHO 

XVII-285 

112.14 

5926 

carboxylic acid (a) 

(1.2) 

C4H3S COzH 

XVIII-289 

128.14 

5927 

carboxylic acid 03) 

(1,3) 

C4H3SCO2H 

XVIII-292 

128.14 

6928 

Thioxene (a) 

2,5-di Me-thiophene 

(CH3)2C4H2S 

XVII-41 

112.18 

5929 

Thioxene (o) 

2, 3-di M e-thiophene 

(CHj) 2C4H2S 

XVII-40 

112.18 

5930 

Thioxene (m) 

2,4-di Me-thiophene 

(CH,)2C4H2S 

XVII-41 

112.18 

6931 

Thioxene (m) 

3,4-di Me-thiophene 

(CH3)2C4H2S 

XVII-42 

112.18 

6932 

Threonine (dl) 

a-a m i n o-d-hy droxy- 
butyric acid 

CH3CHOHCH: 

(NH2)C02H 

IV-514 

119.12 

5933 

Threonine (<!>) 

1 

C4H903N 

IV-614 

119.12 

5934 

Threonine^ allo- 

(dl) 

C4H903N 


119.12 

5935 

Thttjone (a) 


CioHieO 

VII-93 

152.23 

5936 

Thujone (fi) 

tanacetone 

CioHisO 

VII-93 

152.23 

5937 

Thymohydro- 

qulnono 


1 CioHmOz 

VI-945 

166.21 

5938 

Thymol 

5-Me-2-i8oPr- 

phenol 

(CH3)(C3H7)C6H30H 

VI-532 

150.21 

5939 

1 chloride 

(3,6 ;1, 4) 

(CH3)(C3H7)C6H2: 

(OH)CI 

VI-539 

184.66 

5940 

iodide 

4-iodothymol 

C10H13OI 

VI-541 

276.12 

6941 

phthatein 


C28H3o04 

♦XVIII-381 

430.52 


Thio-diphenyl amine 5138 
Thio-histidine betaine 2800 
Thio-^henetole 3132 
Thio-phenine 378 


Thio-phenylacetamide 5240 
Thio-sinamine 221 
Thio-trimethylacetamide 8276 
Thiols, cf. mercaptans. 











Thionaild 5906 
Thiotolene 4389 
Thujin, cf. glcde. 
Thymine 4413 


Thymiode 5940 
Thymiodol 5940 
Thy modi n 5940 
Thymol-hexahydride 4024 
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PHYSICAL CONSTANT OT 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5942 

Thymol 

(3,6;1,4) 

(CH3)(C3H7)C6H2: 

XI-267 

248.29 


sulfonic acid (a) 


( 0 H)S 03 HH 20 



5943 

Thymoquinone 


0:C«H2(CH3)* 

Vn-662 

164.20 




(C3H7):0 



6944 

Thymotlcacld (o) 

(1,4;3,2) 

(CH3)(C3H7)C6H2: 

X-280 

194.22 




(0H)C02H 



5945 

Thymyl-acetate 

acetyl thymol 

CioHt3 02CCH3 

VI-537 

192.25 

5946 

amine (1,3 ;4) 


CH3(NH2)C6H3C3H7 

XII-1171 

149.23 

6947 

Thyroxine (I) 


C 15 H 1104 NI 4 

♦XIV-671 

776.93 

5948 

Tilt chloride triphenyi 

triphenyitin chloride 

(C6Hs)3SnCI 

♦XVI-540 

385.46 

5949 

diethyl 

diethyl tin 

(CiHt) 2 Sr> 

IV-631 

176.82 

5950 

tetraethyl 

tetraethyl tin 

(CjH5)4Sn 

IV-632 

234.94 

5951 

tetramethyl 

tetramethyl tin 

(CH3)4Sn 

IV-632 

178.84 1 

5952 

tetraphenyl 

tetraphenyl tin 

(C6Hs)4Sn 

X VI-91 4 

427.10 

5953 

triethyl 

triethyl tin 

[(C 2 H 5 ) 3 Sn -]2 

IV-638 

411.76 

5964 

Tolone 

diphenyl-acetylene 

CcHsCfCCsHs 

V-656 

178.22 

5955 

Tolldino (o) 

3,3'-di Me-benzidine 

(CH3C6H3NH2)2 

XIII-266 

212.28 

5956 

hydrochloride 


C,4H,«N2-2HCI 

XIII-267 

285.21 

6957 

sulfate 


C,4H|6N2H2S04 

XIII-257 

310.36 

5958 

disulfonic acid 

(3,4;6) 

[(CHj)(NH2)C»Hj- 

XIV-796 

399.43 




SOsHjz-liHzO 



5959 

Tolidino (m) 

2,2'-di Me-benzidIne 

(CH3C6H3NH2)2 

XIII-255 

212.28 

5960 

Toluene 

methyl-benzene 

CH 3 C 6 H 5 

V-280 

92.13 

5961 

azo-1 -naphthyl- 

( 2 ,i;r, 2 '); 

CH3C6H4N;N* 

XVI-373 

261.31 


amine-2 (o) 

yellow OB 

CioH 6 NH 2 



6962 

disulfonic acid 

(2,4) 

CH3C6H3(S03H)2 

XI-204 

252.25 

6963 

disulfonic Na 

(2,4); (Nasalt) 

C7H606S2Na2-7H20 

XI-204 

422.34 

5964 

sulfinic acid (p) 


CH 3 C 6 H 4 S 02 H 

XI-9 

156.19 

5965 

sulOnic Na (p) 

(sodium salt) 

C 7 H 702 SNa- 2 H 20 

XI-9 

214.22 

5966 

sulfonic acid (o) 


CH 3 C 6 H 4 SO 3 H. 2 H 2 O 

XI-83 

208.23 

5967 

1 sulfonic acid (m) 


CH 3 C 6 H 4 S 03 H.aq. 

XI-94 

172.19 

5968 

sulfonic acid (p) 


CH3C6H4SO3HH2O 

XI-97 

190.21 

5969 

sulfonic Na (p) 

(sodium salt) 

C 7 H 703 SNa- 2 H 20 

XI-97 

230.22 

6970 

Toluenesulfonyl- 

toluenesulfonamide 

CH3C6H4SO2NH2 

XI-86 

171.21 


amide (o) 





5971 

amide (p) 


CH 3 C 6 H 4 SO 2 NH 2 

XI-104 

171.21 

5972 

anilide (p) 

toluene-sui- 

CH 3 CCH 4 SO 2 NH- 

XII-567 

247.30 



fonanilide 

CaHs 



5973 

n-butylamide (p) 


CH3C6H4S02NH- 


227.31 



C 4 H 9 



5974 

chloride (o) 

toluene sulfon- 

CH 3 C 6 H 4 SO 2 CI 1 

XI-86 

190.64 



chloride 




6975 

chloride (p) 


CH3C«H4S02CI 

XI-103 

190.64 

6976 

di-n-butyiamide 

(p) 

CH3'C«H4S02N: 


283.42 




(C4H9)2 i 



6977 

dimethylamide (p) 


CH 3 C 6 H 4 S 02 N: 

♦♦XI-56 

199.26 




(CH3)2 



5978 

ethylamide (p) 


CH3C«H4SOrNH. 

XI-105 

199.26 

1 



C 2 H 5 



5979 

methylamide 


CH3C6H4SOrNH- 

XI-105 

185.24 

i 



CH 3 



5980 

methyJaniiide 


CH3CsH4S02N; 

Xn-675 

261.33 




(CH3)(CeHs) 




TiflHo aold 2426 
Tigtio ^dehyde 2427 
TN T6316 

Tobiti' acid 4606, 4649 

12 ^ ... 


Tolazine 4334 
Toliminazote 4137 
Tolualdehyde 5985-7 
Toluamide 5988-90 
Tolubenzyl aoetat 








ORGANIC COMPOUNDS 
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♦ Stable < 100*; forma p-isomer 140-50®. 

Tolubenzyi alcohol 5016-8 Toluene hexahydride 4199 

Tolubenzyl-amirxe 5482-4 Toluene tetrahydride 4207-8 

Toluene-azo-toluldine 309-12 Toluhydroquinone 2372 
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No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

5981 

Toliieneeulfonyl 


CH 3 C 6 H 4 SO 2 NH. 

XII-981 

261.33 


p-toluldide (p) 


C 6 H 4 CH 3 



5982 

Toluic acidt(o) 

2 -Me-benzotc acid 

CH 3 C 6 H 4 CO 2 H 

IX-462 

136.14 

5983 

acid (m) 

3-Me-benzoic acid 

CH 3 C 6 H 4 CO 2 H 

IX-475 

136.14 

5984 

acid (p) 

4-Me-bonzotc acid 

CH3C6H4-C02H 

IX-483 

136.14 

5985 

aldehyde (o) 

o-toiuylaldehyde 

CH 3 C 6 H 4 CHO 

VII-295 

120.14 

5986 

aldehyde (m) 

m-Me-bonzaldehyde 

CH 3 C 6 H 4 CHO 

VII-296 

120.14 

5987 

aldehyde (p) 

4-Me-benzaldehyde 

CH 3 .C 6 H 4 CHO 

VII-297 

120.14 

5988 

amide (o) 

o-toluamide 

CH 3 C 6 H 4 CONH 2 

IX-465 

135.16 

5989 

amide (m) 

m-toluamide 

CH 3 C 6 H 4 CONH 2 

IX-477 

135.16 

5990 

amide (p) 

4-toiuamide 

CH 3 C 6 H 4 CO.NH 2 

IX-486 

135.16 

5991 

anhydride (o) 


(CH3-C6H4C0)20 

IX-464 

254.27 

5992 

nitrile (o) 

o-tolunitri(e 

CH 3 C 6 H 4 CN 

IX-466 

117.14 

5993 

nitrile (m) 

3-toiyl cyanide 

CH 3 C 6 H 4 CN 

IX-477 

117.14 

5994 

nitrile (p) 

4-tolu nitrile 

CH 3 C 6 H 4 CN 

IX-489 

117.14 

5995 

Toluidine (o) 

2 -methyi aniline 

CH 3 C 6 H 4 NH 2 

XII-772 

107.15 

5996 

hydrochloride 


CH 3 C 6 H 4 NH 2 HCI 

XII-782 

143.62 

6997 

Toluidine (m) 

3-methyl aniline 

CH 3 C 6 H 4 NH 2 

XII-853 

107.15 

5998 

hydrochloride 


CH 3 C 6 H 4 NH 2 HCI 

XII-856 

143.62 

5999 

Toluidine (p) 

4-methyl aniline 

CH 3 C 6 H 4 NH 2 

XII-880 

107.15 

6000 

hydrochloride 


CH 3 C 6 H 4 NH 2 HCI 

XII-896 

143.62 

6001 


o-Me-p-benzo- 

0 :C 6 H 3 (CH 3):0 

VII-645 

122.12 



quinone 




6002 

Toluyl-o-benzolc 

(1,4;1',20 

CH 3 C 6 H 4 CO- 

X-759 

240.25 


odd (p) 


C 6 H 4 CO 2 H 



6003 

Toluylene diamine 

(1 ;3,4)(o)(u«») 

CH3C6H3(NH2)2 

Xm-148 

122.17 

6004 

diamine HCI 

(1 ;3,4) 

C7HioN2-2HCI 

XIII- 148 

195.10 

6005 

diamine (1 ;2,4) 

(m)(una) 

CH3'C6H3(NH2)2 

XIIl-124 

122.17 

6006 

diamine HCI 

(1 ;2,4) 

CtHioNz.QHCI 

XIII-129 

195.10 

6007 

diamine (1 ;2,5) 

(p) 

CH3*C6H3(NH2)2 

XIII-144 

122.17 

6008 

diamine HCI 

(1 ; 2 , 6 ) 

C7H,oN2*2HCI 

XIII- 144 

195.10 

6009 

diamine H 2 SO 4 

(1 ;2,5) 

C7HioNrH2S04 

XIII-144 

220 24 

6010 

Tolyl acetic acid ( 0 ) 


CH 3 C 6 H 4 CH 2 C 02 H 

IX-527 

150.17 

6011 

acetic acid (m) 


CH 3 C 6 H 4 CH 2 CO 2 H 

IX-528 

150.17 

6012 

acetic acid (p) 


CH 3 C 6 H 4 CH 2 'C 02 H 

IX-530 

150.17 

6013 

benzoate ( 0 ) 

o-cresyl benzoate 

C 6 H 5 CO 2 C 6 H 4 CH 3 

IX-119 

212.24 

6014 

benzoate {m) 

m-cresyl benzoate 

C 6 H 5 CO 2 C 6 H 4 CH 3 

IX -120 

212.24 

6015 

benzoate (p) 

p-cresyl benzoate 

C6H5C02'C6H4CH3 

IX -120 

212.24 

6016 

1 carbinoi (o) 

o-tolubenzyl alcohol 

CH 3 C 6 H 4 'CH 20 H 

VI-484 

122.16 

6017 

1 carbinoi (m) 

m-xylyl alcohol 

CH 3 C 6 H 4 CH 20 H 

VI-494 

122.16 

6018 

1 carbinoi (p) 


CH 3 ‘C 6 H 4 CH 20 H 

VI-4S8 

122.16 

6019 

i«o-cyanate ( 0 ) 

o-tolylcarbonimide 

CH 3 C 6 H 4 N:C 0 

XII-812 

133.14 

6020 

iao-cyanate (m) 

m-tolytcarbonimide 

CH3-C6H4*N:C0 

XII-864 

133.14 

6021 

Mo-cyanate (p) 

p-tolyicarbonimide 

CH3C«H4N:C0 

XII-966 

133.14 

6022 

hydrazine (a) 


CH 3 C 6 H 4 NHNH 2 

XV-496 

122.17 

6023 

hydrazine HCI ( 0 ) 


C7H,oN2HCIH20 

XV-496 

176.65 

6024 

hydrazine (m) 


CH3'C6H4NH'NH2 

XV-506 

122.17 

6025 

hydrazine HCI (m) 


C 7 H 10 N 2 HCI 

XV-506 

158.63 

6026 

hydrazine (p) 


CH 3 C 6 H 4 NHNH 2 

XV-510 

122.17 

6027 

hydrazine HCI (p) 


C7HioN2'HCi 


158.63 

6028 

hydroxylamlne 

(am 

CH 3 C 6 H 4 NHOH 

1 

XV-13 

123.15 


See also No. 5142. 
oluidine sulfonic acid 379-83 
Tolunitrile 5992-4 
Toluol 5960 
ToJuphenazine 4334 


Toluquinoline 4372, 4374-5 
Toiuquinone oxime 4881 
Toluyialdehyde 5139, 5985-7 
Toluylene red 4585 





ORGANIC COMPOUNBS 



Tolyt-, of. also cresyl-. 
Tolyl-acetamide 26-8 
Tolyl acetate 1552-3 
Tolyl-benzamide 775-7 
Tolyl bromide 999-1001 


Tolyl-carbonimide 6019-21 
Tolyl chloride 1466-8 
Tolyl cyanide 5992-4 
Tolyl-cfiphenyl-methane 2756-7 
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No. 

Name 

Syncmyni 

Formula 

BeU. 

Ref. 

Formula* 

Weight 

6029 

Tolyl hydroxylamine 

(m)(d) 

CH 3 CSH 4 NHOH 

XV.14 

123.15 

6030 

hydroxyiamine 

(p)(d) 

CH 3 C«H 4 NH 0 H 

XV-15 

123.15 

6031 

a-naphthyiamine 

(o)(/V) 

O 10 H 7 NHC 6 H 4 CH 3 

XII-1225 

233.30 

6032 

o-naphthylamine 

(p)(iV) 

C 10 H 7 NHC 6 H 4 CH 3 

XII-1226 

233.30 

6033 

d-naphthylamine 

(o)(N) 

C 10 H 7 NHC 6 H 4 CH 3 

XII-1277 

233.30 

6034 

d-naphthylamine 

(p)(iV) 

CtoH7NHC6H4CH3 

XII-1277 

233.30 

6035 

6036 

6037 

pyrrole (o)(iV) 
pyrrole (m)(iV) 
pyrrole (p)(N) 


C 4 H 4 NC 6 H 4 CH 3 

C 4 H 4 N.C 6 H 4 CH 3 

C 4 H 4 NC 6 H 4 CH 3 

XX-164 

157.21 

157.21 


XX-164 

157.21 

6038 

salicylate (o) 

(1,2;1',20 

HOCeH4COr 

X-80 

228.24 




C 6 H 4 CH 3 



6039 

salicylate (m) 

(1,2;1',3') 

HOC6H4COr 

X-80 

228.24 




C«H4CH3 



6040 

salicylate (p) 


HOCsHvCOr 

X-80 

228.24 




C«H4CH3 



6041 

iso-thiocyanato (o) 

o-tolyl mustard oil 

CH3C6H4N:CS 

XII-813 

149.20 

6042 

iso-thiocyanate 

m-tolyl mustard oil 

CH3C6H4'N:CS 

Xn-866 

149.20 


(m) 





6043 

Iso-thiocyanate (p) 

p-tolyi mustard oil 

CH3C6H4N:CS 

XII-956 

149.20 

6044 

thiosemicarbazide 

(o) 

CH3C6H4NHCS- 

XII-952 

181.25 




NHNHi 



6045 

thiourea (o) 


CH 3 C«H 4 NH CS- 

XII-806 

166.24 




NHz 



6046 

thiourea (m) 


CH3C6H4NHCS- 

Xn-863 

166.24 




NHz 



6047 

thiourea (p) 


CH3C6H4NHCS- 

XII-947 

166.24 




NHz 



6048 

urea (o) 


CH,C6H4'NHC0- 

XII-801 

150.18 




NHz 



6049 

urea (m) 


CH3C6H4NHCO- 

Xn-862 

150.18 




NHz 



6050 

uroaCp) 


CH3C6H4NHCO- 

XII-940 

150.18 




NHz 



6051 

Tolylone cyanide (o) 

xylyiene dicyanide 

C6H4(CHzCN)z 

IX-874 

156.18 

6052 

cyanide (m) 

xylylene dicyanide 

C6H4(CHrCN)2 

IX-875 

156.18 

6053 

cyanide (p) 

xylyiene dicyanide 

C6H4(CHrCN)2 

IX-875 

156.18 

6054 

Trehalose 

mycose 

Cf 2 Hz^Of 1 •2HzO 

XXXI-378 

378.33 

6055 

TrIacetatnMo 


(CH3CO)3N 

n-181 

143.14 

6056 

Triacetonamlno 

tetramethyi- 

C9Hi70NH20 

XXI-249 

173.25 


hydrate 

piperidone ( 7 ) 




6057 

Trlaeofitano (n) 
Trtafifino- 


CH3(CH2)z«CH, 

NH2'CeH4N;N 

1-176 

422. 80 

6058 

(2,4,3'); Bismarck 

XVI-386 

227.26 


azobenzene 

brown 

C4H3(NHz)2 



6059 

benzene (1,2«3) 


(NHz)3C,H, 

XIII-294 

123.16 

6060 

benzene (1 


(NHz)3C«H3 

XIII-294 

123.16 

6061 

benzene HCI 

(1,2,4) 

(NH2)3C6H3-2HCI 

XIII-295 

196.09 

6062 

benzene (1,3«5) 

(free base unknown)] (NHz) 3 C 6 H 3 

XIII-299 

123.16 

6063 

benzene HCI 

(1,3,5) 

(NHz)3C«H3-3HCI 

Xni-299 

232.55 

6064 

benzoic acid (2^3,5) 


(NH2)3C6H2C02H 

XlV-4b5 

167.17 


Tolyl Iodide 3905-7 
TolyUmeroaptan 5894-6 
Tolyl-merourlc chloride 4039 
Tolyl-mueterd oil 604f-3 


Tolyl phosphate 6351-3 
Tolyl phosphite 6354-5 
Tolyl thiophosphate 6356-8 
Toiyiene alcohol 6497-9 



<»GAN1C COMPOUNDS 
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Crystalline 
No. Form and 
» Color 


Specific 

Gravity 


Meltina 

Point 


Boilina 

Points. 


Solubility in 100 Parts ' 


Water 


Alcohol 


Ether 


6029 

6030 

6031 

6032 

6033 

6034 

6035 

6036 

6037 

6038 

6039 

6040 

6041 

6042 

6043 

6044 

6045 

6046 

6047 

6048 

6049 

6050 

6051 

6052 

6053 

6054 

6055 

6056 

6057 

6058 

6059 

6060 

6061 

6062 

6063 

6064 



• Anhydrous, m. p. 210®. 
ToxiJic acid ^5 
"Traubensaure" 6690 


Triacstin 3418 

Triacetyl-hydroquinone 3770 
Triacetyl-pyrooaiiol 5516 









PHYSICAL CONSTANTS OP 


No, 


Synonym 

Formula 

BeU. 

Ref. 

Formula 

Weight 

6065 



(NH2)3C6HrC02H* 

XIV-465 

176.17 


benzoic acid (3,4,5) 





6066 

benzoic acid HCl 

(2,4,6) 

(NH2)3CsH2*C02H* 

XIV-455 

276.56 




3HCI 



6067 

chlorobenzene HCl 

(2,4,6) 

(NH2)3C6H2CI-3HCI 


267.00 

6066 

phenol (2,4,6) 


(NH2)3C6HrOH 

XIII-569 

139.16 

6069 

toluene (2,4,6) 


(NH2)3C6H2CH3 

XIII-303 

137.18 

6070 

toluene HCl 

(2,4,6) 

(NH2)3C6H2CH3*3HCI 

XIII-303 

246.58 

6071 

triphenyl methane 

o-leucoaniline 

(NH2C6H4)3CH 

XHI-311 

289.37 


(o,p',p") 





6072 

triphenyl methane 

paeudo-leucoaniline 

(NH2*C6H4)3CH 

XIII-312 

289.37 


(in,p',p") 





6073 

triphenylmethane 

p-leucoaniline 

(NHrC6H4)3CH 

Xin-313 

289.37 







6074 

Triamyl-amine (r») 


(C5H„)3N 

*IV-378 

227.42 

6075 

amine (i«o) 


(CsH.OaN 

IV-183 

227.42 

6076 

amine (cf) 


[C2H5CH(CH3)* 

IV-179 

227.42 




CHilaN 



6077 

borate (n) 

n-amyl borate 

(CsHiOaBOa 


272.23 

6078 

Triazo-acetic acid 


(N:N):N.CH2C02H 

C 6 H 5 N 3 

11-229 

101.07 

6079 

benzene 

phenyl azide 

V-276 

119.12 

6080 

Triazola 

pyrrodiazoie 

CH:NNHCH:N 

1 1 

XXVM3 

69.07 

6081 

Trlbanzamlda 


(CeHsCOsN 

IX-214 

329.34 

6082 

Tribenzoyl 


(C6H5C0)2C I 

VII-877 

328.35 


methane (a) 


C(0H)C6H5 



6083 

methane (fi) 


(C6H5C0)3CH 

VII-877 

328.35 

6084 

Tribanzyl-amlne 


(CeHs'CHzhN 

XII-1038 

287.39 

6086 

citrate 

benzyl citrate 

(C6H5CH2)3C6H507 

XXVI-421 

462.48 

6086 

Tribromo-acetamidel 


Br3CCONH2 

11-221 

295.79 

$087 

acetanilide (2,4,6) 


Br3C6H2*NHCOCH3 

XII-665 

371 . 88 

6088 

acetic acid 


BrjCCOzH 

11-220 

296.78 

6089 

aniline (2,3,4) 


Br3C6H2*NH2 

XII-662 

329.85 

6090 

aniline (2,3,5) 


Br3C6H2NH2 

XII-662 

329.85 

6091 

aniline (2,4,5) 


Br3C6H2’NH2 

XII-662 

329.85 

6092 

aniline (2,4,6) 


Br3C6H2NH2 

XII-663 

329.85 

6093 

aniline (3,4,5) 


Br3C6H2NH2 

XII-668 

329.85 

6094 

anieole (2,4,6) 


BrjCcHzOCHj 

VI-205 

344.86 

6095 

benzene (1,2,4) 

(urea) 

BraCeHa 

V-213 

314.83 

6096 

benzene 0^3) 

(vie) 

BrsCeHs 

V-213 

314.83 

6097 

benzene (1,3,5) 

(aym) 

BrsCeHs 

V-213 

314.83 

6098 

benzoic acid (2,4,6) 


Br3C6H2C02H 

IX-360 

358.84 

6099 

benzoic acid (3,4,5) 


Br3C6H2C02H 

IX-361 

358.84 

6100 

butane (1,2,3) 


CH3(CHBr)2CH2Br 

1-121 

294.84 

6101 

butane 

1,2,3-triBr-2-Me- 

(CH2Br)2:CBrCH3 

1-128 

294.84 



propane 




6102 

Zerf- butyl alcohol 

acetone-bromoform 

(CH 3 ) 2 C(OH)CBrj 

*^-193 

310.84 

6103 

ethane (1,1,2) 

vinyl tribromide 

BrCH2CHBr2 

1-93 

266.79 

6104 

ethyl alcohol 

avert in 

Br3CCH20H 

■*^1-338 . . 

282.79 

6105 

ethylene 

ethylene tribromide 

BrCH:CBr 2 

1-191 

264.78 

6106 

mesitylene 

(2,4,6, *1,3,5) 

Br3C«(CH3)3 

V-409 

356.91 

6107 

/9-naphthot 

(1,3,6;2) 

Br 3 C,oH 40 H 

VI.652 

380.89 

6108 

phenol (2,4,6) 

(•ym) 

BraCsHrOH 

VI-203 

330.83 


Triamino^diphenyl 262 
TrUminootriazine 4020 
Triamino-triphenyl carbinol 603t 


Triarachin 3419 
Tribenzal-diamine 3700 
Tribenzoin 3420 



ORGANIC COMPOUNDS 
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No. 

Crystalliae 
Form aad 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®CS. 

Solubility in 100 Parts 

Water Alcohol Ether 

6065 

nd./aq. 


-HzO, > 


8. h. 






100 





6066 

pr./aq. 




a. 

8l. 8. 


6067 

brn. pd. 





sl. 8. 


6068 

unstable 



257 




6069 

oil 







6070 

nd. 




s.;d. h. 



6071 

cr./ai. 


165 





6072 

nd./et. Ig.* 


150* 


V. si. s. Ig. 


8l. 8. 

6073 

If./aq. 


148 


si. 8. c. 

8. abs. 

8. bz. 

6b74 

Iq. 



240-5 




6075 

col. Iq. 

0.786^^“ 


235 




6076 

cot. Iq. 

0. 796*30 


230-7 




6077 

cof. iq. 



1 30-2**”*® 




6078 

col. hyg. 

1 . 354330 

16 ± ; expl. 

933 inm 




6079 

yei. oil 


expl. 

73 524mm 


sl. s. 

sl. 8. 

6080 

nd./et. 


120-1 

260 


V. s. 

sl. 8. 

6081 

nd./al. 


207-8 

subl. 

s. h. bz. 


V. sl. 8. 

6082 

cr. ppt. 


210-20 

subl. 

0.5/3 cc. 


8. act. 






chi. 



6083 

nd./al. 


226-31 


0 5 c. act. 

0.01 C. 

1.10% 






0.2 chi. 


NazCOj 

6084 

mn./et. 

0 . 991 -S» 4 *® 

92-3 

380-90 

V. si. s. 

8. h. 

8. 

6085 

col. pi. 


51 


i. 

sl. s. 

I. 

6086 

mn. 


121-2 


V. si. s. bz. 

8. h. 

s. h. 

6087 

nd./al. 


232 





6088 

cr. 


135 

245 d. 

V. s.; d. h. 

V. 8. 

V. 8. 

6089 

If./aq. al. 


100.6 


si. 8. 

V. 8. 

V. 8. bz. 

6090 

nd./al. 


91 





6091 

nd./al. 


85-6 


V. s. bz. 

V. 8. 

V. s. 

6092 

rhb./bz. 

2.355^ 

119-20 

300 

1 .; 8. chi. 

V. s. h. 

V. s. 

6093 

nd. 


118-9 



s. 


6094 

nd./al. 


87-8 



1150 


6095 

nd./al. 


44-5 

275-6 

1 . ; V. s. bz, 

V. 8. h. 


6096 

col./ai. 


87-8 





6097 

nd./al. 


119-20 

27l765ium 


sl. 8. h. 


6098 

pr./aq. 


187 


0.35*s® 

0. 551000 aq. 


6099 

nd./aq. al. 


234-5 


V. si. 8. h. 


s. h. 

6100 

col. Iq. 

2.1903^® 

-19 d= 

t10.319iiuu 




6101 

col. Iq. 

2.211V^® 


222-5 

1 . 



6102 

cr./aq. al. 


167-76 


8l. 8. 

8. 


6103 

6104 

6105 

6106 

Iq. 

col. cr. 

Iq. 

tri./al. 

nd./ac. 

nd./aq. 

2.708“ 

-26 

79-80 

187-875Zin 

92-3*amn> 

163-4 

2.5400 

8 . 

8. ; 8. bz. 

223-6 


V. sl. s. h. 

s. bz. 

6107 


155 



6108 

2.55fJ” 

96 

subl. 

0.01*5®; 

V. 8 . ; V. 8 . 

8.; 12“® 





50«® bz. 

act. 

ecu 


♦Crysts./bz. + ICsHe, m. p. 146®. 
Tribenzylene-benzene 6362 
Tribromo-acetaldehyde 876 


Tribromo-hydrin 6112 
Tribromo>methane 1016 
Tribromo-nitromethane 4688 
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PHYSICAL CONSTANTS 6p 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Tribroitio 





6109 

phenyl acetate 

(1 ;2,4,6) 

CHaCOrC^HzBrj 

VI-205 

372.87 

6110 

phenyl salicylate 


HOC6H4*COr 

X-78 

450.93 



tribromosaloi 

CsHzBrs 



6111 

phony l-p-toluene- 


CH3C6H4S03- 


485.01 


sulfonate (2,4,6) 


CsHzBra 



6112 

propane (1,2,3) 

glyceryl tribromo- 

(CH 3 Br) 2 :CHBr 

1-112 

280.82 



hydrin 




6113 

quinaldine (w) 


C 9 H 6 NCBr 3 


379.90 

6114 

resorcinol (2,4,6) 


Br3(56H(OH)2 

VI-822 

346.83 

6115 

Tributyl-amine (n) 


(C4H9)3N 

IV-157 

185.34 

6116 

amine (iso) 


(C4H9)3lM 

IV-166 

185.34 

6117 

borate (n) 

n-butyl borate 

B(0C4H9)3 

**1-398 

230.16 

6118 

carbinol (n) 


(C4H9)3C0H 

**1-464 

200.35 

6119 

citrate (n) 

n-butyl citrate 

(C4H9)3C6H507 

**m-371 

360.44 

6120 

phenyl phosphate 

phosphen 7 

[(CH3)3CC«H«0],P0 


494.59 


(p; tort) 





6121 

phosphate (n) 

n-butyl phosphate 

(C 4 H 90 ) 3 P 0 

**1-397 

266.32 

6122 

Tri-Mc»-butylai«o 


(CH3)2C:C[C(CH3)3]z 

1-225 

168.31 

6123 

Tricarballylic acid 


(H02CCH2)2:CH- 

11-815 

176.12 




COzH 



6124 

Trichloro-acetal 


Cl3CCH(OC2H5)2 

1-621 

221.52 

6125 

acetal 


Cl3CCH(OC2H5)2 

1-621 

221 . 52 

6126 

acetamide 


CI 3 CCONH 2 

11-211 

162.42 

6127 

acetanilide (2,4,6) 


CHsCONH- 

Xn-628 

238.51 




C 6 H 2 CI 3 



6128 

acetic acid 


CI 3 CCO 2 H 

11-206 

163.40 

6129 

acetyl chloride 


CI 3 CCOCI 

n-210 

181.85 

6130 

aniline (2,3,4) 


CI 3 C 6 H 2 NH 2 

XII-626 

196.47 

6131 

aniline (2,4,5) 


CljCsHz-NHz 

XII-627 

196.47 

6132 

aniline (2,4,6) 


ClaCeHz'NHz 

XII-G27 

196.47 

6133 

aniline (3,4,5) 


ClaCeHz'IMHz 

XII-630 

196.47 

6134 

benzene (1,2,3) 

(vie) 

CI 3 C 6 H 3 

V-203 

181.46 

6135 

benzene (1,2,4) 

(uns) 

CI 3 C 6 H 3 

V-203 

181 .46 

6136 

benzene (1,3,5) 

(syrn) 

CI 3 C 6 H 3 

V-203 

181.46 

6137 

benzoic acid (2,3,4) 


CI3C6H2C02H 

IX-345 

225.47 

6138 

benzoic acid (2,3,5) 


CIsCsHrCOzH 

IX-345 

225.47 

6139 

benzoic acid (2,4,5) 


CljCsHz-COzH 

IX-345 

225 47 

6140 

benzoic acid (2,4,6) 


CUCsHrCOzH 

IX-345 

225.47 

6141 

benzoic acid (3,4,5) 


CUCsHrCOzH 

IX-346 

225.47 

6142 

bromoethano 

(1;2,2,2) 

BrCHz-CCIj 

1-90 

212.32 

6143 

bromomethane 


Breeds 

1-67 

198.30 

6144 

zert-butyl acetate 

(/JA/S) 

CHaCOz-C- 

11-131 

219.50 




(CH3)2CCl3 



6145 

tere-butyl alcohol 

acetone chloroform 

Cl3CCOH:(CH3)2 

1-382 

177.47 

5146 

o-cresol (4,5,6) 

(4,5,6;2,1) 

' Cl3C6H(OH) CH3 

* VI-1 75 

211.48 

6147 

o-cresol (3,5,6) 

(3,5,6 ;2,1) 

Cl3C6H(OH)CH3 

♦VI-175 

211.48 

6148 

m-cresol (2,4,6) 

(2,4,6;3,1) 

1 Cl3C6H(OH)CH3 

* VI-1 89 

211.48 

6149 

p-cresol (2,3,6) 

(2,3,6 ;4,1) 

Cl3C6H(OH)-CH3 

VI-404 

211.48 

6150 

dibromoethane 

(1,1;2,2,2) 

1 BrzCHCCIs 

1-93 

291.23 

6151 

ethane (1,1,1) 

methyl chloroform 

1 CH 3 CCI 3 

1-85 

133.42 

6152 

ethane (1,1,2) 

vinyl trichloride 

i CICH 2 CHCI 2 

1-85 

133.42 

6153 

ethyl acetate 


i CHjCOz CHz CCla 

n-128 

191.45 

6154 

ethyl alcohol 


1 CI 3 CCH 2 OH 

1-338 

149.42 


Tribromo-talol 6110 Trioaproin 3423 

Tfibutyrin 3421 Tricaprylin 3424 

tricaprin 3422 Trichloro*aoetaldehyde 1281 





ORGANIC COMPOUNDS 
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Solubility in 100 Parts 


Water Alcohol Ether 



* Forms solid solution with HzO, i 
Trichloro-butaldehyda 1158 


. p. 75-07®. •♦High bollino form, *<1-180, d. 0.776, b. p. 195 8®. 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

[Beil. 

Ref. 

[Formula 

Weight 

6166 

Trfchloro ethylene 

ethylene trichloride 

ClCH:CCl 2 

1-187 

131.40 

6156 

hydroquinone 

(2,3,5) 

(HO)2C6HCt3 

VI-850 

213.46 

6157 

iodomethane 


CI 3 CI 

1-71 

245.30 

6158 

lactic acid 


CI 3 CCHOHCO 2 H 

III-286 

193.43 

6159 

methylchloro- 

diphosgene 

CICO 2 CCI 3 

III-18 

197.85 


formate 





6160 

naphthalene (1,4,5) 

(fi) 

C 10 H 5 CI 3 

V-545 

231.51 

6161 

naphthalene (1,4,6) 

(*) 

C 10 H 5 CI 3 

V-546 

231 . 51 

6162 

phenol (2,3,5) 


CbCsHzOH 

VI-190 

197.46 

6163 

phenol (2,4,5) 


CbCeHzOH 

** VI-1 80 

197.46 

6164 

phenol (2,4,6) 

omal 

CI 3 C 6 H 2 OH 

VI-190 

197.46 

6165 

phenyl phosphate 
propane (1,2,3) 

(o); phosphen 8 
glyceryl trichloro- 

(CIC6H40)3P0 

(CICH2)2:CHCI 


429.63 

6166 

1-106 

147.44 



hydrin 




6167 

propane (1,1,2) 
Mo-propyl alcohol 


CH 3 CHCICHCI 2 

CI 3 CCHOHCH 3 

1-106 

147.44 

6168 

(1,1,1); isopral 

1-365 

163.44 

6169 

quinone 


OrCfiHClaiO 

VII-634 

211.44 

6170 

tribromoethane 

(1,2,2;1,1,2) 

Cl2CBrCCIBr2 

1-94 

370.14 

6171 

Tricoaane (n) 


CH3(CH2)2iCH3 

1-175 

324.61 

6172 

Tricyanogen 

cyanuric chloride 

C 3 N 3 CI 3 

XX VI-35 

184.43 


chloride 





6173 

Tridecane (n) 
Tridecyl alcohol (n) 


CH3(CH2),7CH3 

CH3(CH2)tiCH20H 

1-171 

184.35 

6174 

tridecanol-1 

1-428 

200.35 

6175 

Tridecylene 
Tridecylic acid 


Cf 3 Has 

CH 3 (CH 2 )uC 02 H 

1-225 

182.34 

6176 

tridecanoic acid 

11-364 

214.34 

177 

aldoxime 


CuHzs-CHrNOH 

1-715 

213.35 

6178 

Triethanol-am ine 


N(CH2'CH20H)3 

IV-285 

149.19 

6179 

amine HCI 


C 6 H 15 O 3 NHCI 

IV-285 

185.65 

6180 

Trlethylamlne 


(C2H5)3N 

IV-99 

101.19 

6181 

hydrobromide 


(C2H5)3NHBr 

IV-101 

182.11 

6182 

hydrochloride 


(C2H5)3N'HCI 

IV-101 

137.65 

6183 

Triethyl arsine 

arsenic triethyl 

(C2H5)3As 

IV-602 

162.09 

6184 

benzene (1,3,5) 

(sym) 

(C2H5)3C6H3 

V-449 

162.26 

6185 

benzene (1,2,4) 

(uns) 

(C2H5)3C6H3 

V-448 

162.26 

6186 

borate 

ethyl borate 

(CzHsOjB 

1-335 

146.00 

6187 

citrate 

ethyl citrate 

CsHsOCCOzCzHs)! 

III-568 

276.28 

6188 

phosphate 

ethyl phosphate 

(C 2 H 50 ) 3 P 0 

1-332 

182.16 

6189 

phosphine 


(C2H5)3P 

IV-582 

118.16 

6190 

phosphine oxide 


(C 2 H 5 ) 3 P 0 

IV-592 

134.16 

6191 

phosphine sulfide 


(C2H5)3PS 

IV-592 

150.22 

6192 

phosphite 

ethyl phosphite 

(C2H50)3P 

1-330 

166.16 

6193 

propionate, ortho- 

Et orthopropionate 

C2H5C(0C2H5)3 

11-240 

176.25 

6194 

silicol 


(C 2 H 5 ) 3 SiOH 

IV-627 

132.25 

6195 

silicol ethyl ether 


(C2H5)3SiOC2H5 

IV-627 

160.30 

>196 

silicon hydride 


(C 2 H 5 ) 3 Si.H 

IV-625 

116.25 

6197 

silicon oxide 


[(C2H5)3Sil20 

IV-627 

246.48 

6198 

stibine 

antimony triethyl 

(C2H5)3Sb 

IV-618 

208.94 

6199 

Triethylene glycol 


(H0CH2CH20CH2)z 

1-468 

150.17 

6200 

glycol diaoetate 


(CHsCOa-CHrCHr 

n-141 

234.24 




OCH 2 )z 



6201 

tetramine 


(HzNCHa-CHr 

IV-255 

146.24 




NHCH2)2 



6202 

Trilliaoro-1 -chloro- 

(1,2,2) 

F 2 CHCHFCI 

1-83 

118.49 


ethane 


Triehloro-hydroxy toluene 6146^9 
Trichloro-lactic nitrile 1284 
Trichloro-methane 1477 
Tjrichloro-nitromethane 4697 


Tricresol, mixt. of 1545-7 
Tridecanoic acid 6176 
Tridecanol 6174 
Tridecanone 4408 



ORGANIC COMPOUNDS 
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Crystalline 
Form and 
Color 


nd./aq. al 
col. /pet. 


oil 

col. mn. 
yel. If./aq. 


Specific 

Gravity 

Melting 
Point °C. 

1.466^“ 

-73 


134 

2.3617® 

-19 

, j 

124 

1.653**° 

-57 


133 


65-6 


55 


61-3 

1.490^® 

68-9 

1.38^® 

35 

1.391^® 

-14.7 

1 . 372250 

<-20 


50-1 


168-9 

2.44*6° 

1 78-80 d. 


B<^ng 
Point ^C. 


127.5 


140 

161 .S^^rnm 

subl. 

2341 Smm 
190 


Solubility in 100 Parts 


Ether 


249-50 8). 8. h. 8. 

252 i. ; 8. CCI4 8. ; s 

246 0.092s® V.8. 

256-65*™® i. ; « bz. v. s. 

156.6 <0.1 oD 


V. 8. h. 

si. 8. h. 

8 . 

8. ; 8. bz. 

V. 8. 


8.; 8. Ig. 


8.;s.KOH s. 

V. 8. h. 


nd./aq. al. 


col. oil 
hex./chl. 


234 I. 

155.eiSmm 

232.7 I. 

199-200*^*““ i. 

Sl. 8. bz. 

277-91 so™® CD 

V. 8. 

89.4 00 < 19® 

subl. > 225 1512S® 


0.882-*^ 


1 55-77Wnun 
1 61766inm 


Iq. 

col. Iq. 
col. hyg. 




0 . 8590 ® 

1.32416° 

1.125M 


Tridecyl cyanide 4456 
Triethyl aluminum 230 
Triethyl bismuthine 856 


Triethyl boron 871 
Triethyl carbinol 3533 
Triethyl tin 5953 
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PHYSICAL OONSTANIB OF 


No. 

Name 

1 

Syiumym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


TrHIuoro 





6203 

2-chloroethylene 

(1,1,2) 

FaCrCFCI 


116.48 

6204 

1,2-dibromoethane 

(1,1,2) 

FzBrCCHBrF 

1-92 

241.86 

6205 

1,1,2-tribromo- 

(1,2,2) 

Br2CF*CBrF2 

1-94 

320.77 


ethane 





6206 

1,1,2-trichloro- 

(1,2,2) Freon-113 

CI 2 CF.CCIF 2 


187.39 


ethane 





6207 

Triglyeol dichlorlde 


CI(CH2*CH2-0)2* 


187.07 




CH 2 CH 2 CI 



6208 

Triglycyl glycine 


NH2(CH2CONH)r 

IV-377 i 

246.22 




CH 2 CO 2 H 



6209 

glycine ester 

biuret base 

C 7 H 13 O 3 N 4 CO 2 C 2 H 5 

IV-377 

274.28 

6210 

Trihexylamine (n) 


(C6His)3N 

IV-188 

269.50 

6211 

Trihydroxy-aceto- 

gallacetophenone ; 

(H0)3C6H2C0CH3 

VIII-393 

168.14 


phenone (2,3,4) 

alizarin yellow C 




6212 

anthraquinone 

anthragallol (1,2,3) 

C6H4(CO)2C6H(OH)j 

VIII-505 

256.20 

6213 

anthraquinone 

(1,2,4); purpurin 

C6H4(C0)2C6H(0H)3 

Vin-509 

256.20 

6214 

anthraquinone 

flavopurpurin 

HOC6H3(CO)2(3fiH2: 

Vin-513 

256.20 


(1,2,6) 


(0H)2 



6215 

anthraquinone 

anthrapurpurin 

H0C6H3(C0)2C6H2: 

VIII-516 

256.20 


(1,2,7) 


<0H)2 



6216 

benzene (1,2,3)(v) 

pyrogailol 

(HOjCeHj 

VI-1071 

126.11 

6217 

benzene (1,2,4) 

hydroxy-hydro- 

(H0)3C6H, 

VI-1087 

126.11 


(una) 

quinone 




6218 

benzene (1,3,5) 

phloroglucinol 

(H0)3C6H3*2H20 

VI-1092 

162.14 


(»ym) 





6219 

benzene (1,3,5) 

phloroglucinol 

(HOjCeHj 

VI-1092 

126.11 

6220 

benzoic acid (2,3,4) 

pyrogailol carboxylic 

(HOsCeHrCOzH- 

X-464 

170.12 



acid 

xHzO 



8221 

benzoic acid (2,4,5) 


(HOsCeHz-COiH. 

X-468 

179.13 




iHzO 



6222 

benzoic acid (2,4,6) 

phloroglucinol car- 

(H0)3C6H2*C02H- 

X-468 

188.13 



boxylic acid 

H 2 O 



6223 

benzoic acid (3,4,5) 

gallic acid 

(H0)3C6HrC02H- 

X-470 

188.13 




H 2 O 



6224 

benzophenone 

alizarin yellow A 

CeHs C0 C6H2(0H)3- 

VIII-417 

248.23 


(2,3,4) 


H 2 O 



6225 

benzophenone 

salicyloyl-resorcinol 

(HOzCsHrCO- 

Vni-422 

230.21 


(2,6,20 


C 6 H 4 OH 



6226 

butyrophenone 

n- b uty r opy rogal iol 

(H0)3C6H2'C0C3H7- 

VIII-399 

214.21 


(2,3,4) 


H 2 O 



6227 

butyrophenone (n) 

(2,4,6) 

(HO)3C6HrCOC3H7- 

♦VIII-691 

214.21 




H 2 O 



6228 

glutaric acid 

(dor!) 

(CH0H)3(C02H)2 

ni-553 

180.11 

6229 

glutaric aoid (dl) 


(CH0H)3(C02H)2 

111-553 

180.11 

6230 

methyl-ami no- 


H2NC(CH20H)3 

IV-303 

121.14 


methane 





6231 

pyridine (aynt) 

(2,4,6) 

(HOsCsHzN 

XXI-197 

127.10 

6232 

TrHodo-acetic acid 


13 CC 02 H 

n-225 

i 437.79 

6233 

benzene (1,2,3) 

(vie) 

IsCeHs 

V-228 

456.84 

6234 

benzene 0,2,4) 

(una) 

I 3 C 6 H 3 

V-228 

455.84 

6235 

benzene (1,3,5) 

(aym) 

IjCeHj 

V-228 

455.84 

6236 

1 benzoic acid 

(2,3,5) 

I3C6H2C02H 

i 

♦IX-150 

499.85 


Trifluoro-methane 3287 Trigonelline, of. alkd. 

Trigamtn 364 TrlKeptylin 342S 

TrlgefiollifiO, Trihydroxy-ethylamlne 61 78 
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No. 

Gryetalline 
Form and 
Color 

. 

SpeciBc 

Gravity 

Melting 
Point ®C. 

Boiling 

Point 

Solubility in 100 Parts | 

Water 

Alcohol 

Ether 

6203 



-167.5 

-27.9 

d. 



6204 


2.264^^® 

76.5 




6205 

la 

2 567^ 

d. 330 

117 




6206 

Iq. 

1.676^® 

-36 

47.6 

i. 

eo 

«» ; CO bz. 

6207 


1.1 97^** 

—31,6 

241 

1 .9»® 



6208 

col. pd. 

d. > 220 


2150 j 

V. Sl. 8 « 





41000 



6209 

pl./aq* 


d. 270 


V. s. c. 

V. 8 l. 

V. sl. 8 . 

6210 

col. Iq. 



263-5 

V. si. 8 . 

V. 8. ■ 

V. 8 . 

6211 

col. cr./aq. 


173 


0 . 2 c.; 

8. 

V. 8 l. 8. bz. 






s. h. 



6212 

cr./al. ac. 


31 Od. 

subl. 290 ± 

V. si. s. 

8 .; 8 . FI 2 SO 4 

8 . 

6213 

red nd./al. 


266-7 


si. 8 . h. 

8 . >l 

8 . 

6214 

yel. nd./al. 


>360 

459 8 l. d. 

V. si. a. h. 

8 . 

8 l. 8 . 

6216 

or. nd./al. 


369 

462 si. d. 

si. 8 . h. 

i 

V. s. \i 

8 l. 8 . 

6216 

nd. 

1 .453*® 

133-4 

309 

4013® 

8 .; 8 l. t. bz. 

8 . 

6217 

mn./aq. 


140.5 


V. 8 , 

V. 8 . 

V. 8 . ; sl. 8 . 






bz. 

6218 

rhb. 


117; 

subl. si. d. 

1.13*5® 

V. 8 . 

V. 8 . 




- 2 H 2 O, 110 





6219 

cr. 


209-19 

subi. 




6220 

nd./aq. 


206 d. 

subl. In CO 2 

0.131230 

8. 

8 l. 8 . 




(anh.) 





6221 

nd./aq. 


217-8 d. 

-iHzO, 105 

8 . h. 

8 . 



(anh.) 




6222 





si. 8 . c. 

8. 

V. 8 . 

6223 

mn./aq. 

1,694|® 

235 d. 

1 -HaO, 100 

115®; 

2815® abs. 

2 . 5150 ; 




(anh.) 


3.31000 


20 act. 

6224 

yel. nd./ 


140-1 


V. si. s. c. 

8 .; 8 . alk.; 

8 .; 8 . 


aq. al. 


(anh.) 



sl. B. bz. 

H2S04 

6225 

yel. pl./al. 


133-4 


V. si. 8 . h. 

8 .; 8 . alk. 

8 . bz. 

6226 

yel. nd./aq. 


76-80; 







100 (anh.) 





6227 

nd./aq. 


179-80 

-H 20, 110 

si. s. 

V. 8. 

V. 8. 




(anh.) 





6228 

If./al. 


128 


V. s. i 

s. 

8 . act. 

6229 

pi. /act. 


154-5d. 


V. s. 

V. 8 . 

8 . act. 

6230 

nd./al. 


171-2 

219-20^®““ 

V. s. 

0.4*0® 

i.; V. sl. 8. 








act.(d.) 

6231 

nd. or pd. 


220-30 d. 


si. s.; d. h. 

i. 

i. 

6232 

yel. If. 


150d. 


8. 



6233 

nd./al. 


116 

! 

i. 

V. 8. 

V. 8. 

6234 

nd./al. 


91.4 


i. 

8. 

8 . chl. 

6235 

nd./ac. 


182-4 


i. 

Sl. 8 . 

sl. 8 . 

6236 

pr./al. 



223-4 


1.; V. 8l. 8. 

8. h. 

1 . 






bz. 

i 




Trihydroxy-methylanthraquinone 2874 
Trihydroxy-toluene 4361 
Trihydroxy*triphenyi methane 3963 


PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

F<»mu]a 

Beil. 

Ref. 

Formula 

Weight 

6237 

Trilodo 

methyl iodoform 

CHjCI, 

1-99 

407.80 


ethane (1J,1) 





6238 

phenol (2,4,6) 


JjCsHzOH 

VI-211 

471.84 

6239 

Triketohydrin- 

ninhydrin 

C6H4(C0)2:C(0H)2 

*VII-475 

178.14 


dene hydrate 





6240 

Trlmethoxy benzoic 


(CH 30 )jC 6 H 2 C 02 H 

X-465 

212.20 


acid (2,3,4) 





6241 

benzoic acid 

aaaronic acid 

(CH 30 ) 3 C 6 H 2 C 02 H 

X-468 

212.20 


(2,4,6) 





6242 

benzoic acid 

gallic acid tri- 

(CH 30 ) 3 CsH 2 C 02 H 

X-481 

212.20 


(3,4,5) 

methyl ether 




6243 

Trimethyl- 

pivalic aldehyde 

(CH3)3CCH0 

1-688 

86.13 


acetaldehyde 





6244 

acetaldehyde oxime 


(CH3)3CCH:N0H 

♦1-364 

101.15 

6245 

acetic acid 

pivalic acid 

(CH3)3CC02H 

11-319 

102.13 

6246 

acetonitrile 

ter e-butyl cyanide 

(CH3)3CCN 

11-320 

83.13 

6247 

acetophenone 

acetomesitylene 

(CH3)3C6H2C0CH3 

VII-332 

162.22 


(2,4,6) 





6246 

amine 


(CHshN 

IV-43 

59.11 

6249 

amine HCI 


(CH3)3NHCI 

IV-46 

95.58 

6260 

aniline (2,4,5) 

pseudocumidine 

(CH3)3C6HrNH2 

XII-1150 

135.20 

6251 

aniline (2,4,6) 

mesidine 

(CH3)3C6H2NH2 

XII-1160 I 

135.20 

6252 

arsine 

arsenic trimethyl 

(CH3)3Ab 

IV-600 

120.01 

6253 

benzene (1,2,3) 

hemimellitene 

(CH3)3C6H3 

V-399 

120.19 

6254 

benzene (1,2,4) 

pseudocumene 

(CH3)3C6H3 

V-400 

120.19 

6255 

benzene (1,3,5) 

mesityiene 

(CH3)3C6H3 

V-406 

120.19 

6256 

benzoic acid (2,3,5) 

'V'Kao-durylic acid 

(CH3)3C6H2C02H 

IX-552 

164.20 

6257 

benzoic acid (2,3,4) 

prehnitytic acid 

(CHj)3C6HrC02H 

IX-552 

164.20 

6258 

benzoic acid (2,3,6) 


(CH3)3C6H2C02H 

IX-552 

164.20 

6259 

benzoio acid (2,4,5) 

durylic acid 

(CH3)3C6H2'C02H 

IX-554 

164.20 

6260 

benzoic acid (3,4,5) 

cK-sao-durylic acid 

(CH,)sC6H2C02H 

IX-554 

164.20 

6261 

benzoic acid (2,4,6) 

^-iao-durylic acid 

(CH3)3C6HrC02H 

IX-553 

164.20 

6262 

borate 

methyl borate 

(CH30)3B 

1-287 

103.92 

6263 

citrate 


CsH50(C02CH3)3 

III-567 

234.20 

6264 

methoxy-propenyi 

esmodil 

(CH3)3N(Br)CH2- 


210.12 


ammonium 


C(:CH2)0CH3 




bromide 





6265 

phenol (2,4,5) 

pseudocumenol 

(CH3)3C6H20H 

VI-509 

136.19 

6266 

phenol (2,4,6) 

mesitol 

(CH3)3C6HrOH 

VI-518 

136.19 

6267 

phenyl ammonium 


(CHj)3C6H5N.I 

XII- 159 

263.13 


iodide 





6268 

pKoephate 

methyl phosphate 

(CH 30 ) 3 P 0 

1-286 

140.08 

6269 

phosphine 


(CH3)3P 

IV-580 

76.08 

6270 

quinoline (2,3,4) 


(CH3)3C9H4iM 

XX-414 

171.23 

6271 

quinoline (2,3,6) 


(CH3)3C9H4N 

XX-414 

171.23 

6272 

quinoline (2,4,6) 


(CH3)3C9H4N.aq. 

XX-414 

171.23 

6273 

quinoline (2,6,8) 


(CH3)3C9H4N 

XX-415 

171.23 

6274 

etibine 

antimony trimethyl 

(CH3)3Sb 

IV-617 

166.86 

6275 

thioacetamide 


(CH3)3CCSNH2 


117.21 

6276 

urea 


(CH3)2N-C0-NHCH3 

IV-74 / 

102.14 

6277 

Trimethylene** 


CH 3 CH 0 (CH 2)30 

1 1 


102.13 

acetal 




6278 

bromohydrin 

o-bromohydrin 

Br(CH 2 ) 30 H 

1-356 

139.00 


Triiod(Hfn9tfi««ie 3887 
Triisobufyiene 8122 
Trilaurin 3426 
Trimellltfc 684 
Trimetic acid 685 


Trimesitinio acid 5508 
Trimethyl aluminum 231 
TrImethyl blsmuthine 856 
Trimethyl boron 8721 
Trimethyl butene 3566 


Trimethyl earblnol 1037 
TrimethyUcyclohexenone 5269 
Trimethyl-ethylene 502 
Tri methyl-gallic acid 6242 
Trimethyl-glycine 846 
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No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Molting 
Point ®G. 

Boiling 
Point ®C. 

Solubility in 100 Parts 

Water Alcohol Ether 

6237 

yel. 


95 d. 


V. 8 . CS2 ; 

V. 8 l. 8 . 

V. 8 . ; 8 l. 8 . 


octahed. 




V. s. bz. 


Ig. 

6238 

nd./aq. al. 


157-8 


8 . act. 

2 

8. 

6239 

pr./aq. 


239-40 d.; 


8 . h. 

8 . alk. 

V. sl. 8. 




8 l. d. 139 





6240 

cr./et. 


97-9 


s. 



6241 

nd./al. 


144 

300 ± 

s. h. 

8 . ; 8. Ig. 

8. bz. 

6242 

mn./aq. 


169-70 

225-71®““ 

V. si. s. 


V. 8 . ; 8 . chi. 

6243 

Iq. 

0.79317® 


74-5 




6244 

cr. 


41 

052Oniin 




6245 

nd. 

0.90550O 

35.5 

163.8 

2 . 120 ® 



6246 

cr. 


15-6 

105-6 




6247 

Iq. 

0.975^® 


240.5^2Sm 




6248 

col. gas 

0.662-5® 

-117.1 

2.9 

41190 



6249 

cr./al. 


271-8 d. 





6250 

nd./aq. 


66-8 

234-5 

0.1219® 



6251 

Iq. 

0.963 


229-30 




6252 

col. Iq. 

1 .12422® 


52.8 

si. s. 



6253 

col. Iq. 

0.894Y® 

- 25 4 

176.1 


8 . 


6254 

col. Iq. 

0.876?/° 

-43.8 

169.4 


8 .; s. SO 2 

8 .; 8 . bz. 

6255 

col. Iq. 

0.866?/° 

-44.7(-52) 

164.7 


s. ; w> bz. 

« ; 8. SO2 

>256 

Pl./IQ. 


127 





6257 

pr./al. 


167.5 





•258 

nd./aq. 


105-6 





259 

nd./bz. 


149-50 


V. si. s. h. 


V. s. ; 8 . bz. 

6260 

nd./aq. 


215-6 


V. si. s. h. 


8 . 

6261 

cr./al. 


152-5 


8. chi. 


8. 

6262 

Iq. 

0.920^/° 

-29 

68.7 

d. 




• 

burns with 

green flame 





6263 

tri. 


78-9 

283-7 si. d. 




6264 

wh. cr. pd. 


169 






6265 

nd. 


71-2 

231-4 

V. sl. 8. C. 


V. 8. 

6266 

nd. 


72 

221 

V. 8l. 8. 

V. 8. 

V. 8. 

6267 

If./al. 


228-30 d. 

subl. 


2 >o 

i. chl. 

6268 

Iq. 

1 . 1971 ^® 


197.2 

100*5® 


8. 

6269 

col. Iq. 

<1 


40-2 

i. 


8. 

6270 

cr. 


65 ± 

285 



8. 

6271 

cr./lg. 


86-7 

285 

sl. 8 . bz. 


V. 8. 

6272 

hyg. cr. 


63-4 

277-8 

sl. 8 . 

8 l. 8 . 

V. 8. 

6273 

mn./lg. 


46 

260^19“ 


V. S. 

V. 8. 

6274 

col. Iq. 

1.52315® 


80.6 

V. sl. 8 . 

8 . 

8. 

6275 

cr. 


114-6 





6276 

mn. 

1.19 

75.5 

232. 5755111 m 

V. 8. 

V. 8 . 


6277 

col. Iq. 



109-11 

8. 

8 . 


6278 

Iq. 

1 .671^° 


98-112l95«i"> 

16.6c. 




Trimethyi-gJycocoll, cf. aikd. 
Trimethyl-methane 1022 
Tri methyl-pentane 4946 
Trimethyt-phenyl methane 1062 
jVimeth yl-pyfi dine ^ 


Trimethyl-trimethylene glycol 4332' 
Trimethyl-trithiane 587M1 
Trimethyl-vinyl-ammonium hydroxide 4584 
Trimethyl-xanthine, cf. aikd. 

Trimethylene 1621 
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PHYSICAL CONSTANTS OF 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 


Trimethylene 





6279 

chlorobromide 

3-CI-1-Br-propane 

CI-(CH 2 ) 3 *Br 

1-109 

157.45 

6280 

chiorohydrin 

a-oh loro hydrin 

CI(CH 2 ) 30 H 

1-356 

94.64 

6281 

diacetate 


CH2(CHa02CCH3)2 

11-143 

160.17 

6282 

diamine 


NH 2 (CH 2 ) 3 NH 2 

IV-261 

74.13 

6283 

dibiityrata 


CH 2 (CH» 02 C- 


216.27 




C 3 H 7)2 



6284 

di mercaptan 

propandithiol-1,3 

HS(CH 2 ) 3 SK 

1-476 

108.21 

6285 

formal 

1,3-dioxane 

CH 20 (CH 2)30 
i 1 

XIX-2 

88.10 

6286 

glycol 

propandiol-1,3 

1 1 

H0(CH2)30H 

1-475 

76.09 

6287 

iodohydrin 

a-iodohydrin 

I(CH2)30H 

1-358 

186.01 

6268 

Trinitro-acetonitrile 


(N 02 ) 3 CCN 

n-229 

176.05 

6289 

aniline (2,4,6) 

picramide 

(N 02 ),C 6 H 2 NH 2 

XII-763 

228.12 

6290 

anisole (2,4,6) 

methyl picrate 

(N02)3C6H20CH3 

VI-288 

243.13 

6291 

benxaldehyde 


(N02)3<36H2CH0 

VII-266 

241.12 


(2,4,6) 





6292 

benzene (1,2,3) 

(vie) 

(N02)3C6H3 

•V-140 

213.11 

6293 

benzene (1,3,5) 

(arm) 

(N02)3C6H3 

V-271 

213.11 

6294 

benzene (1,2,4) 

(ufie) 

(N02)3C6H3 

V-271 

213.11 

6295 

benzoic acid 


(N02)3C6H2C02H 

IX-417 

257.12 


(2,4,6) 





6296 

terc-b uty It ol uene 

artificial musk 

(N02)3C6H:(CH3)- 

V-439 

283.24 


(2,4,6 ;1, 3) 


C(CH3)3 



6297 

tert-butyixylene 

musk xylene 

(N 02 ) 3 C 6 (CH 3 )r 

V-448 

297.26 


(2,4,6;1,3;5) 


C(CH3)3 



6298 

m-creeol 

(2,4,6;1,3) 

(N 02 ) 3 C 6 H(CH 3 )* 0 H 

VI-387 

243.13 

6299 

ethane ( 1 , 1 , 1 ) 


CH3C(N02)3 

1-103 

165.07 

6300 

methane 

nitroform 

(N02)3CH 

1-79 

151,04 

6301 

naphthalene (1,2,5) 

0 -tri nitronaphthaiene 

(N02)3CioH5 

V-563 

263.16 

6302 

naphthalene (1,3,5) 

cK-trinitronaphthaiene 

(N02)3CioH5 

V-563 

263.16 

6303 

naphthalene (1,3,8) 

/3-trinitronaphthalene 

(N02)3CioH5 

V-563 

263.16 

6304 

naphthalene (1,4,5) 

7 -trinitronaphthaiene 

(N02)3CioH5 

V-563 

263.16 

6305 

a-naphthol (2,4,5) 

naphthopicric acid 

(N02)3CioH4'OH 

VI-619 

279.16 

6306 

orcinol 

(2,4,6;1,3,5) 

(N02)3C6(0H)2CH3 

VI-890 

259.13 

6307 

phenol (y) 

(2,3,6) 

(N 02 ) 3 C 6 H 20 H 

VI-265 

229.11 

6308 

phenol (fi) 

(2,4,6) 

(N 02 ) 3 C 6 H 20 H 

VI-265 

229.11 

6309 

phenol (2,3,5) 


(N 02)305 H 2 -OH 

VI-264 

229.11 

6310 

phenol (2,4,6) 

picric acid 

(N02)3C6H20H 

VI-265 

229.11 

6311 

phenyihydrazine 

(2,4,6) 

(N02)3C6H2.N2H3 

XV-493 

243.14 

6312 

resorcinol (2,4,6) 

styphnic acid 

(N02)3C6H(0H)2 

VI-830 

245.11 

6313 

toluene (fi) 

(2,3.4) 

(N02)3C6H2CH3 

♦V-172 

227.13 

6314 

toluene («) 

(2,3,6) 

(N02)3C6H2-CH3 

♦V-172 

227.13 

6315 

toluene (r) 

(2,4,5) 

(N02)3C6H2CH3 

V-347 

227.13 

6316 

toluene (a) 

(2.4,6); TNT 

(N02)3C6H2CH3 

V-347 

227.13 

6317 

toluene (5) 

(3,4,5) 

(N02)3C6H2CH3 

♦V-173 

227.13 

6318 

tri methyl benzene 

eeo-trinitro- 

(N02)sC6(CH3)3 

V-412 

265.19 


(2,4,6; 1,3,5) 

mesitylene 




6319 I 

tri methyl benzene 

trinitro-neml- 

(NOz),C,(CH,), 

V-400 

266.19 


(4,6,6;1,2,3) 

mellitene 




6320 

tri methyl benzene 

eao-trinitro- 

(NO,),C,(CH,), 

V.405 

256.19 

V 

(3,4,6;1,2,4) 

pseudocumene 





Trim«thyl 6 ne dfbromide 1865 Trimethylene-olycol methylene ether 6285 

Trfmethylene dloarboxylic acid 0425 Trimethylene-methylene dioxide 6285 

Trimethviene dtohloride 2052 Trimethylene oxide 5469 

Trimethytene dicvanide 3377 Trimethylene-trianiHne 512 

dide2399 Trlmeiinde ‘‘ 




ORGANIC COMPOUNDS 


711 


No. 

Crystalline 

Specific 

Meltin^r 

Boiling- 

Solubility in 100 Parts 

Color 

Gravity 

Point ®C. 

Point ®C. 

Water 

Alcohol 

Ether 

6279 

col. iq. 

1.63«® 


142-3 




628C 

Iq. 

1.131^® 


160-2 

50 c. 



6281 

col. Iq. 

1.07019® 


209-10 

10 



6282 

col. Jq. 

0.884^® 

-23.5 

135-6’»»« 




6283 

col. Iq. 



125-30»«“ 




6284 

oil 



169-70 

V. si. 8. 

> chi. 

» ; oo bz. 

6285 

col. Iq. 

1,034^® 

-42 

105-6 




6286 

oil 

1 .0603^® 


214 


«» ; i. chi. 

1. bz. 

6287 

fq. 

1 . 998^® 


225 ’ 6 Bnua 

V. si. S 

8. 

8. 

6288 

waxy 


41.5 

expl. 220 

d. 

d. 

8. 

6289 

yel. mn. 


188-90 

expl. 


si. 8. 

8. h. act. 

6290 

cot. mn. 

1.408M® 

68 4 


s. bz. 

8. ac. 


6291 

pl./b2. 


119 





6292 

It. gn./al. 


127.5 


i. 

lOh. 


6293 

col. rhb. 

1.6883^® 

121(61) 


0.04 c. 

1.917.5® 

1.5*75® 

6294 

col. cr. 

1 .7316® 

61-2 



5. 5*5-5® 

7.115.5® 

6295 

rhb./aq. 


210-20 d. 


2.0526® 



6296 

It. yel./al. 


112-3; 




8. ; 8. bz. 




(105-6) 





6297 

nd./al. 


110 


i. 

at. 8. 

8. 

6298 

yel. nd./aq. 


109.5 

expl. 1 50 

0.22*0®; 

V. 8. 

V. 8. 






0.81»oo®| 



6299 

cr. 


56 


V. si. 8. 

8.; 8l. 8. |0. 

a. 

6300 

col. cr. 

1.597 V® 

23; expl. 

45 . 722 n(un 




6301 

nd./al. 


112-3 





6302 

rhb. /chi. 


122-3 


s. ac. 

8. 

8. chl. 

6303 

cr./al. 


218-9 


0. 02*00® 

♦0.05*5® 

0.13*5® 

6304 

yel. /chi. 


148-9 


1.1*0® bz. 

*0.11*9® 

0.4*9® 

6305 

yel. nd./aq. 


190 

expl. 

si. 8. h. 

si. 8. 

0.3 c. ac. 

6306 

yel. nd. 


162-3 

expl. 

8. h. 

i. aq. a. 

V. 8. h. bz. 

6307 

wh. nd. 


117-8 


8. h. 

V. 8. 

V. 8. 

6308 

wh. nd./aq. 


96 


8. h. 

v.q. 

V. 8. 

,6309 

yel. nd./aq. 


119-20 


8. ac. 

8. 

8. bz. 

6310 

yel. rhb. 

1.763V-'’ 

121.8 

expl. > 300 

1 .23*0® 

6.23*0® 

1 .08**® 







abs. 

abs. 

6311 

yel. nd./al. 


186 

d. 

i.; 8. ac. 

8. h.; i. bz. 

i.;i.chl. 

6312 

yel. /act. 

1.829 

180 


0.6*6® 

V. 8. 

V. 8. 

6313 

cr. 

1.6203^" 

112 

expl. 290-310 


8l. 8. c. 

8. 

6314 

yel. rhb. 


97.2 

d.335 


8. 

1. 

6315 

yel. pi /act. 

1 .620V'’ 

104 

expl. 290 

i. 

8. h. 

V. 8. 

6316 

cr./al. 

1.654 

80.1 

expl. 280 

0.15h. 

1.5**® 

633 ® 

6317 

cr. 


137.5 

d. 313 


■jis® 


6318 

trl./al. 

1.48 

232 

expl. 41 5 


si. 8. h. 

sl. 8. h. 

6319 

Pl./al. 


209 





6320 

pr. 


185 



V. 8l. 8. h. 

V. 8. h. bz. 


* From %&% alcohol. 
Trimyriatin 3427 
Trinitro-chlorobenzene 5308 
Trinitro-cyanomethane 6288 


Trinitro-hemimellitene 6319 
Trinitro-mesitylene 6318 
T rin1tro«phenyt- methyl nitrami ne 6873 
Trinltro-paeudocumene 6320 



712 


PHYSICAL CONSTANTS OP 


No. 

- 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6321 

Trifiitro triphenyl 

(4,4',4") 

(N02C6H4)3C0H 

VI-720 

395.32 


carbinol 





6322 

triphenyl methane 

(4,4^4") 

(IVI02.C6H4)3CH 

V-707 

379.32 

6323 

m-xylene (4,5,6) 


(N02)3C6H(CH3)2 

V-381 

241.16 

6324 

m*xylene (2,4,6) 


(N02)3C6H(CH3)2 

V-381 

241.16 

6325 

p-xylene (2,3,6) 

e«o-tr i- N Oj-p-xylene 

(N02)3C6H(CH3)2 

V-389 

241.16 

6326 

Trional 

Me-Et ketone di-Et 

(C2H5)(CH3)C: 

1-671 

242.34 



sulfone 

(S02C2H5)2 



6327 

Triphenyl acetic acid 


(C6H5)3CC02H 

IX-712 

288.33 

6328 

amine 


(C6Hs)3N 

XII-181 

245.31 

6329 

benzene (1,3,5) 


(C6H5)3C6H3 

V-737 

306.38 

6330 

bromomethane 


(C6H5)3CBr 

V-704 

323 23 

6331 

carbinol 

tritanol 

(C6Hs)3COH 

VI-713 

260.32 

6332 

carbinol methyl 

methyl-trityl ether 

(C6H5)3C0CH3 

VI-716 

274 34 


ether 





6333 

chloromethane 


(C6H5)3C.CI 

V-700 

278.77 

6334 

guanidine (a) 


C6H5N:C(NHC6H5)2 

XII-451 

287 . 35 

6335 

guanidine 09) 


HN:C(NHC6H5)N: 

XII-430 

287.35 




(C6Hs)2 



6336 

hydrazine 


(C6H5)2NNHC6H5 

XV-125 

260 32 

6337 

methane 

tritane 

(C6H5)3CH 

V-698 

244.32 

6338 

methane o-car- 


(C6H5)2CHC6H4- 

IX-714 

288.33 


boxylic acid 


COzH 



6339 

methyl 

trityl 

(C6Hs)3C — 

V-715 

243.31 

6340 

methyl peroxide 


[(CsHshCO-li 

VI-716 

518.62 

6341 

phosphate 

phenyl phosphate 

(C 6 H 50 ) 3 P 0 

VI-179 

326.28 

6342 

phosphine 


(C6H5)3P 

XVI-759 

262.28 

6343 

phosphite 

phenyl phosphite 

(C6HsO)3P 

VI-177 

310 28 

6344 

rosaniline sulfate 

Poirrier's blue 

(C38H32N3)2S04 

XIII-768 

1157 38 

6345 

p-rosaniline tri- 

methyl blue; bril- 

C 37 H 27 O 9 N 3 S 3 N a2 


799.78 


sulfonic Na 

liant cotton blue 




6346 

thiophosphate 


(C 6 H 50 ) 3 PS 

VI-181 

342.34 

6347 

Tri-I«o«propanoi- 


N(CH2*CH0H-CH3)3 


191.27 


amine 




6348 

Tripropylamine (n) 


(C2H5CH2)3N 

IV-139 

143.27 

6349 

Trithio-carbonic 


HSCSSH 

III-221 

110.21 


acid 





6350 

phenyl phosphate 


(C6H5S)3P0 

VI-182 

374 . 46 

6351 

Tiitolyl phosphate 

tricresyl phosphate 

(CH3C6H4'0)3P0 

VI-358 

368.36 

6352 

(O) 

phosphate (m) 

tricresyl phosphate 

(CH3C6H40)3P0 


368 36 

6353 

phosphate (p) 

tricresyl phosphate 

(CH 3 C 6 H 40 ) 3 P 0 

VI-401 

368.36 

6354 

phosphite (m) 

tricresyl phosphite 

(CH3C6H40)3P 

VI-381 

352 36 

6355 

phosphite (p) 

tricresyl phosphite 

(CH3C6H40)3P 

VI-401 

352.36 

6356 

thiophosphate (o) 

tricresyl thiophos- 

(CH3C6H40)3PS 

♦VI-173 

384.42 



phate 


i 


6357 

thiophosphate (m) 


(CH3C6H40)3PS 

♦VI-203 1 

384.42 

6358 

thiophosphate (p) 


(CH3C6H4-0)3PS 

♦VI-203 

384.42 

6359 

Trifriacontane 


C 33 H 68 

1-177 

464.87 

6360 

Trl-<»>xenyl 

tr i-o-pheny I phenyl 

(C6H5C6H40)3P0 


554.56 


phosphate 

phosphate 




6361 

Tropic acid (dl) 


C6H5CH(CH20H)- 

X-261 

166.17 




COzH 



6362 

Truxene (a) 

tribenzylene 

CzrHie 

V-752 

342.41 



benzene 





Triolein 3430 Triphenyl antimony 563 

Trioxane 3289 Triphenyi-araine 580 

Trioxy-methylene 3288 Triphenyl-biamuthine 857 

Trioxy-purine 6393 Triphenyl-biemuthine dichloride 858 

Trlpalmitin 3431 Triphenyl-carblnol-o-carboxYlIc anhyd, 5292 









ORGAMXC COMPOUNDS 


713 


No. 

Crystalline 
Form and 
Color 

Specific 

Gravity 

Melting 
Point ®C. 

Boiling 
Point ®C. 

Solubility in 100 Parte 

Water Alcohol Ether 

6321 

mn. or rhb. 


193(167) 


8. bz. ; 8. 
ac. 

V. si. 8. bz, 

si. 8. h. 

si. 8. 

6322 

or./bz. 


212.5 


V. si. 8. ac. 


6323 

pr./al. 

1.494«‘> 

125 


I. 

1.2200 

ai. 8. 

6324 

yel./al. bz. 

1.60419® 

182 


1. 

0.0420® 

8l. 8. 

6325 

col. mn./al. 

1 . 5919® 

139-40 

expl. 410 




6326 

pl./al. 

1.199^* 

76 


0.3»5® 

5.89® abs. 

6.619® 

6327 

mn. 


264-6 el. d. 


8l. 8. 


V. si. 8. bz. 

6328 

mn. 

0 774*° 

126.5 

365 

i. ; 8. act. 

si. 8. 

8. 

6329 

rhb. 

1.205 

170-1 


V. 8. bz. 

8. ab8« 

8. 

6330 

it. yet. cr. 

1 55 

152 

230^9101! 

d. 

V. 8. GSz 

V. 8. bz. 

6331 

or./bz. 

i.ieey® 

162.5 

>360 

V. 8. bz. 


V. 8. 

6332 

tri./Me al. 


87-8 





6333 

col. cr. 


112-3 

230-590mn 

d. 

V. 8. OS 2 

< 

OB 

CP 

N 

6334 

rhb./al. 

1.13 

145-7 

d. 

i. 

4. 60® abs. 


6335 

Pl. 


131 


8l. 8. bz. 

8. r 


6336 

nd./bz. pet.| 


142 


i. 


V. 8. bz. 

6337 

cr. 

i.ohV® 

93.4(81) 

358-975«xiun 

I.;4*® bz. 

V. 8. h. 

V. a. 

6338 

nd./al. 


162 

eubl. 



8. 

6339 

col. cr. 


145-7 



si. 8. h. 

V. 8. chl. 

6340 

cr./CSz 


185-6 



i. 

i. 

6341 

pr./al. 

1 . 206y^° 

49-50 

2451 Inun 


166*9® 

V. 8. 

6342 

mn./et. 

1 194 

79 

>360* 

i.;8. HCI 

8l. 8. 

V. 8. ; 8. bz. 

6343 

Iq. 

1 184}r 

22-4 

360 

i.; 8. chi. 

8. ; 8. bz. 

8. 

6344 

b. pd. 







6345 

b. pd. 







6346 

pr./al. 

**i 23 y* 

52-3 

>360 d. 

i. ; 8. chi. 

8. ; 8. bz. 

8. ; 8. act. 

6347 

col. pi. 

0.991 

58 

306.5 

8. 

8. 

8. 

6348 

col. Iq. 

0 757 y* 

-93.5 

156.5 

V. 8l. 8. 



6349 

red oil 

1 47 V'* 

-30 

d. 20-30 

i. d. 

8i. 8. 

el. a. 

6350 

mn./et. 


114-5 


i. 

8. 

8. ; 8. chl. 

6351 

Iq. 



410 81. d. 

1.; 8. bz. 

V. 8. 

V. 8. 

6352 

col. Iq. 



273-5^ 7nun 

i. 

8. 

8. 

6353 

nd./aq. 


77-8 


V. 8. bz. 

V. 8. 

V. 8. 

6354 

col. Iq. 



235-87““ 




6355 

pa. yet. Iq. 



236-97““ 




6356 

ool. nd./al. 


45-6 



8l. 8. 


6357 

rhb. cr. 


33-4 


I. 

8l. 8. 

V. 8. 

6358 

nd./al. 


93-4 


I.; V. 8. bz. 

V. 8. chl. 

8l. 8. iq. 

6359 

cr. 

Iq. 0.78071^®! 

71.8 

3281 SnuB 




6360 

col. rhb. 


112-3 


i. 

I.zs® 

8*9® bz.; 








1*5® OCI 4 

6361 

nd./aq. 


117-8 


2«®; 8. h. 

8.;8l. 8. bz. 

8.; 1. CSz 

6362 

pl. /xylene 


365-8 



i.;8. 







aniline 

PhNOi 


* In hydroMn «tm. 
Supercooled liauid. 


Trlphenyl-methyl chloride 6333 

TripropIn 3432 


Triphenyl-oxazole 698 


Tripropionin 3432 

TriphenyUdihydroalyoxalin 233 
Triphenyl-lmidftzole 3978 

Triphenyl-etibine 563 
Triphenyl-stibine diohlorlde 564 

Trtptane 3519 
Triquinoyl 1604 

Triplienyl-imidazoline 233 

Trlphenyl-tin chloride 5948 

Tristearin 3433 



PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

BeiL 

Ref. 

Formula 

Weiiit 

6363 

Tryivtaiiiine 

amlnoethyl-indole 

NHC6H4CH:C* 


160.21 



(«)(2) 

1 1 

CHrCHa-NHz 



6364 

hydrochloride 


CioHiaNa-HCi 


196.68 

6366 

Tryptophane (1) 

^-indolyi-cr-alanine 

C6H4NHCH:C* 

1 1 

XXII-546 

204.22 




CaHj(NH2)COaH 



6366 

Tutocaine 

p-aminobenzoyl-di- 

NHrC6H4C02CH: 


286.80 



methylamino-1,2- 

(CH3)-CH(CH3)- 





di methyl propanol 
HCI 

CH2N(0H3)2HCI 



6367 

Tyrosine (1) (-) 

/J-(p-hydroxy- 

H0.C6H4*C2H3(NH2)- 

XIV-605 

181.19 



phenyO-alanine 

COiH 



6368 

Uliton 

4-(4'-aminophenyl« 

NH2C6H4S02NH- 


355.42 



sulfonamide)- 

phenylaulfondi- 

methylamide 

C6H4S02N(CH3)2 



6369 

UmbellHerone 

7-hydroxy-coumarin 

HOCeHs-CHiCHCOOl 

1 

XVIII-27 

162.14 

6370 

in) 


CH3(CH2)9CH3 

1-170 

156.30 

6371 

Undecyl alcohol (n) 

undecanol-1 

CH3(CH2)9CH20H 

1-427 

172.30 

6372 

alcohol (ra}(«ec) 

undecanoi-2 

C 9 H 19 CHOHCH 3 

1-427 

172.30 

6373 

Undecylene (a) 

undecene-1 

CH3(CH2)5CH:CH2 

1-225 

154.29 

6374 

Undecylene (fi) 

undecene-2 

CsHnCHrCHCHa 

1-225 

154.29 

6375 

alcohol 

undecene-1-ol-11 

CH 2 :CH(CH 2 ) 90 H 

1-452 

170.29 

6376 

Undocylonic acid 

10-hendecenoic acid 

CH2:CH(CH2)8C02H 

11-458 

184.27 

6377 

Undecyllc acid 

undecanoic acid 

CH3(CH2)9C02H 

11-358 

186.29 

6378 

aldehyde 

undecanal 

CH3(CH2)9CH0 

1-712 

170.29 

6379 

aldehyde oxime 


CH3(CH2)9CH:N0H 

1-713 

185.30 

6380 

amide 


CH3(CH2)9C0NH2 

11-358 

185.30 

6381 

nitrile 

decyl cyanide 

CH3(CH2)9CN 

11-358 

167.29 

6382 

Undecyne-I 

rutylidene 

CH3(CH2)rC:CH 

1-261 

152.27 

6333 

Uracil (2,4) 

2,6-dioxy-pyrimi- 

CH:CHCONH- 

XXIV-312 

112.09 


dine 1 

CONH 

1 


6384 

Uramll 

5-amino-barbituric 

(C0NH)2C0CHNH2 

XXV-492 

143.10 



acid 

1 .1 



6385 

Uramlnobonzolc 


NH2C0'NHC«H4' 


180.16 


acid ( 0 ) 


C 02 H 



6386 


carbamide 

NH 2 CONH 2 

III-42 

60.06 

6387 

calcium chloride 

afenil 

CaCi2*4CH40N2 

*111-26 

351.23 

6388 

hydrochloride 


C0(NH2)2HCI 

III-54 

96.52 

6389 

nitrate 

acidogen nitrate 

C0(NH2)2HN03 

III-54 

123.07 

6390 

oxalate 


2 CH 4 ON 2 C 2 H 2 O 4 

III-55 

210.15 

6391 

oxalate 


2CH40N2C2H204- 

III-55 

246.18 




2 H 2 O 



6392 

Ufathana 

ethyl carbamate 

NH 2 CO 2 C 2 HS 

III-22 

89.09 

6393 

UHcadd 

2,6,8-trioxy-purine 

CsH40,N4 

XX VI-61 3 

168.11 

6394 

UanicachKd) 


Ci»Hi«07 

XIX-316 

344.31 

6395 

UsmcacUKdl) 


CuHitjOy 

XlX-316 

344.31 


Trltene 6337 
TrHamM 6331 

TrltMo^maMehydf 3309 
T ritWiMk hytene 8309 
TritjI'iillw 


TrfureMiamidtne 396 Tropeolln-O 2308 

Trivaterin 3434«5 Tropeotin-OO 4996 

Tropaeocaina, cf. aikd. Tropaoiin^OOO 4995 

Tropaeoliiv^Q 4056 Tropine, esf. aIkd. 

TropaoHivO 4328 Trop^ mandalaM, of. alfcd. 



ORGANIC COMPOUNDS 


715 


No. 

Cryate^Une 
Form and 
Color 

Specific 

Gravity 

Meltina 
Point ®C. 

Boiling 

Point 

Solubility in 100 Parte 

Water Alcohol Ether 

6363 

or. 


120 





6364 

col. cr. 


255-8 


8. 

8l. 8. 

i. 

6365 

hex., rhb. 


289 


el. e. c. ; 

i.;i. alk. 

i.;i. chi. 


nd. 




V. s. h. 



6366 

col. cr. pd. 


212-5 


25 

2.5 


6367 

nd./aq. 

1.456M® 

>290 d. 


0.0417®; 

0.0117®; 

i. ; 8. a. 




♦31 4 d. 


0,8510001 

8. d|k. 


6368 

col. cr. pd. 


193-5 


al. 8.; 

8. 

8. act. 





V. B. alk. 



6369 

nd./aq. 


224-7 

subl. 

1 h. 

8.; s.lHCI 

8l. 8.; 8. ac. 

6370 

col. Iq. 

0.74iy® 

-25.6 

194.5 

i. 



6371 

Iq. 

0 822 V® 

19 

1311Smm 

< 0.02 



6372 

Iq. 

0.827 V® 

12 

228-9 




6373 

col. Iq. 

0.763V° 


188-90 




6374 

Iq. 

0.774}f° 


192-3 




6375 

Iq. 

0.85015® 

-2 

245756mm 




6376 

cr. 

0.907 V® 

24.5 

295 d. 



8.; 8. chi. 

6377 

col. cr. 

0 . 891300 

29-30 

228100mm 



8. 

6378 

Iq. 

o-seaff” 

-4 

115.718Dim 




6379 

nd./Me al. 


72(61) 





6380 

col. cr. 


103 





6381 

col. Iq. 



253-4 




6382 

Iq. 

0.867JV” 

-33 

210-5 

i. 



6383 

nd./aq. 


338 d. 


s. h.; 8. 








NH4OH 



6384 

nd. 


>400 


8l. 8. h.; 

8. c. 

i.;8. NHs 






8. alk. 

■ H 2 SO 4 


6385 

nd. 


152 

d. 171-2 

d. h. 

s. ; s. Me 

8. act. 







al. 


6386 

col. pr. 

1.335V^® 

132.7 

d. 

10017®; 

2030® 

si. 8. 






CO h. 



6387 

wh. hyg. pd. 


158-60 


V. 8. 

8i.8. 

i. Me al. 

6388 

wh. hyg. If. 


d. 145 


8. 



6389 

col. mn. pr. 


152d. 


V. 8. h. 

8. 

i. HNOs 

6390 

mn. pr. 


170-1 

d. 

4.4160 

1.61«® 


6391 



d. > 120 

-HzO, 120 




6392 

col. If. 

i.iitr 

49-50 

184 

V, 8. 

V. 8. 


6393 

cr. 

1.893300 

d. 


0.06 h. 

i. ; 8. aq. 
LlOH 


6394 

cr. 


203 

d. 


V. 8l. 8. 

si. 8. 

6395 

yel. pr. 


195-6 



V. 8l. 8. 0. 

0.3*®® 

•Heated rapidly. 
Trypaflavine 5328 

Tylcalsin 116 

Ultraquinine, 
Umb^lic acl 

, of. alkd. 

Undeoanone 3107, 4324 

Tylllthln 117 

d 2333 

Undeoene 6373-4 

Tryparsamide 583 
Turioine, cf. alkd. 
^uuot 568 

Tylnatrln 119 

Undecanal 6378 

Undecenol 6375 

Tyramine 3799 
Ulexine, cf. alkd. 

Undeeenoic acid 6377 
Undaoanoi 6371 

Undeoyl cyanidi 3966 
Ural 1288 
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PHYSICAL CONSTANTS THP 


No. 

Name 

Synonym 

Formala 

Beil. 

R«»f. 

Formula 

Weight 

6396 

Uvlitleacid 

2,5«di Me-f urfurane- 
3-car boxy lie acid 

(CHs) 2 C 4 H 0 C 02 H 

XVIII-297 

140.13 

6397 

Uviticecid (5;1,3) 

5-methyi-i8ophthaiic 

acid 

CH3C6H3(C02H)2 

lX-864 

180.15 

6398 

Ueltonlcacld 

(2;4,6) 

o-picol i ne-o,p-d i- 
carboxylic acid 

CH3C5H2N(C02H)2 

XXII-161 

181.14 

6399 

Valeric acid (re) 

pentanoic acid 

C 2 H 5 CH 2 CH 2 C 02 H 

n-299 

102.13 

6400 

aldehyde (re) 

pentanal 

C 2 H 5 CH 2 CH 2 CHO 

1-676 

86.13 

6401 

aldehyde oxime 


CaHs-CHiNOH 

1-676 

101.15 

6402 

amide (n) 


CH3(CH2)3C0NH2 

11-301 

101.15 

6403 

anhydride (re) 


(C4H9C0)20 

11-301 

185.24 

6404 

chloride (re) 

n-valeryl chloride 

CH3(CH2)3C0CI 

11-301 

120.58 

6405 

nitrile (re) 

re-butyl cyanide 

CH 3 (CH 2 ) 3 *CN 

11-301 

83.13 

6406 

i«o- Valeric acid 

/8-Me-butyric acid 

(CH 3 ) 2 CHCH 2 C 02 H 

11-309 

102.13 

6407 

aldehyde 

2-methyi-butanal-4 

(CH3)2CHCH2CH0 

1-684 

86.13 

6408 

aldehyde oxime 


C 4 H 9 CH:N 0 H 

1-686 

101 .15 

6409 

amide 


C 4 H 9 CONH 2 

n-315 

101.15 

6410 

anhydride 


(C 4 H 9 C 0)20 

n-314 

186.24 

6411 

anilide 


C 4 H 9 CONHC 6 H 5 

XII-254 

177.24 

6412 

chloride 

i«o-valeryi chloride 

(CH 3 ) 2 CH CH 2 COCI 

11-315 

120.58 

6413 

nitrile 

iao- butyl cyanide 

(CH 3 ) 2 CHCH 2 CN 

n-315 

83.13 

6414 

Valeryl diethyl- 
amide (lao) 

valyl 

(CH3)2CHCH2C0* 

N(C2H5)2 


157.25 

6415 

Valyletie 


CH 2 :C(CH 3 )C:CH 

1-263 

66.10 

6416 

Vanlllalacetene 

(1;3,4) 

ferulic methyl 
ketone 

CH3C0.CH:CH* 

C6H3(0CH3)0H 

VIII-291 

192.21 

6417 

Vanillic acid (3;4J) 

4-OH-3.MeO- 
benzoic acid 

(CH 30 C 6 H 3 ( 0 H)- 

C 02 H 

X-392 

168.14 

6418 

Vanillin (3:4,1) 

4.0H-3-MeO- 

benzaldehyde 

(CH30)<36H3(0H)* 
CHO 1 

Vin-247 

152.14 

6419 

ethyl ether 

4-EtO-3-MeO- 

benzaldehyde 

1 (CH,0)C4H3: 
(0C2H5)CH0 

Vin-256 

180.20 

6420 

p-phenetidine ethyl 
carboxylate 

(4,1;1',3',40; 

eupyrin 

C2HsO*C6H4N:CH- 

C6H3(0CH3)0- 

C 02 *C 2 Hs 


343.37 

6421 

ieo-Vanillin 

3”OH-4-iy4eO“ 

benzaldehyde 

(CH30)C6H3(0H)- 

CHO 

VIII-254 

152.14 

6422 

Vanlllyl alcohol 

4-OH-3-MeO- 
benzyl alcohol 

(CH30)C6H3(0H)- 

CH 20 H 

VI-1113 

154.16 

6423 

Veratric acid 

3,4-dimethoxy- 
benzoic acid 

(CH 30 ) 2 C 4 H 3 C 02 H 

X-393 

182.17 

6424 

aldehyde (3,4 ;1) 

vanillin methyl ether 

(CH30)2C6H3CH0 

VIII-255 

166.17 

6426 

Vinaconic acid 

ethylene malonic 
acid 

CH2CH2C(C02H)2 

1 1 

IX-722 

130.10 

6426 

Vinyl acetate 


CH3C02CH:CH2 

♦11-63 

86.09 

6427 

acetic acid 

butenoicacid 

CH2:CHCH2C02H 

11-407 

86.09 

6428 

acrylic acid ( 0 ) 


CH2:(CH)2:CHC02H 

n-481 

1 98.10 

6429 

alcohol 

! 

i ethenol 

CHziCH-OH 

1-601 

44.06 

6430 

aminet 


CH2:CHNH2 

IV-203 

43.07 

6431 

anisole (o) 

o-methoxy styrene 

CH2:CH(36H40CH3 

VI-560 

134.17 

6432 

aniaole (m) 

m-methoxy styrene 

CH2:CHC6H40CH3 

VI-561 

134.17 

6433 

aniaole (p) 

p-methoxy styrene 

CH2:CHC6H40CH3 

VI-561 

134.17 

6434 

bromide 

bromo-ethylene 

CHarCHBr 

1-188 

106.96 

1 


** aetually ethylene i*niiie, CHr^rNH. 


Ureline 1288 
UralitMli 1288 


Urea chloride 1 
Ureido-hydantoin, of. alkd. 
Ureoua acid. of. alkd. 
Urotropine 3689 


Uroxin 188 
Ursin, cf. glcde. 
UrsoUD 5260 
Uraol-P 349 
Vacciniin, cf. 
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* Crysts. + 1 H 2 O < 50®. 

•* Polymerizes In light. 
Valamin 497 
Valdivin, cf. glcde. 
Valerone 1901 


Valerophenone 1117-8 
Valeryl chloride 6404, 6412 
Valerylene 5087 
Validol 4032 
Valine 391-5 


Valiaan 863 

Valyl 6414 

Valzin 5112 

Vanillal 3188 ^ 

Vanillin methyl ethar 648# 
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PHYSICAL CONSTANTS OP 


No. 

Name 

Synonym 

Formula 

Boil. 

Ref. 

Formula 

Weight 

6436 

Vinyl chloride 

chioro-ethyiene 

CHzrCHCI 

1-186 

62.50 

6436 

ether 


(CH 2 :CH )20 

1-433 

70.09 

6437 

ethyl alcohol 

aiiyi carblnol 

CjHsCHzOH 

1-441 

72.10 

6438 

ethyl ether 

ethyl-vinyl ether 

CHz.CHOCzHs 

1-433 

72.10 

6439 

fluoride 

fluoro ethylene 

CHztCH’F 

1-186 

46.04 

6440 

glycolic acid 


CHziCHCHOHCOaH 

III-370 

102.09 

6441 

guaiacol (1 ;3,4) 

hesperetole 

CHziCH-CgHsCOH)- 

VI-954 

150.17 


1 


(OCHs) 



6442 

iodide 

iodoethylene 

CHz-.CHI 

1-192 

153.96 

6443 

phenol (o) 

o-hydroxy styrene 

CH 2 :CH.C 6 H 40 H 

VI-560 

120.14 

6444 

phenol (m) 

m-hydroxy styrene 

CHziCHCsHaOH 

VI-561 

120.14 

6445 

VIolurIc acid 

nitroso-barbituric 

C0(NHC0)2C:N0H 

XXIV-506 

157.09 



acid 

* * 1 



6446 

sodium salt 


C 4 H 204 N 3 Na 

XXIV-507 

179.08 

6447 

Xanthana 

2 , 2 '- methylene- 

C 6 H 4 CH 2 C 6 H 4 O 

XVII-73 

182.21 



diphenyl ether | 

1 1 



6448 

Xanthicacid 

xanthogenic acid j 

C 2 H 5 OCSSH 

III-209 

122.20 

6449 

Xanthine t 

2 , 6 -dioxy-purine 

C5H40jN4 

XX VI-447 

152.11 

6450 

Xanthoganamida 

Et-thioncarbamate 

C 2 H 5 O CS NH 2 

III-137 

105.15 

6451 

Xanthona 

benzophenone oxide 

0 C:(C«H 4)20 

XVII-354 

196.19 

6452 

Xanthophyll 

lutein 

C 40 H 56 O 2 

XXX-95 

568.85 

6453 

Xanthydrol 

9-OH-xanthone 

H 0 CH:(C 6 H 4)20 

XVII-129 

198.21 

6454 

Xylana (o) 

1 , 2 -di methyibenzene 

C6H4(CH3)2 

V-362 

106.16 

6455 

sulfonic acid 

(1,2;4) 

(CH3)2C6H3-S03H- 

XI-121 

222.25 




2 H 20 



6456 

sulfonic Na 

(1,2;4) 

(CH 3 ) 2 C 6 H 3 -S 03 Na- 

XI-121 

298.29 




5 H 20 



6457 

Xylana (m) 

1,3-di methyibenzene 

CeH4(CH3)2 

V-370 

106.16 

6458 

sulfonic acid 

(1,3;4) 

(CH3)2C6H3*S03H* 

XI-123 

222.25 




2 H 20 



6459 

sulfonic Na 

(1,3;4) 

(CH3)2C6H3S03Na- 

XI-123 

226.23 




H 20 



6460 

sulfonic Ca 

(1.3;4) 

I(CH3)2C6H3S03]2Ca 


410.50 

6461 

sulfonyl chloride 

(1,3;4) i 

(CH3)2C6H3S02CI 

XI-123 

204.67 

6462 

Xylana (p) 

1,4-di methyibenzene 

CeH4(CH3)2 

V-382 

106.16 

6463 

sulfonic acid 

(1,4;2) 

(CH 3 ) 2 C 6 HjS 03 H- 

XI- 127 

222.25 




2 H 20 



6464 

sulfonic Na 

(1,4;2) 

(CH 3 ) 2 C 6 H 3 S 03 Na- 

XI-127 

226.23 




H 20 



6465 

Xylanol (vic)(o) 

2,3-dimethyl phenol 

(CH 3 ) 2 C 6 H 30 H 

VI-480 

122.16 

6466 

Xyfanol (uns)(o) 

3,4-dimethyi phenol 

(CH3)2C6H3'0H 

VI-480 

122.16 

6467 

Xylanol (aym)(m) 

3,5-dimethyl phenol 

(CH 3 ) 2 C 6 H 30 H 

VI-492 

122.16 

6468 

Xylanol (vic)(m) 

2,6-dlmethyl phenol 

(CH 3 ) 2 C 8 H 30 H 

VI-485 

122.16 

6469 

Xylanol (urta)(m) 

2,4-dimethyl phenol 

(CH3)2C6H30H 

VI-486 

122.16 

6470 

Xylanol (p) 

2,5-dimethyl phenol 

(CH 3 ) 2 C 6 H 3 - 0 H 

VI-494 

122.16 

6471 

Xylldina (eic)(o) 

2,3-dimethyl aniline 

(CH3)2C6H3NH2 

XII-1101 

121.18 

6472 

Xylidina (uns)(o) 

3,4-dimethyi aniline 

(CH3)2C«H3-NH2 

XII-1103 

121.18 

6473 

Xylldina <«ym)(m) 

3,5-dimethyl aniline 

(CH,) 2 C 6 H 3 'NH 2 

XII-1131 

121.18 

6474 

Xylidina (idc}(m) 

2,6-dimethyl aniline 

(CH3)2C6H3NH2 

XII-1107 

121.18 

6475 

Xylidina (una)(m) 

2,4-dimethyl aniline 

(CH3)2C6H,NH2 

XII-1111 

121.18 

6476 

acetate 


CsHnNHCzHsOz 


181.23 

6477 

Xylidina (p) 

2,5-dlmethyl aniline 

(CH3)2C6H3NH2 

Xn-1135 

121.18 

f 8aa alao Alkaloid tabla. 

Veratrole 2406 

Vicjanln, cf. picde. 



Vanirome 3188 
Vasfoina, cf. aikd. 
Varatridme, af. aIkd. 
Varatrina* of. atkd. 


Veratroylaoonina, of. aIkd. 
Varitol 4117 
Varonal 2124 
Vaaipyrin 120 


Vicine. of. aikd. 
Victoria yellow 4056 
Vinetina, cf. aikd. 
Vinopyrin 6110 
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No. 

Crystalline 
Form and 
Color 

Spect6c 

Gravity 

Melting 
Point ®C. 

6435 

gas 

0.908ff® 

-160 

6436 

col. tq. 

0.773f*' 


6437 

Iq. 

0.833H^® 


6438 

Iq. 

0.763H;t' 

-115.3 

6439 

col. gas 

0.853-«® 

-160.5 

6440 

hyg. nd. 


33-40 

6441 

cr. 


57 

6442 

Iq. 

2.080® 


6443 

nd. 

1 .061^^° 

29 

6444 

oil 



6445 

rhb. 


224 d. 

6446 

If./al. 


100.5 

6447 

If./al. 


100.5 

6448 

oil 

>1 

-53 

6449 

pd. 


d. > 160 

6450 

mn. 


40-1 

6461 

nd./al. 


173-4 

6452 

brn. red 


190-3 

6453 

col./aq. al. 


122-3 d. 

6454 

col. Iq. 

0.880^® 

-25.2 

6455 

pl./aq. 


d. 


H 2 SO 4 



6456 

pr. 



6457 

col. Iq. 

0.8643^® 

-47.9 

6458 

cr./aq. 


63-4 


H 2 SO 4 



6459 

pl. 



6460 

cot. cr. 



6461 

cr. 


34 

6462 

pl. 

0.861^® 

13.3 

6463 

col. If./aq. 


86 

6464 

mn.pr./aq. 

1.522t»® 


6465 

nd./aq. 


75 

6466 

cr./10% al. 

1.023H” 

64.5-6.5 

6467 

nd./aq. 


68 

6468 

If. 


48-9 

6469 

nd. 

1.036^® 

25-6 

6470 

mn. 


74.5 

6471 

Iq. 

0.9911*® ' 

<-15 

6472 

pr./lg. 

1.076*7.50 ! 

49-50 

6473 

oil 

0.972^® 



6474 

iq. 

0.980**® 

10-2 

6475 

Iq. 

0.978J-|^® 


6476 

cr. 


70 

6477 

oil 

0.979S^® 

15.5 


Solubility in 100 Parts 


Alcohol Ether 


-13.9 

28.3 

113.5748ii«n 

35.5 

-72.2 


56 
1 08^ 

1 1 4_517min 

-H 2 O, 100 


135-6”““ 
138.4 
1490 fmm 


218 

225^®^““ 

219.5 

212 

21 1 . 5766inm 

211 .5-3.5 
223 
224-6 
221-2 
216-7 
213-4 


Vinous alcohol 2946 
Vinyl-acetic nitrile 204 
Vinyl-benzene 5646 
Vinyl cyanide 151 
Vinyi tribromide 6103 


Vinyl trichloride 6152 
VI nyl-tri methylam moni um* 
hydroxide 4^4 
Vioform 1392 
Violutin, cf. glcde. 


400“® cc. 650“® cc. 

act. 

8. 8. ; i. CSz 


8l. 8. 

8l. S.;8. 8l. 8. C« 

H 2 SO 4 

V. Sl. 8. 


0 . 26 ^ 7 ® 0 . 03 *^ 

2 3“® CO 

sl. 8. h.; 0.7 C.J 

S. chi. 8.5h. 

1. ;8. chi. sl. 8. h, 

V. sl. 8. 8. 


8l. 8.; sl. 8. 

ig.; 8. bz. 
8l. 8. 

8. chi. 


s. 

c. 8. pet. 


Vioiutiside, cf. glcde. 
Viridine, cf. aikd. 
Vitamin-A 1252-4, 1570 
Vitamin-BI 5876 
Vitamin-B2 5563 










PHYSICAL CONSTANTS OW 


No. 

Name 

Synonym 

Formula 

Beil. 

Ref. 

Formula 

Weight 

6478 

Xylltol 

pentanpentol 

C 5 H 12 O 5 

1-531 

152.16 

6479 

Xylorclnol (m) 

4,6-di Me-resorcinoi 

(CHi)zCsHz(OHh 

VI-912 

138.16 

6480 

I-XyloM(+) 

wood sugar 

C 4 H 904 -CH 0 

1-865 

150.13 

6481 

Xylyl acetate (p) 

p-tolu benzyl acetate 

CH3C«H4CH202C-CHj 

VI-498 

164.20 

6482 

amine (o) 

o-tolubenzylamine 

CH3C6H4-CH2NH* 

XII-1106 

121.18 

6483 

amine (m) 


CH3C6H4-CH2NH2 

XII-1134 

121.18 

6484 

amine (p) 


CH3C8H4-CH2NH2 

XII-1141 

121.18 

6485 

bromide (o) 

{fi)-bromo-o-xylene 

CH3C6H4CH2Br 

V-365 

185.07 

6486 

bromide (m) 

w-brorno-m-xylene 

CH3C6H4CH2Br 

V-374 

185.07 

6487 

bromide (p) 

u-bromo-p-xylene 

CH3C6H4CH2Br 

V-385 

185.07 

6488 

chloridet (o) 

ft»-chloro-o-xylene 

CH3-C6H4-CH2CI 

V-364 

140.61 

6489 

chloride (m) 


CH 3 C 6 H 4 CH 2 C 1 

V-373 

140.61 

6490 

chloride (p) 


CH3-C6H4CH2CI 

V-384 

140.61 

6491 

Xylylene dibromide 
(o) 

dibromide (m) | 

wV-diBr-o-xylene 

C6H4(CH2Br)2 

V-366 

263.98 

6492 


C6H4(CH2Br)2 

V-374 

263.98 

6493 

dibromide (p) 


C6H4(CH2Br)2 

V-385 

263.98 

6494 

dichloride (o) 1 

wX diCI-o-xylene 

C6H4(CH2CI)2 

V-364 

175 06 

6495 

dichloride (m) 


C6H4(CH2CI)2 

V-373 

175.06 

6496 

dichloride (p) 


C6H4(CH2CI)2 

V-384 

175.06 

6497 

glycol (o) 

phthal alcohol 

C6H4(CH20H)2 

VI-910 

138.16 

6498 

glycol (m) 


C6H4(CH20H)2 

VI-914 

138.16 

6499 

glycol (p) 


C6H4(CH20H)2 

VI-919 

138.16 

6500 

Xylyl hydrazine 

(2,4 ;1) 

(CH3)2C6H3NHNH2 

XV-549 

136.19 

6501 

hydrazine (2, 5;1) 

dlMe-Ph-hydrazine 

(CH3)2C6H3NHNH2 

XV-552 

136 19 

6502 

hydrazine (2, 6;1) 

diMe-Ph-hydrazine 

(CH3)2C6H3-NHNH2 

XV-548 

136.19 

6503 

Zinc diethyl 

zinc ethide 

(C2H5)2Zn 

IV-672 

123.50 

6504 

dimethyl 

dimethyl zinc 

(CH3)22n 

IV-671 

95.45 

6505 

dipropyl (n) 

n-dipropyl zinc 

(C2H5CH2)2Zn 

IV-675 

151.55 

6506 

di-iao-propyl 


[(CH3)2CH]2Zn 

IV-675 

151.55 

6507 

ZIngerone 

3 -M 0 O- 4 -OH- 

benzylacetone 

H0(CH30)C6H3CHr 

CH2COCH3 

♦VIII-623 

194.22 


t See also Nos. 1474-6. War gases 1247; 1303; Wood spirit 4100 

Vitamin-B6 5510 1473; 1985; 4697 Wood sugar 6480 

Vitamin-C 586 •‘Woinsaure'* 5691 Wrightine, cf. aikd. 

Vitamln-D2 1187 Westrosol 6155 Wurstor's reagent 5840 

Vitamin-G 5563 White damp 1239 Xanthaline, cf. aIkd. 

Vitamin-H 853 White tar 4458 Xanthenol 6453 

Vitamin-K 4342 Wintergreen oil 4380 Xanthogenic acid 6448 

Vomicine, cf. aikd. Wood alcohol 4100 Xanthopuccine, cf. aikd. 

Waldivin, cf. glcde. Wood naphtha 4100 Xanthopurpurin 2298 







ORGANIC COMPOUNDS 


No. 

GrystalKne 
Form and 
Cdor 

Specific 

Gravity 

Meltina 
Point •C. 

6478 

syrup 



6479 

If./chl. 


124-5 

6480 

nd. 

1.535»* 

153-4 

6481 

Iq. 



6482 

oil 

0.977^* 


6483 

oil 

0.965^“ 


6484 

Iq. 

0.952^® 

12.6-13.2 

6485 

pr. 

1.381»* 

21 

6486 

col. Iq. 

1.371H® 


6487 

nd./al. 

1,324 

38 

6488 

col. Iq. 


d.170± 

6489 

Iq. 

1.064»'’ 

d.170± 

6490 

oil 


d.170± 

6491 

rhb. 

1.9 

94.5 

6492 

mn./chl. 

1.959»® 

76-7 

6493 

mn./bz. 

2.012«“ 

145-7 

6494 

mn.? 

I.SSS®* 

55 

6495 

cr. 

1.302M* 

34.2 

6496 

mn. 

1.417I'® 

100.5 

6497 

pl./et. 


64.2-4.8 

6498 

cr./bz. 

Iq. 1.161"® 

46-7 

6499 

nd. 


115-6 

6500 

nd./et. 


85 

6501 

col. nd. 


78 

6502 

nd./pet. 


46 ± 

6503 

col. Iq. 

1.182"® 

-28 

6504 

col. Iq. 

1.386"® 

-40 

6505 

col. Iq. 

1 072|r 


6506 

col. Iq. 



6507 

col.cr,/ 


40-1 


et. pet. 


m 


Boiling Solubility in 100 Parte 

Point •£. UcM ~ Ether 


276-9 

V. s. 

V. 8. 

V. 8. 


11720® 

V. sl. 8. C. 

i. 

227 

205.6^*5“® 

20575Dinm 

204739mTii 

223-4 

V. Sl. 8. 
i. 

8. 

8. 

212-581. d. 

i. 

8. 

8. 

218-207<<»®» 

i. 

V. 8. ohl. 

V. 8. h. 

195-203 

i. 

00 ab|. 


195-6 

i. 

0 abl. 


200-2 

i. 

a> aba. 


d. 

16.6 pet. 


20 

135-40*®““ 

33 pet. 

V. 8.lhl. 

V. 8. 

245 

d. >80‘» 

V. 8. h. chi. 

2.720® 

239-41 

V. s. chi. 

V. 8. . 

V. 8. 

250-5 

240-5 d. 

i. 

i.;s. act. 

8. ; 8f chle 

V. 8l. 8. 


>25»8® 

>2S«® 

25«® 

1 54.91 Smm 

V. 8. 

I 

8. 


sl.s. 

V. 8. 

V. 8. 


V. sl. 8. 

V. 8. 

8. 

118 

i. 

8. Ig. 
d. 

d. 

8. 

46 

d. 

d. 


158-60 

d. 

d. 


94-840iDm 

d. 

d. 



sl.s. 

8. dil. alk. 

8.;8l. 8. 


pet. 


Xanthorhamnin, cf. glcde. 
Xenene 2695; cf. also diphenyl. 
Xenyl-, cf. diphenylyl-. 

Xenyl carbimide 2714 
Xenyl chloride 1373-5 
Xenyl mustard oil 2755 
Xylene musk 6297 
Xylic acid 2459 


Xylohydroquinone 2379 
Xylol 6454, 6457, 6462 
Xyloquinone 2549-51 
Xylorcin 2380 
Xylyl alcohol 6016-8 
Xylylene-dicyanide 6051-3 
Yageine, cf. aikd. 


Yajeine, cf. aIkd. 
Yara yara 4312 
Yellow-AB 661 
, Yellow-OB 5961 
Yohimbine, cf. aikd. 
Zingiberon 6507 
Zygadenine, cf. aikd. 
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PHYSICAL CONSTANTS 

Compiled hr F. E. SHEIBLEY, Ph.D. 

Names of the compounds in the table below are arranged alphabetically. No com- 
pound is listed more than once in the table and each compound is given a number. 

Synonyms. At the bottom of each page is an alphabetical listing of names for 
compounds which are to be found in the main body of the table but under a 
different name; the number following the name refers to the numerical place of 
this compound in the table; thus, acelyl-benzoyl-ajconine 3 indicates that this 
compound is the 3d compound in the t^le where it will be found listed under 
the name aconitine. 

Appearance. In addition to the crystalline form and color, the solvent used in 
purihcation is often given; thus, “rhomb. /al.” indicates that rhombic crystals 
were obtained when the compound was crystallized from alcohol. 

Properties are given in the column headed **[a]“; only the directions of 
the specific rotations have been indicated, since the factors affecting the deter- 
mination of this property are too variable to come within the scope of the table. 

Color Reactions with Sulfuric Acid, where available, have been included as an 


Abbreviations used in the table 


ft., ftcid 
ftbs., absolute 
ftc. ft., ftoetic ftcid 
act., acetone 
«i., alcohol 

ftik., alkali (i. e. aqueous 
NaOH or KOH) 
am. al., amyl alcohol 
amor., amorphous 
anh., anhydrous 
aq., aqueous; water 
bl., blue 

B. P., boiling point 
br., brown 
bz., benzene, CsHe 
c., oold 

chi., chloroform, CHCi« 

oolorl., colorless 

cryst., crystals or crystalline 


d, dextro-rotatory 

d., decomposes or decomposition 

deliq., deliquescent 

dii., dilute 

dk., dark 

diss., dissociates 

efPI., efflorescent 

et., ether vC 2 Hfi )20 

Et, ethyl (CsHi) 

EtOAc, ethyl acetate 
gly., glycerol 
grn., green 

h. , hot 

hex., hexagonal 
hyg., hygroscopic 

i. , insoluble 
in., inactive 

/, levo-rotatory 
leaf., leaflets or leaves 


No. 

Name 


Formula 

Appearance 

Melting 

Point 

1 

Aeotilite 

d 

Ci5H4i09N 

hyg., amor. 

132 


salts 

Aeonltlfie 

1 


hyg. 

rhomb, pr./chl. 



d 

Cj4H470i,N 

204 


hydrobromide 

1 

C34H470tiNHBr- 

hex. tab./aq. 

Sint. 160 

■1 



2ViH20 



■1 

hydrobromide 

. . . 

C34H470iiNHBr!4H20 

need./al. 

206-7 

6 

hydroohloride 

I 

C34H470i|NHCI-3H20 

cryst. 

149; 170* 

7 

Adenine 

. . . 

C 5 H 5 N 5 

need. + aHzO/aq. 

360-5 d. 






subl. 220 

8 

Agmellne 


HN:C(NH2)*NH* 

(CH2)4NH2 








Melting point of the anhydrous compound. 
Aoetyl-benzoyi-aconine 3 Acldol 34 
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aid in the making of rapid preliminary examinations. 

Solubilities expressed by numbers are given in parts by weight of solvent required 
to dissolve one part of the alkaloid at a temperature of approximately 25^C, 
Because of the wide discrepancies existing between many of these figures as found 
in the literature no claim to accuracy can be made, and the values stated are 
perhaps best considered as upper limits. 

Heferences. The information ^ven in the table has been collected mainly from the 
following sources: 

Henry: Plant Alkaloids, 3d edition. Published by J. and A. Qmrchill, London 
(1939). 

Merck’s Index, 5th edition. Published by Merck and Co., Inc., Rahway, N, J. 
(1940). 

Heilbron: Dictionary of Organic Compounds. Published by Qxford University 
Press, New York (1934), 

Beilstein: Handbuch der Organiscben Cbemie, 3d edition. 


iig., ligroin 
liq., liquid 
It., light 
lustr., lustrous 
Me, methyl (CHs) 

MeOH, methyl alcohol 
met., metallic 
mon., monoclinic 
need., needles 
octahedri., octahedral 
org., orange 

orthorhomb., orthorhombic 
pa., pale 

pet., petroleum ether 
powd., powder 
pr., prisms 
pyr., pyridine 


r., red 

rhomb., rhombic « 

8., soluble 
Sint., sinters 
si., slight or slightly 
subt., sublimes 
tab., tabular 
tricl., triclinic 
trim., tri metric 
V., very 

V. 8., very soluble 

V. si. s., very slightly soluble 

wh., white 

yel., yellow 

00 , soluble in all proportions; 

i.e., miscible 
>, greater than 



Reaction 

with 

HsSOi 

Solubility Expressed io Parts 
of Solvent Required to Dissolve 1 Part Alkaloid 

Water 


Ether 

Chloroform 

Bensene 

Others 

jin 


V. 8. 

V. 8. 

i. 

8. 


I. pet. 








BI 

colorl. when 

3300 

23 

47 

3 

6.2 



pure 









8. 

8. 













\Wm 


8. 

8. 







1086 c.; 40 h. 

Si. 8. h. 

i. 

i. 

8. a. 

s. h.NH 40 H 









H 









^Aconitine 185 Acraconitine 185 













PHYSICAL CONSTANTS 


No. 

Name 

fa] 

Formula 

Appearance 

Melting 

Point 

°C. 

9 

sulfate 

B 

Cs Hi 4 N 4 • H 2 SO 4 

coiorl. cryst/aq. 
MeOH 

226-9 

10 

Mlantoint 


C 4 H 6 O 3 N 4 

need./h. aq. 

235-6 

11 

AnabMina 

t 

C 10 H 14 N 2 

color!, liq. 

B.P. 276 

12 

Anhalonlna 

1 

C 12 H 15 O 3 N 

wh. need. 

85 

13 

Apomorphfne 

. . . 

C 17 H 17 O 2 N 

pr. -h 1 Et 20 /et. 

170 d. 

14 

hydrochloride 

f 

C| 7 Hi 702 NHCI‘«/ 2 H 20 

pr./aq. 


15 

Apoqulnlno 

t 

C 19 H 2202 N 2 

need./et. 

180-90 d. 

16 

Aracollna 

in 

C 8 H 1302 N 

very alkaline oil 

B.P. 209 

17 

hydrobromide 

in 

CsHijOzNHBr 

pr./al. 

169-71 

18 

hydrochloride 


CsHuOzNHCI 

cryst. 

158 

19 

Aspidospermine 

1 

C22H3o02N2 

need./al. or pet. 

208 

20 

Atisfne 

1 

C 22 H 33 O 2 N 

wh., amor. 

indefinite 

21 

hydrochloride 

d 

C 22 H 33 O 2 NHCI 

prisms 

296 

22 

Atropine 

in 

Ct7H2303N 

coiorl. pr. 

118, eubl. 

23 

sulfate 

in 

(Ci7H2303N)2H2S04- 

H 2 O 

need. 

194* 

24 

Bebeerine, a 


C 18 H 19 O 3 N 

pr./MeOH 

214 

25 

Bebeerine, $ 

d 

C 1 BH 19 O 3 N 

yel., amor. 

142-50 

26 

hydrochloride 


C 18 H 19 O 3 N HCI 

need, or scales 

259-60 

27 

Benzoyleasonine 

1 

Ci6Ht904N*4H20 

lustr. need./aq. 

90-2; 

193-5* 

28 

Berberine 

in 

C2oHi905N-6H20 

red-yel. need./aq. 

145d. 

29 

bisulfate 


C 2 oHt 704 N • H 2 SO 4 

yel. need. 


30 

chloroform 

. . . 

CzoHtbOsNCHCIj 

tricl. tab. /chi. 

179 

31 

hydrochloride 

... 

C2oHi704N-HCI-2H20 

org. need, or yel. 
powd. 


32 

nitrate 


C2oHt704NHN03 

yel. need. 


33 

1 Betaine t 

in 

C5Hh02NH20 

sweet deiiq. cryst.; 
anh. at 100 *^ 

293* 

34 

hydrochloride 


C5Hn02NHCI 

mon. cryst. 

227-8 d. 

35 

Brucine 

1 

C23H2604N2-4H20 

mon. pr./al. 

105; 178* 

36 

hydrochloride 


C 23 H 26 O 4 N 2 ’ HCI 

wh. need. 


37 

nitrate 

... 

C23H2604N2HN03- 

2 H 2 O 

wh. pr. 

230 d.* 

38 

sulfate 


(C23H2604N2)2’H2S04- 

7 H 2 O 

long need. 


39 

Caffeine 

in 

C 8 H 10 O 2 N 4 H 2 O 

need./al.; anh. 100 ° 

235*; subl. 
178 

40 

citrate (true) 


C 8 H 10 O 2 N 4 C 8 HBO 7 

mon. 


41 

hydrochloride 


C8Hio02N4'HCh2H20 

mon. 

d. 80-100 

42 

mercurichloride 


C8Hio02N4HoCl2 

coiorl. need. 

246 

43 

sulfate 


C 8 H 10 O 2 N 4 • H 2 S 04 

wh. need. 


44 

triiodIde 


C8Hio02N4l2’Hl* 

VAHiO 

long grn. met. pr. 

171 

45 

Canadine 

1 

C 20 H 21 O 4 N 

silky need./al. 

133-4 

46 

Carpalne 

d 

CI 4 H 2502 N 

pr./al. 

121 

47 

Carplline 

d 

CieHisOsNa 

wh. cryst. 

187 

48 

Cepliaellne 

1 

C2aH3804N2 

fine need./et. 

107-8; 

120-30* 


^ 'Meltitio point of the anhydrous compound. 

t See also listing in the table Physical Constants of Organic Compounds. 
Amino-butyl-guanidine 8 6 -Amino-purine 7 

2-Amino-6-hydroxy-purine 115 Anhaiine 121 
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No. 

Reaction 

with 

HSOa 


Solubility Expressed in Parts 
of Solvent Roquir^ to Dissolve 1 Part Alkaloid 

Water 


Ether 

Chloroforn] 

Benzene 

Others 

9 


s. 

V. bI. 8. 





10 


132 c.; 30 h. 

5000 abs. 

i. 



8. NaOH 

11 


s. 

8. 

8. 


8. 

12 


s. 

8. 

8. 

8. 



13 

color). 

si. s. 

8. 

8l. 8. 

V. 8. 

sl. 8. 

8. alk. 

14 


39.5 

38.2 

1864 

si. 8. 



15 

fluorescent 

s. h. 

8. 

8l. 8. 

V. 8. 

V. 8. 

8. KOH 


dil. 







16 


s. 

8. 

8. 

8. 



17 


1 

8 c.; 2 h. 

sl. 8. 

sl. 8. 



18 


s. 

8. 





19 

color). 

6000 

48 

106 

8. 

S. 

8. dil. a. 

20 


si. 8. 

8. 

8. 

8. 

8. 

s. dil. a. 

21 


V. 8. 

V. 8. 

i. 




22 

Golorl. 

300 

1.46 

16.6 

1.56 

8. 

8. dil. a. 

23 

color!. 

0.38 

3.7 

2140 

620 



24 

br.-»r. h. 

i. 

sl. 8. 

sl. 8. 

s. 


s. a., act. 

25 


j. 

Sl. 8. 




8. dil. a. 

26 


8. 

8. 




27 


s. h. 

8. 





28 

grn.-*yel. 

22 

100 

V. sl. 8. 

sl. s. 

sl. 8. 

unstable 

29 


100; s. h. 

sl. 8. 





30 









31 


400; s. h. 

s. h. 

1. 

i. 



32 

1 

si. s. 






33 


8. 

8. 

sl. S. 



. 

34 


1.7 

15 

1. 

t. 



35 

dk. yel. h.; 

320c.; 150 h. 

1.1 

133 

7.5 

88 

i. alk. 


HNOa-^r. 







36 


s. 

s. 





37 


s. 

8. 





38 


75 c.; 10 h. 

84 


254 



39 

“f-K 2 Cr 207 

45.6 

53.2 

375 c.; 

8 c.; 

88 c.; 

8. EtOAc 


‘-♦grn. 



339 h. 

6.4 h. 

18.9 h. 

si. 8. pet. 

40 


s. d. 

s. d. 





41 


s. d. 

8. d. 





42 


260 






43 


8. d. 

8. d. 





44 


i. 

8. 


sl. s. 



45 


i. 

8. 

V. 8. 

V. 8. 

V. 8. 


46 


s). s. 

9 

33 

8. 

5.5 

8. dll. a. 

47 


s. h. 


sl. 8. 

8. 

8. 


48 



s. 

sl. 8. 

8. 

8. 

8. alk.; 








8. dil. a. 


Aphrodine 244 Banisterine 118 

Apocupreine 15 Baptitoxine 92 

Aticine 20 Barytine 138 

Atrosctne 129 Benzoyl-pseudotropine 235 
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No. 

Name 

[a] 

Formula 

Appearance 

Melting 

Point 

®C. 

49 

Cevadine 

d 

C32H4909N-2C2H50H 

rhomb.; becomes 
anh. 130-40 

205* 

50 

Chelerythrine 

in 

CjtHiaOsNCzHsOH 

pr. leaf./ai. 

207 

51 

Chelldonine 

d 

CaoHisOsNHaO 

mon. tab./dil. HCl 

135-6* 

52 

Cinclioiuiiiilne 

d 

C 19 H 24 ON 2 

orthorhomb.need./al. 

185 

53 

Cinchonidlne 

1 

Ci9H220N2 

trim, pr./al. 

210.5 

54 

hydrochloride 

1 

Ci9H220N2HCI-2H20 

pyramids or pr. 

242* 

56 

sulfate 

1 

(Ci9H220N2)2H2S04- 

3 H 2 O 

mon. pr. 

240 d.* 

56 

Clnchofiiite 

d 

C 19 H 22 ON 2 

rhomb, pr./al. 

264 

57 

bisulfate 

... 

Ct9H220N2 * H 2 SO 4 • 

4 H 2 O 

octahedri. 


68 

hydrochloride 

d 

Ci9H220N2HCI-2H20 

mon. 

217--8 d.* 

59 

sulfate 

d 

(Ci9H220N2)2-H2S04* 

2 H 2 O 

rhomb. 

198.5* 

60 

Cindiotliie 

d 

C 19 H 24 ON 2 

pr. or scales 

268-9 

61 

Clnnamylcocalne 

t 

C,9H2304N 

need./bz. 

121 

62 

Cocaine 

1 

C 17 H 2 I O 4 N 

mon.pr./al.;need. 

/aq. 

98 

63 

chromate 


Ci7H2i04NH2Cr04* 

H 2 O 

org. yei. leaf. 

127 

64 

hydrochloride 

/ 

Ci 7 H 2 i 04 N-HCI 

short pr./al. 

195 

65 

Coclanrlne 

/ 

Ct7H|903N 

bitter need. 

221 

66 

Codamine 


C 20 H 25 O 4 N 

pr./al. 

121 

67 

Codeine 

1 

C 1 BH 21 03 N • H 20 

rhomb, pr./aq. 

155* 

68 

hydrochloride 

1 

C 18 H 21 O 3 N HC 1 - 2 H 20 

need., pr./aq. 

280 d. 

69 

phosphate 

1 

C„H2i03NH3P04-2H20 

need, or pr. 

235 d. 

70 

sulfate 


(Ci.H2i03N)2*H2S04- 

SHzO 

rhomb, pr. 

278 d. 

71 

Colchicine 

1 

C22H2506N 

yei. varnish; yei. 
need./EtOAo 

143-7*; 

155-7 

72 

chloroform 


CzaHzsOeNCHCls 

need. /chi. 

d. 60-70 

73 

Columhahilne 


CzoHziOsN 

free base unknown 


74 

chloride 


C2oH2o04NCl-2ViH20 

yei. need. 

194 

76 

chloride 


C2oH2o04NCl*4H20 

br. pr. 

184 

76 

Coneselne 

d 

Cz4H4oNz 

leaf, or need. /act. 

123-5 

77 

Conhydrine 

d 

CsHnON 

wh, cry 8 t./et. 

121 ; B.P. 

226 

78 

Coniine 

d 

C3H7*CsHioN 

colorl. liq. 

-2; B.P. 
166-7 

79 

hydrochloride 

d 

CsHirNHCl 

rhombs/aq. 

220 

80 

picrate 

. . . 

C8Hi7N.C*H307N, 

yet. need./h. aq. 

75 

81 

Ceryhulbtne 

1 

CZ 1 H 25 O 4 N 

light-sensitive crysts. 

238 

82 

Corycavine 

in 

C 21 Hzi O 5 N 

rhomb, tab./al. 

218-9 


* Melting paint of the anhydrous compound. 

Chfnicine t93 

Chinidine 195 

Chinotine 195 

Choline sinapate 21 5 


a-Chondodendrine 24 
Cicutine 78 
Cinchovatine 53 
CInnamoylcocaine 61 
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Reaction 

with 

H8SO4 Water 


grn.— >yel. i. 

crimson i. 

with 

guaiacum 

V. si. 8. 

no fluores- 5000 


Solubility Expressed in Parts 
of Solvent Required to Dissolve 1 Part Alkaloid 


Alcohol Ether 





8. dit. a. si. s. act. 
8. am. ai. 


s. h. 8. dit. a. 

8. dil. a. 


8. act. 

8. alk.; 

8. dil. a. 
s. dil. a. 

68 NH4OH 


il. 8. 8. Sl. 8 . CSz 


t. I 8. dil. a. i i. alk. 


CinnamoylecQonine methyl ester 61 
Coffaarin 234 
Conchinine 195 
Conicine 78 


Conquinine 195 
Oonydrine 77 
Cordianine 10 
Oornutine 107 
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No. 

Name 

Fal 

Formula 

Appearance 

Melting 

Point 

^C. 

83 

Corydaline 

d 

C22H2704N 

coiorl. pr./al. 

135 

84 

Corytuberine 

d 

C 19 H 21 O 4 N 

silky need./et. 

240 

85 

Cetarnine 


Ci2H,504N 

need./bz. 

132-3 d. 

86 

hydrochloride 


0i2Hi4O3NCI*2H2O 

pa. yel. silky need. 

197 d. 

87 

phthalate 


(Ci2H,403N)2- 

C«H4(C02)2 

yel. cryst. or powd. 

103 

88 

Cryptopine 

in 

C 21 H 23 O 5 N 

pr./al. or bz. 

220-1 

89 

Cupreine 

1 

Ci9H2202rM2-2H20 

pr./et. 

198* 

90 

Cuteohygrlno 

in 

C 13 H 240 N 2 

oil 

B.P. 21550 

91 

hydrate 


C,3H240N2*31/2H20 

need. 

40-1; 

120-30** 

92 

Cytlelna 

1 

CnHuONa 

large rhomb, cryst. 

152-3 

93 

Delphinine 

d 

C 33 H 45 O 9 N 

plates/al. 

198-200 

94 

hydrochloride 


C 33 H 45 O 9 NHCI 

need./MeOH + et. 

208-10 

95 

Dlaeetylmorphlne 


C 21 H 23 O 5 IM 

bitter cry 8 t./MeOH 

172 

96 

hydrochloride 

1 

C 21 H 23 O 5 NHCIH 2 O 

cryst. powd. 

230 d. 

97 

Dllaudid 


C 17 H 19 O 3 NHCI 

cryst. powd. 


98 

DIonIn 


C 19 H 23 O 3 NHCIH 2 O 

wh. cryst. powd. 

123 d.; 

170 d.* 

99 

Ecgonino 

1 

C 9 H 15 O 3 NH 2 O 

mon. pr./al. 

198; 205* 

100 

hydrochloride 

1 

C 9 H 15 O 3 NHCI 

rhomb, or tricl. tab. 

246 

101 

Emetine 

1 

C 29 H 40 O 4 N 2 

plates/al. or et. 

74 

102 

hydrochloride 

d 

C29H4o04N2-2HCI-7H20 

woolly need./h. aq.; 
thick pr./c. satd. 
soln. 

1 235-55; 

dry, d. 

103 

Ephedrinet 

1 

CioHisON 

unctuous, color!, 
cryst. 

40; B.P. 255 

104 

hydrochloride 

1 

CioHisONMCi 

need. 

216 d. 

105 

sulfate 

1 

(CioH,50N)2H2S04 

wh. odorless cryst. 

245 d. 

106 

Ergetinine 

d 

C 35 H 39 O 5 N 5 

long need./al. 

239 d. 

107 

Ergeteitine 

t 

C 35 H 41 O 6 N 5 

pr./bz. 

190-200 

108 

Evediamlne 

d 

C 19 H 17 ON 3 

yel. ieaf./al. 

278 

109 

hydrate 

in 

C 19 H 19 O 2 N 3 

rhomb, leaf. 

146-7 

110 

Oelsemlne 

d 

C 20 H 22 O 2 N 2 

wh. cryst. 

178 

111 

acetone 


C 20 H 22 O 2 N 2 *( 0143)200 

pr./act. 

—act. at 120 

112 

hydrochloride 

d 

02oH2202N2 • HCI 

pr./aq. al. or aq. 

300 

113 

Olaucine 

d 

O 21 H 25 O 4 N 

yel. rhomb, pr. 

119-20 

114 

Gneeeepine 

in 

O 22 14*307 N 

long need./MeOH 

232 d. 

115 

Quanlne 

in 

OsHsONs 

wh. cryst. powd. 

>360 d. 

116 

Qtivacine 


C 6 H 9 O 2 N.H 2 O 

short rods/dil. al. 

285 d. 


^ Melting point of the anhydrous compound. 

Becomes anhydrous at 120-30**. 

lee also listing in table Physical Properties of Organic Compounds, 
rynlne 244 Diamorphine 95 

skhygrine 90 Dihydromorphinone hydrochloride 97 


Daturine 22 
Dehydromorphine 166 


2,6'>Dihydroxy-purine 243 
Dimethoxy-stryohnine 35 


1,3-Dimethyl>xanthtne 233 
3,7-Oimethyi-xanthine 232 
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No. 


83 

84 

85 

86 

87 

88 
89 


90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 


t03 

104 

105 

106 

107 

108 

109 

110 


111 

112 

113 

114 

115 

116 


Reaction 

with 

H*S04 


violet 

grn.-*yel. 

dil.~+no 

fluores- 

cence 


-f-malic a. 
-►oro.~»bl. 


with et.-* 
org.-*bl. 
ditto 


colorl.— »yel. 
br.-^yel. 
grn. 


colorI.-+bI, 
in time 



Others 
i. alk. 

8. NH4OH 


8. h, pyr. 

8. alk.; 
i. NH4OH 


i. pet. 


8. dil. a.; 
8. alk. 


8. EtOAo 


8. Oil8 


26 act. 

8. NaOH 
I. dil. a. 

8. dil. a. 


sl. 8. pet. 

I. alk. 

8. KOH 


t With separation of droplets of water. 

bserine 174 Fumarine 183 Qyneain 234 

Ethyl-morphine- HCI 98 Qelseminine 110 

Eudermol 163 Qlyoxyl-diureide 10 

Foraoonitino 1B6 Quaranine 39 
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PHYSICAL CONSTAPnrS 


No. 

Name 

[«1 

Formula 

Appearance 

Melting 

Point 

“C. 

117 

Harmaline 

in 

CijHuONa 

pr./al. -f bz. 

250 d. 

118 

Harmlne 

in 

CijHiiONa 

rhomb, pr./al. 

257-9 d. 

119 

HomoeOivpIite 


CicHzi O 3 N 

deliq. pr./et. 

99-100 

120 

hydrobromide 


CisHafOjNHBr 

rhomb. 

217-8 d. 

121 

Hordenliie 

in 

CioHisON 

orthorhomb, pr. 

117.8;subi. 

140-60 

122 

sulfate 


(CioHfsON}2H2S04* 

2 H 2 O 

colorl. cryst. 

208-10* 

123 

Hjrdrastine 

t 

C 21 H 21 O 6 N 

colorl. rhomb, pr./al. 

132 

124 

hydrochloride 

d 

C 21 H 21 O 6 NHCI 

hyg. powd. 

116 

125 

Hy^MUnlne 

in 

C 11 H 13 O 3 N 

need./lig. 

116-7 

126 

hydrochloride 

in 

CtiHi 202 NCI 

yel. need. 

212 d. 

127 

Hydroeotarnliie 

in 

Ci2H|503N* V^H 20 

mon. pr./al. 

55-6 

128 

Hydroqiiliiiiie 

1 

C 20 N 2 • 2 H 2 O 

need. /chi. or et. 

172* 

129 

Hyoeeliie 

t 

C 17 H 21 O 4 N 

syrup or cryst. /et. 

59 

130 

hydrobromide 

1 

Ci7H2i04NHBr-3H20 

rhomb, tab. or 
need./aq. 

194-7* 

13» 

Hyoscyamlne 

1 

C 17 H 23 O 3 N 

silky noed./aq. al. 

106-8 

132 

hydrobromide 

1 

Ci7H2303N-HBr 

deliq. pr. 

152 

133 

hydrochloride 

... 

C 17 H 23 O 3 NHCI 

wh. cryst. 

149-51 

134 

sulfate 

1 

(Ci7H230,N)2.H2S04- 

2 H 20 

need./al. 

206* 

135 

Nypairtiorine 

d 

Ci4Hi80zN2'2H20 

large mon. cryst. /aq. 

255* 

136 

Hypoxanthine 

in 

C 5 H 40 N 4 

minute need. 

d. 150 

137 

Japacanltlne 

d 

C34H470itN 

need./al., et. or chi. 

202-9 

138 

Jervine 

1 

C26Hs703N-2H20 

long grouped pr. 

238-42 

139 

Laudanlne 

in 

C 20 H 2 SO 4 N 

pr./aq. ai. 

166-7 

140 

Laudanoelne 

d 

C 21 H 2704 N 

need./bz. 

i 

90 

141 

LoMlne 

t 

C 2 ZH 2702 N 

broad coiori. need. 

130-1 

142 

hydrochloride 

1 

CzzH270zN*HCI 

wh. granular powd. 

180 

143 

LuiMnlne 

d 

C 18 H 240 N 2 

need. /pet.; very 
alkaline 

40 

144 

hydrochloride. 

d 

Ci5H240N2HCI*2H20 


127-8; 

250-2* 

145 

Lupmine 

1 

CioHt 90 N 

rhomb, cryst. /pet. 

69-71 

146 

hydroohloride 

1 

CioHisON- HCI 

rhomb, pr./aq. al. 

212-3 

147 

Lycarine 

1 

Ci6Hi704N 

colorl. pr./al. 

280 d. 

148 


in 

C |1 H|70jN 

colorl. alk. oil or cryst. 

B.P. 180«; 
35-6 

149 

MarpMne 

1 

CnHisOsNHzO 

trim, pr./al. 

254 d.* 

150 

acetate 

1 

CirHisOsN-CHsCOzH- 

SHzO 

cryst. powd./al. 

1 

200 d. 


* Melting point of the anhydrous compound. 

Herapatnite 207 Hydro-berberine 45 Hydroxy-eonilne 77 df-Hyoscyamine 22 

Heroin 05 Hydro-cinohonine 60 6-Hydroxy*>purine 186 I odoquinme sulfate 207 

Hydra-ergotooin 244 Hydroxy-oinchonine 89 Hyoroxy-stachydrins 238 Laburnine 92 












A1JL4IX>III9 


7S1 



Lupinidina 220 Methoxy-cinchonina 199 Mathyl-hydrocupralna 128 0>Methyt-morpbina 67 

Lvcina 34 Mathyl-banzoyl* Methyl-6-mathoxy-7,8- AT-Methyl-prolina- 

Mftoleyine 183 ecgonine 62 methylenadioxy-tatra- methylbetaina 222 

Maacalina 148 Mathyl-granatonina 190 hydra-iaoquinoline 12 Methyi-theobromina 39 
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PHYSICAX. CONSTANTS 



151 hydroohloride 

152 sulfate 

153 Muscarine 

154 Nandinina 

155 tiarcalna 

156 bisulfate 

157 hydroohloride 

158 Narcetina 

159 hydrochloride 

160 NIcatina 

161 hydrochloride 


salicylate 

tartrate 

Oxyacanthlna 


Papavaraldina 


hydrochloride 

Paracanilna 

Fallatiarina 


hydrochloride 

Physastigmlna 

Fllacarpidina 


Pllocarpina 

hydrochloride 


periodide 

Porphyroxlna 

Frataplna 

Poaudoaphadrina 

hydrochloride 


C|7Hi90NHC1-3H20 

(C,7H,903N)»*H*S04* 

5H20 

CaHtsOjN 

Ci»Hi904N 

C2}H270tN-3H20 

C23H270gNH2S04- 

lOHzO 

C23H2708NHCi‘3H20 

C22H2307N 

C22H2307NHCIH20 

C10HI4N2 

CioHi4N2-2HCI 

CioH,4N2.2C4H30,N3 

C 10 H 14 N 2 O 7 H 6 O, 

CioHi4N2‘2C4H60fi-2H20 

CjaHjaOeNz 

C3aH3a06N2*2HN03* 

4H2O 

C20H19O5N 

C 20 H 21 O 4 N 

C2oH2i04N*HC1 

CaHisN 

CaHisON 

CisH„0,N 

Ci 3 H, 90 ,NHCI 

C1SH21O2N, 

CioHmOzNz 

C10H14O2NZHNO3 

C11H16O2N2 

CiiHiaOaNzHCi 

CtiHtaOzNz-HNOa 

CitHisOjN 

(C, 7 Hi 90 ,N) 2 .HI I» 

C 19 H 23 O 4 N 

CzoHiaOsN 

CaaHsiOnN 

CaaHsi O 12 N 
CioHisON 
CioHisONHCI 
C34H360aN2 *31420 


Appearance 

Melting 

Point 

®C. 



silky need./8Q' 

200 d. 

silky or cubic cryst./ 

250 d.* 

aq. 


deliq. cryst. 


leaf. 

145-6 

need, or pr./aq. 

145* 

cryst. powd. 

d.-*yel. 

cryst. /HCI 

192* 

long need./h. al. 

176 

lustrous cryst. 

197-8 

colorl. oil 

B.P. 246’>® 

deliq. cryst. 


yel.need.or pr./al. 

218 

wh. plates 

117-8 

reddish-wh. cryst. 

88-90 

need./al. or et. 

216-7 

need. 

195-200 

cryst. /bz. or pet. 

1 210 

rhomb, pr. or need./ 

147-8 

al.-et. 


mon. pl./aq. 

220-1 d. 

yel. Ilq. 

B.P. 168-70 

colorl. oil 

B.P. 10621; 

195760 

plates/al. 

110-2 

wh. cryst. 


hyg. cryst. (2 forms) 

86-7; 105-6 

viscid oil 


pr./aq. 

137 

colorl. oil or need. 

34 

pr. or need. 

204-5 

pr./al. or aq. 

176-8 

mon. need./al. 

129-30 

steel bl. need. 

145 

pr./lig. 

134-5 

mon. cryst. /al. 

207-8 

rectangular tab. 

245-50 d. 

rhombs/chl. + et. 

212-4 

rhomb, tab./et. 

118-9 

need. 

176 

crusts or need. 

d. 327 


* Melting point of the anhydrous compound. 

Napelline 3 

Naroissine 147 

Narooaine 158 

dl-Nareotine 114 

Napatina 165 


Neriine 76 
Nor-arecaidtne 116 
Opianin 158 
Opin 182 

Oxy-di morphine 188 
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Reaction 

with 


Solubility Expressed in Parts 


No. 


of Solvent Hequir^ to Dissolve 1 Part Alkaloid 


H2S04 

Water 

Alcohol 

Ether Chloroform Benzene 

Others 

151 


17.2c.;0.5h. 

42 


19oly. 

152 


15.3 

452 

i. i. 


153 


V. s. 

V. 8. 

8 i. 8 . 8 l. 8 . 

d.a.; 8 tablea)k. 

154 


si. 8 . 

8. 

8 . 8 . 8 . 

8 . dil. a. 

155 

br.- 4 r. h. 

769 c.; 220 h. 

945 c.; 

1 . V. sl. 8 . i.; 8 . alk. 

8 . NH 4 OH; 




s. h. 


8 . dil. a. 

156 


s. -^basicsalt 

s. h. 

8. 


157 


s. h. 

8 . h. 


8 . MeOH 

158 

yel. grn.- 

3300 

100 

166 22 

8 . h. alk. 


r. h. 





159 


dis 8 . 

8 . 



160 





8. pet. 

161 



8. 



162 





low solubility 

163 






164 






165 

color!. 




8 . dil. a. 

166 


si. 8 . 




167 



Sl. 8. 

8 l. 8 . 8 . 8 . 

8 . a.; sl. 8 . pet. 

168 

colorl.-+ 


45 c.;4h. 

250 8 . h. 8 . h. 

13pyr. 


rose r. h. 





169 


37 




170 


V. 8 l. 8 . 




171 

flrn, with 

20 





KzCrzOr 





172 

ye\.-*r. with 

V. si. a. 



sl. 8 . pet. 


HNOj 





173 


8 . 




174 

colorl.— >yel. 

8 l. 8 . 




175 


8. 

8 . 



176 


2 

82 



177 

colorl. 

V. s. 

V. 8. 

V. 8. V. bI. 8 . 

i. pet.; 8 . alk. 

178 


0.3 

3 

545 


179 


4 

60 

i. 


180 

dk. r.~+ 

si. 8 . 

12 

2.6 

i. pet. 


br. bik. 





181 




V. 8 . 


182 

red 

Si. S. 

8. 

8 . 8 . 

s. dil. a. 

183 

yel.>> 

violet— ♦grn. 

i.; sl.s. act. 

900 

1000 15 V. sl. 8. 

sl. 8 . NH 4 OH 

184 

grn.-*bl.-+ 

i. 

8 . h. 

si. 8. i. 

i. pet. 


violet 





185 


V. 8 l. 8 . 

8. 

sl. 8 . 

1 salts 

186 


si. 8 . 

S. 

8. 


187 


8. 

8. 



188 

+ 8 Ucrose— 

i. 


s. alk. 

8 . h. NH 4 OH: 


dk. grn.- 
br. 




8 . pyr. 

Oj^-neurlne HCI 34 
6 -Oxy-purine 136 



Pilosine 47 

Pitayine 195 


Paramorphine 228 



Prolme-betaine 222 


Peaanme 239 

1 -Phe n yl- 2 -meth ylam i no- 


2 -Propyl-piperidino 78 
Pseudocinchonine 60 


propanol 103 
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PHYSICAL CONSTANTS 


No. 

Name 


Formula 

Appearance 

Melting 

Point 

*C. 

169 

hydrochloride 

1 

Cj4H3606N2-2HCI-2H20 

cryst. powd. 


190 

PtMidopelletierine 

in 

C 9 M 15 ON 

anh. prism, tab. 

48; B.P. 246 

191 

Pseudotropine 

in 

CsHisON 

tab. or pr./et. 

108 

192 

Pukatefne 

1 

CuHnOjN 

cryst. /et. 

200 

193 

Qulnfelno 

d 

C 20 H 24 O 2 N 2 

yel. oil; hardens on 
standing 

(60) 

194 

oxalate 

d 

(C2oH2402N2)2 • H 2 C 2 O 4 • 
9 H 2 O 

pr./chl. or need./al. 

149 

195 

Quinidine 

d 

C 20 H 24 O 2 N 2 

pr.+al./al.; tab.+ 
et./et. 

17^5* 

196 

biaulfate 

... 

C2oH2402N2-H2S04- 

4 H 2 O 

hair-like nee.d. or pr. 


197 

hydrochloride 

d 

C 20 H 24 O 2 N 2 HCIH 2 O 

asbestos-like pr. 

258-9 d.* 

198 

sulfate 

d 

(C2oH2402N2)2-H2S04- 

2 H 2 O 

pr. or need./h. aq. 


199 

Qaliilfie 

1 

C 20 H 24 O 2 N 2 

wh. need, or powd. 

175 

200 

arsenate 


3(C2o H 24 O 2 N 2 ) • 2Ha A 8 O 4 • 
5 H 2 O 

wh, effl. cryst. 


201 

bisuifate 

1 

C 20 H 24 O 2 N 2 • H 2 SO 4 • 

7 H 2 O 

pr./aq. or ai. 

160 d.* 

202 

formate 

1 

C 20 H 24 O 2 N 2 HCO 2 H 

cryst. powd.; need. 

109 d. 

203 

hydrate 

1 

C2oM2402N2-3H20 

efOorescent; anh. at 
100 * 

57 

204 

hydrobromide 

... 

C2oH2402N2*HBrH20 

hyg., silky need. 

152-200 

205 

hydrochloride 

1 

C2oH2402N2HCI-2H20 

effl., silky need. 

158-60* 

206 

hydrochloride^ di- 

1 

C2oH2402N2-2HCi 

wh. powd. or need. 

180-5 

207 

lodosulfate 

. . . 

4C2oH2402N2*3H2S04 • 
2Hll4’6H20 

pi. /at.; r. or grn. by 
reflected or trans- 
mitted light 

-H 2 O, 100 

208 

salicylate 


C 20 H 24 O 2 N 2 • CrHeOj • 

H 2 O 

need./aq. 

195 

209 

sulfate 

1 

(C2oH2402N2)2H2S04- 

7 H 2 O 

efflorescent need. 

235* 

210 

sulfate 

1 

(C 20 H 24 O 2 N 2)2 • H 2 SO 4 * 
2 H 2 O 

by drying in air 

205 

211 

valerate 

... 

C 20 H 24 O 2 N 2 • Cl H 10 O 2 • 
H 20 

cryst. powd. 

95 

212 

Rhoeadlne 

. . . 

€ 21 H 2104 N 

small pr. or need. 

245-7 d. 

213 

Rlditliie 

... 

CsHiOiNi 

pr. or tab./al. or aq. 

201, subl. 

214 

RutMcarpfne 

... 

CwHiaONj 

yel. pi.; need./EtOAc 

260-2 

215 

Sliisipine 


CwHaiOsN 

free base unknown 


216 

bisulfate 


Ci6H240sNHS04-3H20 

ieaf./ai. 

127* 

217 

thiocyanate 

. . . 

CicH240sNSCNH20 

pale yel. need./aq. 

178 

218 

Manidine 

1 

C 2 SH 41 ON 

need./et. or al. 

219 

219 

ielanlne 

1 

C 44 H 71 OtiN 

slender need./al. 

244-54 d. 


* Melting point of the anhydrous compound. 

Peeudo-punicine 190 Quebrachlne 244 

Puniolne 171 a-QuInidIne 53 

^yrldyl-Af-methyl-pyrrolldine 160 ^Quinine 196 

«i»(3.rVr)dyl)-piperid{n6 11 
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Reaction 

with 



Solubility Expressed in 

Parts 


No. 

Water 

of Solvent Require to Dissolve 1 Part Alkaloid 
Alcohol Ether |Chloroform| Benaene 

Others 

189 


70 






190 

-hCrOs- 

8. 





8l. 8. pet. 


Orn. 







191 


V. s. 

V. 8. 

8l. 8. 

8. 


very alkaline 

192 

org. — ►r. and 

i. 

8. 

161 

8. 

8. pyr. 

8. aik 


violet h. 







193 

no floor- 

V. si. 8. 

8. 


8. 




escance 







194 


8. h. 

8. 


8. 



195 

dil.-^bl. 

2000 c.; 

26 

22 

2.3 


sl. 8. lig. 


fluores- 

800 h. 







cence 







196 


8; fluores- 








cence 






197 


60 c. ; V. 8. h. 

8. 

8l. 8. 




198 


100 c.; 15 h. 

8 

V. si. 8. 




199 

colorl.-*lt. 

1750 

0.6 

22.6 

1.9 

166 c.; 

• CSi; 


si 

.o 

r 

t 





30 h. 

8. NH4OH 

200 


650c.;120h. 

200 c.; 




8. dll. a. 




50 h. 





201 


fluorescence; 

19 

1770 

920 


18 gly. 



9 






202 


19 

8. 

V. si. 8. 

8. 



203 


1560 c.; 800 

0.6 

1.4 

1.6 

70 

212 gly. 



h. 






204 

dil,-+fluor- 

40 c.; 3 h. 

1 

23 



9 gly. 


escence 







205 

ditto 

16 c.; 0.5 h. 

0.6 

340 



9 gly. 

206 


0.6 

5 

V. 8l. 8. 




207 


1000 h. 

800 c.; 




60 h. ac. a. 




50 h. 





208 


1500 

14 

114 

38 


18 gly. 

209 

dil.-^fluor- 

725c.;30h. 

60 

8f. 8. 

1000 


24 gly. 


escence 







210 


810 c.; 30 h. 

96 

8l. 8. 

8l. 8. 



211 


70 c.; 40 h. 

2 

10 




212 

purple r. 

1200 

700 

800 

V. sl. 8. 

i. 

8. a., d. 

213 


s. h.; {. pet. 

si. 8. c.; 

8l.8. 

8. 

sl.s. 

forms no salts 


8. h. 



214 

bright yel. 


8l. 8. 



8. 


215 








216 


8. 

8. h. 





217 


si. 8. 

8i. 8. 





218 


V. si. 8. h. 

8. h. 

Sl. 8. 




219 

yel. -►roaa 

i. 

8. h. 

i. 





-►r. 







Quinoform 202 



Saroine 136 



Quinotoxine 193 



Scopolamine 129 



Rhaadin 212 



Secaline 106 



Ricidine 213 



Sophorine 92 
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No. 

Name 

w 

Formula 

Appearance 

Melting 

Point 

°C. 

220 

ipartelno 

1 

CisHzeNa 

coiorl. oil 

B.P. 325754 
in Hz 

221 

bieulfate 

. . , 

CisHzsNz* H2S04*6H20 

transparent cryst. 

150-2* 

222 

Stechydrine 

. . . 

C7Ht302N • HzO 

deliq. cryst. 

235 d* 

223 

oxalate 


CrHnOaNHiCzO. 

need. 

105-7 

224 

Strychnine 

1 

C2I H22O2N2 

colorl. rhombs/al. 

286-8; B.P. 
2705 

225 

hydrochloride 


CziHzzOzNz-HCl^HzO 

efflorescent pr. 


226 

nitrate 

1 

C21 H22O2N2HNO3 

shining need. 


227 

sulfate 


(Ozi • H2SO4 * 

8H2O 

effl., mon. pr. 

200 d.* 

228 

Thebaine 

1 

CisHj.OjN 

leaf, or pr./al. 

193 

229 

hydrochloride 

1 

CisHziOjNHClHzO 

large rhombs or yel. 
powd. 


230 

fso-Thebalne 

d 

CigHztOaN 

rhomb./al. or et. 

203-4 

231 

sulfate 

. . . 

(C19H21 03N)2 • H2SO4 


120-1 d. 

232 

Theobromine 

in 

C7H,02N4 

minute rhomb, cryst.; 
mon./h. aq. 

330t;8ubl. 

290 

233 

Theophylline 

in 

C7H802N4-H20 

mon. tab. or need./h. 

269-72 

234 

Trigonelline 

... 

CtHtOzN-HzO 

aq. 

hyg. pr./al. 

218 d.* 

235 

Tropocoaiine 

in 


need, or plates 

49 

236 

hydrochloride 


CisHigOzN^HCI 

need.; pl./aq. al. 

283 d. 

237 

Tropine 

in 

CsHisON 

hyg. tab./abs. et. 

63 

238 

Turicine 

d 

CrHnOsIM-HzO 

sweet, effl. pr. or 
need./aq. al. 

260 d.* 

239 

VMicIne 

1 

CiiHizONa 

need./al. 

211-2 

240 

Verotridlne 

in 

CaeHsi OtiN 

amor.; yel. 

180 

241 

VIolne 

1 

CioHi607N4-2H20 

need. 

239^2 

242 

Vomicine 

d 

C22H24O4N2 

need./aq. al. 

278-80 

243 

Xanthine 

in 

C5H402N4H20 

small pi.; anh. at 

125° 

>160 d. 

244 

Yohimbine 

d 

C21 H2603N2 

need./aq. al. 

247-8 

245 

hydrochloride 

d 

CziHzsOsNz-HCi 

plates 

302 

246 

nitrate 



colorl. pr. 

276 

247 

thiocyanate 



rectangular pr./h.aq. 

233-4 

248 

Zygadenlne 

1 

C39H63O10N 

need./bz. 

200-1 


* Melting point of the anhydrous compound, 
t Sealed tube. 

Styptic! n 86 
Styptol 87 
Telepathine 118 
Tetraanhydro-berberine 46 


Tetrahydro-nicotinic acid 116 
Thelne 39 
Theocine 233 
Trigenolline 234 


Trimethyl-glycocoll 33 
1,3, 7-Tn methyl-xanthine 39 
Tropine mandelate 119 
Ulexine 92 
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PHYSICAL CONSTANTS 

Compiled by F. £. SHEIBLEY, Ph«D* 

Names of the compounds in the table below are arranged alphabetically. 

Appearance. In addition to the crystalline form and color, the solvent used in 
purification is often given; thus, *‘rhomb./al.” indicates that rhombic crystals 
were obtained when the compound was crystallized from alcohol. 

Optical Properties. These are indicated by the symbols d, I, or in. following the 
name. Most of the optically active glucosides are levo-rotatory. 

Solubilities. Most glucosides are soluble in cold or hot water. The solubilities given 
for alcohol refer to the ordinary alcohol of approximately 95% concentration. 
Solubilities expressed by numbers are given in parts by weight of solvent recpiired 
to dissolve one part of the glucoside. Because of discrepancies existing between 
many of these figures as found in the literature no claim to accuracy can be made, 


Abbreviations used in the table 


a.« acid 
aba., absolute 
ac., a., acetic acid 
act., acetone 
ai., alcohol 

alk., alkali (i. e. aqueous NaOH or KOH) 

amor., amorphous 

anh., anhydrous 

aq., aqueous; water 

br., brown 

bz., benzene, CftH« 

c., cold 

Chi., chloroform, CHCI 3 


coiorl., colorless 
cone., concentrated 
cryst., crystals or crystalline 
crystn., crystallization 
d., decomposes or decomposition 
dextro-rotatory 
dil., dilute 
et., ether (C 2 H 5)20 
EtOAc, ethyl acetate 
h., hot 

hyd., hydrate 
hyO'i hygroscopic 


No. 

Name 

Formula 

Appearance 

Melting 

Point 

®C. 

1 

Absinthin 

C30H40O8 

glossy need, or yel. amor, 
powd. 

68 


Aesculin (f) 

Cl 5 Hi 6O9 *21420 

pr./aq. or dil. al. 

205 d. 


Amygdaiin (f) 

CzoHzrOiiN-SHzO 

orthorhomb, pr./aq.; 
glossy scales ( 4 - 2 H 20 )/ 
80% al. 

214-^* 


Antiarin 

C27 H420io *41420 

piates/aq. 

220-5 


Apiln (f) 

CisHzsOu-HzO 

glossy need, or yel. cryst. 
powd. 

228 


Arbutin (/} 

C, 2 Ht 607 H20 

long silky need./aq. 

195-200* 


Baptisin (/} 

Czs H30O1 4 * SHzO 

thin wh. need./al. slowly 
becomes anh. 

Sint. 150; 
m. 249-51 


Bryonin {d) 

C34H50O9 

amor, bright yel. powd. 

softens 206 

9 

Carminic acid 

C22 H20O1 3 

purplish-br. mass or 
bright r. powd.; r. pr. 

d. 136 


• Melting point of the anhydrous compound. 

AbietinIS 

Aoooantherfn 51 

Arthanitin 22 


Asebotin 55 
Aurantiin 49 
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OF GLUCOSroES 


and the numerical values stated are perhaps best considered as upper limits. 
Hydrolytic Products. By hydrolysis glucosides are split into a sugar (generally 
glucose) or a mixture of sugars, and a principle characteristic of the glucoside. The 
hydrolysis is usually effected with hot dilute sulfuric acid or hydrochloric acid, 
and less often with emulsin or baryta water. 

References. The information given in the table has been collected mainly from the 
following sources: — 

J. J. L. van Rijn: Die Glykoside. Published by Borntraeger, Berlin (1900). 
Merckxs Index, 5th edition. Published by Merck and Co., Inc., Rahway, N. J. 
Beilstein: Handbuch der Organischen Ckemie, 3d edition. 


l, insoluble 
in, inactive 
KzCOs, aq. soln. of 
KOH, aQ> 8oin. of 

l, levo-rotatory 

leaf., leaflets or leaves 
m~, meta 

m. , melts 

m.p., M.P., melting point 
mon., monoclinic 
need., needles 
org., orange 

orthorhomb , orthorhombic 


pet., petroleum ether 
powd., powder 
pr., prisms 
pyr., pyridine 
r., red 

rhomb., rhombic 
8., soluble 
Sint., sinters 
si., slight or slightly 
V., very 
wh., white 
yel., yellow 
>, greater than 


No. 

Solubility Expressed in Parts 
of Solvent Required to Dissolve 1 Part Gluocwide 

Hydrolytic Products 





Others 



Sugar 

1 

si. 8 . 

8 . 

8 . 

8. 

8. bz.;8. 
NaOH 

resinous sub* 


glucose 


stance 


2 

576 c,; 

24 h. 

Sl. s. 

s. h. 

V. 8. dil. 

aesculetin 

270 d. 

glucose 


8 . h.t 




alk. 




3 

12 c.; 

V. s, h. 

720 c.; 

I. 



hydrocyanic acid 
benzaldehyde 

I ( 



9h/ 



glucose 

4 

8 . 

s. 

sl. 8 . 



antiarigenin 

180 

antiarosa 

5 

sl. 8 . a; 

8. h. 

i. 



apigenin 

subl. 

glucose + 


s. h. 






292-5 

apiose 

6 

8 c.; 1 h. 

13 

I. 

i. 

i. CSz 

hydroquinone 

170.3 

glucose 

7 

sl. s. c.; 

si. 8 . dil. 

V. sl. 8. 

V. sl. s. 

8. giacia. 

baptigenin 

296-8 

glucose + 


8 . h. 




ac. a. 



rhamnose 

0 

s. 

Se 

i. 

1 . 


bryogenin 

(resinous) 


glucose 







9 

s. 

8 , 

V. sl, 8 . 

I, 

8. alk.; 

carmine red 


sugar 




8. cone. 







H2S0« 





t Aqueous solutions fluoresce faint blue. 
Avenein 35 
Avornin 30 


e-BenzoyHf-gtucose 79 
O-Benzoyi-saricin 69 
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PHYSICAL CONSTANTS 


No. 

1 

Name 

Formula 

Appearauoe 

Melting 

Point 

“C. 

10 

Cerberin (I) 

CxtHmOs 

glossy cry8t./et. 

191-2 

11 

«-Chinovin (d) 

CBoH480t 

rosettes of small need./al. 


12 

/9-Chi novin (d) 

CjoH4808 

scales /dil. al. 

235 d. 

13 

Ciavicepsin (d) 

CiiHj40is- HiO 

wh. cryst. 

91; 198* 

14 

Coiocynthin 

Cs6H«4023 

microscopic pr. 


15 

Coniferin (I) 

Ci«H220,-2H20 

wh. pointed satiny need. 

185 

16 

Convallamarin (0 

C 23 H 44 O 12 , mixture 

wh., cryst. powd. 


17 

Convallarin (1) 

Ci 4 H 620 n« mixture 

rectangular pr. 


18 

Convolvulin (Z) 

C 54 H 96 O 27 

wh. amor. powd. 

155-8 

19 

Coriamyrtin (d) 

CisHigOs 

men. pr. 


20 

Crocin 

C 44 HC 4 O 2 S • H 2 O 

br. red cryst. 

186 d. 

21 

Curangin (d) 

C4aH77O20 

amor. 

172 

22 

Cyclamin (Z) 

C 27 HJ 8 O 1 J 

wh. amor, powd.; micro- 
scopic cryst. 

236 

23 

Daphnin (Z) 

Ci5Hi80s*2H20 

pr. or need./aq. 

215 d. 

24 

Oatiscin (Z) 

C 27 H 30 Of s • 4 H 2 O 

glossy need, or pl./aq. 

192 

25 

Digitalin 

Cl6H5iOf4 

wh. cryst. powd. 

229 

26 

Digitonin (Z) 

C55H9o029 

wh. cryst. powd. 

Sint. 225; 
d. 235 

27 

DIgitoxin** 

C 41 H 64 O 1 S 

wh. leaf. 

255-6* 

26 

Digitoxin hydrate 

C 41 H 640 f s'OHzO 

leaf./ai. 

145 

29 

Euxanthic acid 

CisHfgOio* H 2 O 

straw yel. need. 

155-8 d. 

30 

Franguiin (Z) 

C2tH20O,H2O 

org. need./aq. pyr. 

246-9 

31 

Fraxin 

CuHigOfo 

need./al. 

205 

32 

Fustin 

C 36 H260i4 

wh. glossy need./aq. 

217 d. 

33 

Qaultherin (Z) 

CuHfgOg'HxO 

need, or pr./ai. 

179-80 

34 

Qlucogallin (Z) 

CuHfgOfo 

wh.-yel. cryst. 

193 d. 

36 

Qlycovanillin (Z) 

Ci4H,gOg.2H20 

wh. need. /dil. al. 

192 

36 

Qlycyphyllin 

C 21 H 24 O 9 ’ SHgO 

long, thin, glossy pr./et. 

175-80 d. 

37 

Qratiolin 

C 43 H 70 O 15 

fine, glossy need. 

235-7 d. 

38 

a-Hederin (Z) 

C4f Hg40ll 

wh. need. 

256-7 

39 

Helloin X (0 

CiiHi607-i4HtO 

fine, radiating need./aq. 

175*; 

-aq. 100 

40 

Hellebore! n (Z) 

Cj7H560|g 

warts of fine need./al. 

270 


* Metting point of the anhydrous compound. 

** C^stalline digitalin. 

i Dom not occur naturally but is obtained by oxidizing salioin. 
Cuapfdatin 58 Oigitin 26 

Datieoostd 24 Esculin 2 

Digiunn, crystalline 27 Escuilnio acid 2 
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Solubility Expressed in Parts 

of Solvent Required to Dissolve 1 Part Glucosido Hydrolytic Products 




Chloro- 



M.P. 


Water 

Alcohol 

Ether form 

Others 

Principle 

®C. 

Sugar 

8l. 8. 

12 

8l. 8. 9 

si. 8. 

cerberetin 

85.5 

glucose 




ecu 




i. 

8. dil. 

V. 8l. 8. V. 8l. 8. 

8. alk. 

chinovic acid 

d. 295 

chinovose 


V. s.t 

i. 

i. EtOAc 

chinovic acid 

d. 295 

chinovose 

8. 

si. 8. 

i. i. 

i. bz. 

d-mannitoi 

166 

glucose 


8. h. 

i. 


colocynthein 


glucose 





(resinous) 



200 c.; 

8l. 8. 

1. 


coniferyl 

73-4 

glucose 

v. 8. h. 




alcohol t 



8. 

8. dil. 

8l. 8. 


convallamaretin 


sugar 

Sl. 8. 

8. 

i. 


convallaretin 


sugar 

8l. 8. 

8. 

i. 8i. 8. 

s. EtOAcj 

methylethyl- 


glucose. 





acetic and 


rhodeose 





other adds 



8l. 8. C. 

8. h. 



indefinite 


sugar 

si. 8. c.; 

sl.s.abs. 



crocetin 

285 

gentiobiose 

s. h. 







V. sl. 8. 

8. 

8l. 8. 

8. aq. act. 

curangaeginin 

132 

rhamnose 







-f a little 







glucose 

Sl. 8. 

57 


i. bz. 

cyclamirelAn 

198 

fructose. 







cy close 

sl. s. c.; 

V. 8. h. 


s. alk. 

daphnetin 

253-6 d. 

glucose 

8. h. 







8. 

8. 



datiscetin 

276 

rhamnose 

1000 

12 

8l. 8. sl. 8. 

s.MeOH 

digitaligenin 

210-2 

glucose, 







digitatose 

sl. 8. 


V. sl. S. V. sl. S. 

s.MeOH 

digitogenin 

softens 

glucose, 






250 

galactose 

V. sl. S. 


V. 8l. 8. 8. 


digitoxigenin 

230 

digitoxose 

8. h. 

8. h. 

V. sl. S. 

s. alk. 

euxanthone 

240 

glycuronic 







acid 

i. 

sl. 8. h. 

i. 8. alk. 

8. h. bz. 

frangula-emodin 

256-7 

rhamnose 

sl. s. c.; 

8. h. 

i. 

§ 

fraxetin 

227 

glucose 

8. h. 







V. 8. h. 


8l. 8. 

s. alk. 

fisetin 

>360 

rhamnose 

slowly 8. 


V. sl. s. 


methyl salicylate 

-8.3 

glucose 




act. 




8. 

8. 

si. 8. 

s. alk. 

gallic acid 

235 d. 

glucose 

8. 

8l. 8. 



vanillin 

80 

glucose 

s. h. 



i. bz. 

phloretin 

180 

isodulcite 

8. h. 




gratiogenin 

198 

glucose 

i. 



8. ac. a. 

hederagenin 

331 

arabinose, 







rhamnose 

60 c. ; 

8. 

sl. 8. 


salicylaldehyde 

-7 

glucose 

V. 8. h. 







V. 8. 

8l. 8. 



helleboretin 

>200 

glucose. 


arabinose, 
ac. a. 


tHeat evolved; forms penta-alcoholate, m.p. 70-80®, which separates. 
fBy the action of emulsin; heating with dilute acids gives resinous material. 
I^Soiutions fluoresce blue. 

Fran^uloride 30 Qlucosido-salicytaldehyde 39 

Fraxinin 31 Gratus strophanthin 51 

Qtucosido-methyl salicylate 33 Helixin 38 
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No. 

Name 

Formula 

Appearance 

Melting 

Point 

"C. 

41 

Helieborin 

CzaHseO* 

lustrous need. 

>250 

42 

Hesperidin 

C 28 H 34 O 1 S 

wh., micro, need./aq. 
MeOH 

261-2; ,1 
d. 254 

43 

Indican 

Ci4Hi70«N-3H20 

need./aq. 

57-8; 

176-8 ♦ 

44 

Iridin 

C 24 H 16 O 13 

wh. need.— »yel. in air 

208 

45 

Jaiapin (/} 

CJ 4 H 56 O 16 

colorl. amor, mass 

131-50 

46 

Linamarin (1) 

CioHi70«N 

need. 

142-3 

47 

Maolayin 

C 17 H 32 O 10 

deliquescent cryst. 

158-65 

48 

Murray in 

C 18 H 22 O 10 

microscopic need. 

170 

49 

Naringin (f) 

C27H320u-8H20 

need/aq. 

82 

50 

Ononin 

C 21 H 2601 I 

small pr., need, or plates 

210 

51 

Ouabain (f) 

C**H440|2-7H20 

transparent plates 

185* 

52 

Parillin (t) 

C2«H440io-2VSH20 

fine plates 

177 

53 

Periplocin (d) 

C 30 H 48 O 12 

long, thin need. 

205 

54 

Phlllyrin 

C27H340lf 

need, or plates 

162 

66 

Phloridzin (f) 

C 21 H 24 O 10 *21420 

small, wh., silky need. 

108** 

56 

Picein (1) 

CuHtsOr-HzO 

need./aq. 

194* 

57 

Picrocrocin (?) 

CifiHzsO? 

pr./et.-chl.-MeOH mixt. 

154-6 

58 

Polygon! n 

C 21 H 20 O 10 

glossy, yel. need. 

202-3 

59 

Populin (1) 

C 20 H 22 08 ' 2 H 2 O 

wh. cryst. powd. or very 
fine need./aq. 

180* 

60 

Prulaurasin (/) 

C 14 H 170 SN 

bitter need. 

120-2 

61 

Quercitrin 

C 21 H 20 O 11 *21420 

pale yel. need, or plates 

182-5; 

250-2 * 

62 

Robinin 

C 32 H 40 O 19 •7VStH20 

yellowish need./aq. 

195* 

63 

Ruberythrfc acid 

CzsHzeOis 

small, citron yel. need.; 
yel. pr./aq. 

258-60 

64 

Rubiadin giucoside 

C 21 H 20 O 9 

yel. need. /glacial ac. a. 

270 d. 

65 

Rutin 

C27H3oOi6*2H20 

bright yel. need./aq. 

188-90 

66 

Salicin (1) 

C 13 H 18 O 7 

glossy need., plates or 
rhomb, pr./aq. 

199-201, 
then re- 
melts 
230-40 

67 

Saponin 

CszHszOtr 

wh. amor. powd. 

d. 195 

68 

Saporubrin (/) 

(C|8H280io)4 

wh. amor. powd. 


69 

Sapotoxin 

C 17 H 26 O 10 

wh. amor. powd. 


70 

Sarsasaponin (t) 

C 44 H 76 O 20 • 7 H 2 0 

long need./al 

Sint. 200; 
m. 248 


* Melting point of the anhydrous compound. 

** Melts at 108". then solidifiee at 130" and remelts at 170-1 d. 

fa^-Hesperidin 49 <0-Mandelonitrile«oluco8ide 60 

lndoxyl<^-giucoside 43 Melin 65 

Kaimin 65 Methoxy-coniferin 74 

Larioin 15 Monotropitoside 33 

Lilacin 74 Orizabln 45 

Maoleytn 47 Paviin 31 
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Solubility Expressed in Parts 

n -i 


No. 

of Solvent Required to Dissolve 1 Part 

Glucoside 

Hydrolytic Products 





Chloro- 



M.P. 



Water 

Alcohol 

Ether 

form 

Others 

Principle 

®C. 

Sugar 



sl. 8. 

8l. 8. 

8. 


hellebores! n 

d. >140| glucose 


V. si. 8. 

si. 8. 


1. 

V. 8. dll. 

hesperetin 

226 

glucose. 






aik. 

1 


rhamnoee 

43 

V. 8. 

V. 8. 

8l. 8. 

8l. 8. 

si. 8. bz. 

indigo J 

390-2 d. 

glucose 


V. si. s. 

8. h. 

1. 

i. 

8i. 8. act. 

irigenin 

186 

glucose 

45 

8l. S 

8. 

8. h. 

8. 

d. alk. 

jaiapinoiio acid 1 

67-9 

sugars 

46 

V. S. 

8l. 8, 

8l. 8. 

8l. 8. 

8. h. act. 

hydrocyanic acid > 

-12 

glucose. 









act. 

47 


8i. 8. 




maclayetin 

209-10 

glucose 

48 

8. h. 

8. 



8. alk. 

murrayetip 

110 

glucose 

49 

si. s. c.; 

V. 8. 



V. 8. h. 

naringenip 

251 

glucose. 


8. h. 




ac. a. 



rhamnoee 

60 

si. 8. h. 

8. h. 



8. h. 

formononptin 

265 

glucose 






KOH 




51 

100 c.; 

20 c.; 



i. EtOAc 

acocanthie acid 


rhamnoee 


5h. 

8h. 




lactone 



52 

V. si. 8. C. 

8. 

1. 


i. pet. 

parigenin . 


sugars 


20 h. 








53 

125 c. 

S. 

V. sl. 8. 

V. sl. 8. 

i. bz. 

periplogertin 

185 

glucose 

54 

8. h. 

S. 

1. 

8. h. 


phhiygenip 


glucose 

55 

1000 c.; 

Q h 

4 

sl.s. 



phloretin 

262-4 

glucose 

56 

o> n. 

si. 8. 




8. ac. a. 

>-hydroxy- 

109 

glucose 







acetophenone 



57 

V. 8. 

V. 8. 

8l. 8. 

sl. 8. 

i. bz. 

safranoi 


glucose 

58 

sl. s. h. 

sl. s. h. 




emodin 

254 

glucose 

59 

1. c.; sl. 

.sl. 8. c. ; 


8. dii. £ 

s. dil. 

saiigenin 

87 

glucose, 


3. h. 

s. h. 



alk. 

j 


benzoic a. 

60 

s. 





di-mandelonitrilo 

-10 

glucose 

61 

i. c.; sl. 


sl. 8. 


8. aik. 

quercetin 

313-4* 

rhamnoee 

62 

8. n. 

8. h. 

8. h. 



8. aik. 

caempferol 

271 

rhamnose 

63 

sl. s. c.; 

V. 8l. s. 

V. sl. 8. 

s. alk. 

i. bz. 

alizarin 

290 

glucose; 


8. h. 

abs. 


— »r. 




xylose 

64 

V. sl. 8. h. 

8. 



!. K 2 CO 3 

rubiadin 

290 

glucose 

65 

s. h. 

8. h. 



8. alk. 

quercetin 

313-4* 

glucose. 







) 


rhamnose 

66 

23c.;3h. 

72 



s. alk. 

saiigenin 

87 

glucose 


8. t 


i. bz. 

sapogenin 

257-60 

sugar 

V. 8. t 

s. dii. 

i. bz. 

sapogenin 

257-60 

glucose 

8. t 

8. dil. 

8. alk. 

sapotoxin- 

sapogenin 


sugar 

V. 8. t 

8. h. 


sarsasapogenin 

197-8 

glucose 


t Aqueous solutions foam on shaking. 
Phaseolunatin 46 


Phillyroside 54 
Phlorizin 55 
Phyllyrin 54 
Piceoside 56 
Potassium myronate 72 
Primulin 22 


Quercimelin 61 
Quercitrinic acid 61 
Rhamnin 83 
Rhamnoxanthin 30 
Rhodeoretin 18 
Rubianic acid 63 
Salinigrin 56 
Scammonin 45 
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No. 

Name 

Formula 

Appearance 

Melting 

Point 

*‘C. 

71 

Sinalbine (0 

Cjo H 42 O 1 s M 2 S 2 * 5 H 2 O 

pale yei. need. 

83-4; 

139* 

72 

Sinigrin (I) 

CtoHi 60 tNS 2 K<HtO 

rhomb, pr./aq.; need./al. 

127-9; 

179* 

73 

Strophanthin (in) 

C 31 H480t2 

microcryst., hyg. 

179 

74 

Syringin (/) 

C|7H440,H20 

rosettes of long need./aq. 

192 

75 

Tampicin 

C 34 H 54 O 14 

amor., colorl. to yel. 

130 

76 

Tannic acid (d) 

C7«Hs2046 

yel. to br. amor, bulky 
powd. or spongy 
masses; shining scales 

d. 210-5 

77 

Thevetin (0 

C42H660|8‘3H20 

need./al. 

210 

78 

Thujin 

C 20 H 22 O 12 

yel. microscopic tablets 


79 

Vacciniin (d) 

CeHnOeCOCeHsHzO 

cryst./aq. act. 

104-6 

80 

Vaidivin (in) 

C36H48O20-2H2O 

hexagonal pr. 

230 d.* 

81 

Vicianin (0 

C 19 H 25 O 10 N 

1 wh. need. 

147-8 

82 

Violutin (0 

C 19 H 26 O 12 

wh. cryst. 

169-72 

83 

Xanthorhamnin (d) 

C34.H42O20 

yel. micro need. + 

Eton /a!. 

-EtOH,at 

120 


* Melting point of anhydrous compound. 
Sinigroside 72 
SmiFacin 52 


Sophorin 65 
Strophanthin Thoms 51 
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No. 

Solubility Exmeased in Parts 
of Solvent Required to Dissolve 1 Part Gluooside 

Hydrolytic Products 

Water 

Alcohol 

Ether 

Chloro- 

form 

Others 

Principle 

M.P. 

“C. 

Sugar 

71 

8. 

8). 8. 

i. 


i. CSz 

sinapine sulfate, 

127* 

glucose 

72 

8. 

8l.8. 0.; 

i- 

i. 

i. bz. 

and higher 
mustard oils 
allyl mustard oil 

-80 

glucose 

73 

43 

i. ab8. 

8. 

i. 

i. CSz 

1. bz. 

strophanthidin 

170; 

sugars; no 

74 

75 

76 

8. h. 
i, 

V. 8. 

8. h. 

8. 

81. 8. 

i. 

8. 

V. 8l. 8. 

V. 8l. 8. 

V. sl. 8. 

syringenin 
tampicolic agld 
gallic acid 

235* 

236 d.* 

glucose 

glucose 

sugar 

glucose 

77 

8. h. 

8. 

Sl. 8. 

8l. 8. 

act. 

8. EtOAc 

thevetigenin 

140 

glucose 

78 

79 

8. h. 

8. 

8. 

8. 


Sl. 8. 

si. 8. bz. 

thujetin 
benzoic acid 

121.7 

glucose 

glucose 

80 

81 

8. h. 

8. h. 

8. dil. 

8l. 8. 


V. s. 

i. 

i. bz. 

? 

benzaldehyda 

-26 

sugar 

vicianose 

82 

8. 

8. 

Hj 


i. act. 

hydrocyanioacid 
methy saiicyfate 

-12 

-8.3 

glucose; 

83 

V. 8.; d. 

1 

8. 

i. 

1 

i. bz. 

^ rhamnetin 

>300 

arabinose 

rhamnose 


Ursin 6 


Violutiside 82 
Waldivin 80 
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PROPERTIES 

Compiled by 

CHs 



Perhydrocyclopenteno- Estrane CiaHjo 

phenanthrene skeleton Parent substance of 

estrogenic hormones 


Abbreviations used in the table: 

tv Acid appv approximately et., ether si., slightly vol., volatile 

alkv alkali aq., water i., insoluble sofv., solvent 

alv alcohol oompd., compound s., soluble veg.^ vegetable 

UNITS. When first isolated from natural materials, steroid hormones were 
measured by their biological functions and expressed in functional imits. For a num- 
ber of reasons, among which are isomerism, methods of extraction, methods of ad- 
ministration, type of solvent, number of doses, species difference and particularly 
because of individual biological vagary, comparatively few investigators agreed on 
the number of units to which a given weight of hormone was equivalent. Expression 
in miUigrams of pure substance was a later development, particularly after syntheses 
jmd analytical methods had been perfected. There is no difference of opinion regard- 
ing units by definition but only regarding units as a result of experimental work. 
Presently (1955), the potency oi nearly all hormones is expressed in terms of weight, 
in milligrams. Among reasons for this advance is the synthetic preparation of hor- 
mones and the high purity of the manufactured products. 


EQUIVALENTS IN UNITS OF 1 MILLIGRAM QUANTITIES 


Androsterone 10 CU 

Benzestrol 25,000 lU 

Benzestrol 1,260 RU 

Estradiol 70,000 to 1 20,000 lU 

Estradiol 12,000 RU 

Estradiol benzo- 


ate 70,000 to 1 20,000 IBU 

Estradiol benzoate 6,000 RU 

Estradiol, ethinyl 1 00,000 lU 

Estradiol, ethinyl 20,000 lU 

Estriol 16,000 lU 

Estriol 1,600 RU 

Estrone 1 0,000 lU 


(afj) 

(c) 

(bfk) 
(c; m) 

;dik) 

,c;m) 

Vur 


Estrone 

2,666 RU 

(c; 

Estrone 

1,000 RU 

(cf 

Estrone benzoate 

10,000 IBU 

(d) 

Insulin 

22 lU 

(®) 

Progesterone 

1IU 

(f) 


Progesterone 1 CAU (g) 

Progesterone 2 Cl U (h$ a) 

Progesterone 4 to 6 ECU U; q) 

Testosterone 70 to 75 CU (a$ m) 

Testosterone propionate 50 CU (a; m) 

Testosterone, methyl 1 5 CU (a; m; n) 


(o) Capon Units of androgenic potency; (b) International Units of estrogenic potency or Estrone 
Units; (c) Rat Units of estrogenic potency by Allen-Doisy method; (d) International Benzoate Units 
of estrogenic potency: (a) International Units of Insulin activity; (/) International Units of progesta^ 
tional eotivity; (g) Corner-Alien Units: (b) Clauberg Rabbit Units; (i) European Clinical Units: 
(J) by definition; (Jk) by calculation; (m) by experimental finding; (n) for oral use only; (p) ohemical 
determination. /. aioL Chgm* 116, 41$ {19S&) ; (q) conversion data unreliable. 
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OF HORMONES 


ERWIN DI CYAN, Ph.D. 



Pregnane Cat 

( 1 7 (a) -ethyl-etiochol ane) 
Parent substance of pro- 
gestational and cortical 
hormones 



Androstane Ci^Hsz 
(etio-allo>^holane) 
Parent substance of 
androgenit hormones 


FORMULAS AND NOMENCLATURE 

Frequently, structural skeletons of hormones are shown with a bond going upward 
from the carbon atom at position 10 and/or 13 but no methyl group (CHa) appears. 
In these instances, the CHs group (designated the angular methyl group) is under- 
stood to be present and its omission from the formula merely follows a convention 
of allowing a bond to stand for this group. The formula for estrane on the previous 
page shows the angular CH3 group in position 13. The formulas above for pregnane 
and androstane show the angular CHs groups in positions 10 and 13. Chemical names 
of steroid hormones (in contradistinction to official or trivial names) are usually 
indicative of their structure. Often the chemical names of two hormones may diflfer 
only by a prefix and/or a suffix, and a number indicating the location of a group on 
the ring. Prefixes and suffixes such as keto, ol, one, etc., have the same meanings as 
in the nomenclature of other organic compounds (see section on Organic Chemical 
Nomenclature) . In the naming 01 hormones, the Greek a indicates a group above and 
a group below the plane of the molecule (irans); 0 indicates both groups either alxm 
or bekii) (ci>). The prefix alio bears the same relationship to isomers as the term sib- 
bling bears to brother and sister, and can refer to any one of two isomers. Dehydro 
is used to show the loss of two hydrogens from the parent substance; dihydro indi- 
cates a gain of two hydrogens. Desoxy is used to show the loss of one oxygen atom 
from the parent substance. The prefix epi is used with an isomer which diners from 
its fellow by a change in the constellation around one carbon atom. The prefix etio 
indicates the last product of a degregation which still bears a fundamental resem- 
blance to the original and, if further degraded, gives a substance with little or no 
resemblance to the parent. The term 0x0 indicates a ketone (carbonyl) group. The 
prefix iso is used to show an isomeric relationship. 



PROPERTIES 


Name 

Source 

Synonyn 

Acetoxyprognanolena 

A’>pregnen6-303), 21'>diol-20- 
one 21-nionoacetate. 

Synthetic from 
cholesterol 
or 8apo- 
genins. 

21-acetoxypregneno- 

lone. 

Androstarone 

andro8tan-3(a)-ol-1 7-one ; 
3*hydroxy*andro8tan-1 7- 
one. 

Synthetic from 
cholesterol ; 
from male 
urine. 

cie-andro8terone. 

CortIcoftaroiM 

1 7 (/9) -[1 -keto-2-hydroxy- 
ethyt]-A4-andro8tene-3-one- 
1109)-oi. 

From adrenal 
cortex; from 
urine. 

11, 21-dlhydroxypro- 
gesterone; Kendall's 
“Compd. B"; Reich- 
stein's "Compd. H." 

Cortitona 

1 7-hydroxy-1 1 -dohydro- 
cortlcoaterone; 17 (a)-[1- 
k6to-2-hydroxy-ethyll-A*- 
andro8tena-3, 1l-diona-t7- 
05)-ol. 

Adrenals; 

synthetic. 

Kendall's "Compound 
E"; Wintersteiner's 
"Compound F.” 

Dahsfdrai starana 

A*-andro8ten-3(/5)-oI-1 7- 
one; AS-andro8tene-3-(^)- 
0 I- 1 7-one. 

Synthetic from 
cholesterol; 
from male 
urine. 

trorm-dehydroandro- 
sterone; dehydro-i'ao-| 
androsterone; dehy- 
droandrosterone. 

DasaxyaarMeoflarafia 

1 7 («)-[1 -keto-2-hydroxy- 
ethyf]-A^-Bndro8tene-3-on6 ; 
A4-pre{|nene-21 -ol-3,20- 
dione; A^-21-hydroxy- 
pregnene-3,20-dione. 

Synthetic. 

1 1 -desoxycorticoster- 
one; 21-hydroxypro- 
0 e 8 terone; 21 -oxy- 
progesterone; deoxy- 
corticosterone; de- 
oxycostone. 

Daaaxyaortlaaatarana acatata 

1 1 -de 80 xycortico 8 terone- 21 - 
acetate; aee alao desoxy- 
corticosterone. 

Synthetic. 

deoxycostone acetate; 
see also desoxyoorti- 
oosterone. 

Dlhydraandraatarana 

3-cie-1 7-trana-andro8tand iol. 

Synthetic from 
cholesterol. 

androstandiol. 


Formula; 
mol. wt. 

C23HS4O4 

374.50 


C 19 H 30 O* 

290.43 


C21 H30O4 
346.46 


Cat HzaOs 
360.43 


CtsHjsOi 

288.41 


C21 H30O3 
330.45 


C21HJ2O4 

372.49 


Ci9 Hat O2 
292.45 
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No* 

Meltiiif? 
point ®C 

[a]«D 

Solubility 

Method of testiiij? 

Use and method 
of administrution 

1 

184-5 

H-37- +43 
in dioxane 
at 20°. 

aq.-i.; vol. 
solv.-s.; veg. 
oits-sl.s. 

Chemical: light br. 
color with tetra- 
nitro-methane. 

Experimentally in treat- 
ment of arthritis. 

2 

185-185.5 

+86- +90 

1% in di- 
oxane. 

aq.-i.; vol. 
8olv.-s.; veg. 
oiis-sl.s. 

Biological: increase 
in size of capon 
comb; increase 
in weight of 
seminal vesicles 

Excretion product of tes- 
tosterone which sup- 
planted it, and which is 
app. 10 times as active; 
for uses, see testoste- 
rone and testosterone 
propionate. 

3 

180-182 

+2221% in 
al. 

aq.-sl.s.; vol. 
solv.-s.; veg. 
oils-sl.s. 

Biological. 

In shock, by intramuscular 
or subcutaneous injec- 
tion of aq. or oil solu- 
tion; of the adrenal hor- 
mones, desoxycorti- 
costerone acetate is the 
one most widely used, 

Q.V, 

4 

220-224 

+195- +209 
(alcohol) 

1 

aq.-i.; vol. 
solv.-s. 

Chemical. 

Orally or intramuscularly 
as acetate in rheumatoid 
arthritis principally, in 
allergy, in diseases char- 
acterized by inflamma- 
tion, in certain dermato- 
logical entities and in 
adrenal insufficiency as 
in Addison's disease. 

(Cf., hydrocortisone.) 

5 

dimorphic; 
need., 
140-1 ; 1 

leaf., 
152-3 

+10inal. 

aq.-i.; vol. 
solv.-s.; veg. 
oiis-sl.s. 

1 

Biological: see 
androsterone. 

' 

Excretion product of 
testosterone (q.v.) which 
supplanted it; for effect 
see testosterone and 
testosterone propionate. 

6 

141-2 

+178 In al. 


Biological: see 
desoxycorti- 
costerone ace- 
tate. 

The acetate of desoxy- 
corticosterone is used 
therapeutically, q,v. 

7 

154-160 

+168- + 178 
1% in di- 
oxane at 
20°. 

aq.-i.; vol. 
solv.-sl.s.; 
veg. oiis- 
sl.s. 

Biological: on ad- 
renalectomized 
dogs. 

In Addison's disease, by 
intramuscular injection 
of oil solution, or by sub- 
cutaneous implantation 
of pellets, or 
sublingually. 

8 

218-223 

+12 

aq.-i.; vol. 
solv.-s.; veg. 
oiis-sl.s. 

Biological : see 
androsterone. 

Rarely used ; for effect see 
testosterone and testos- 
terone propionate. 
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PROPERTIES 


No. 

Name 

Source 

Synonyms j 

FcHrmula; 
mol. wt. 

9 

Eifullenln 

^i,3,S:io,6,s.e8trapentaene-3- 
ol-17-one; 3-hydroxy-17- 
keto-A^ '5-5 ^0-® ®-e8tra- 
pentaene. 

Pregnant 

mares' 

urine. 


CisHisOz 

266.32 

10 

Equilin 

Ai .*.5-^o.7-e8tratotraene-3-ol- 
17-one; 3-hydroxy-17-keto- 
.3.S j.estratetraene. 

Pregnant 

mares' 

urine. 


CiaHzoOz 

268.34 

11 

Estradiol 

A' •3.s.e8tratriene-3,1 l^trans- 
diol; S-dihydroxy-I.S.S- 
estratriane; 3,17-dihydroxy- 
Ai>3>s.e8tratriene. 

Reduction of 
estrone ; 
pregnant 
mares' 
urine; sows* 
ovaries. 

dihydrotheelin;dihy- 
drofolliculin; dihy- 
droxyestrin;a- 
estradiol; 
dihydroestrone. 

C18H24O2 

272.37 

12 

Estradiol bonzoato 

3«bonzoxy-Ai •s.s.estratriene* 
17-ol; see also estradiol. 

Esterification 
of estradiol. 

See also estradiol. 

CzsHzsOs 

376.47 

13 

Estrlol 

Ai .s,s:to.o8tratriene-3-1 6-eia- 
17-«r«n•-diol ; 3,16,1 7-tri- 
hydroxy-A^ •’•’-estratriene. 

Pregnant 

mares' 

urine; 

placenta. 

theelol; destriol; tri- 
hydroxyestrin; fol- 
licular hormone hy- 
drate. 

C18H24O3 

288.37 

14 

Estrono 

A^ .>.s-e8tratriene-3-ol-1 7- 
one; 3*hydroxy-17-keto- 
1,3,fr*e8tratriene. 

Pregnant 

mares' 

urine. 

foliiculin; ketohydroxy- 
e8trin;theeiin 

1 

j 

CisHzzOz 

270.36 

i 







751 


OF HORMONES 


No. 

Melting 
point ®C 

[aPD 

Solubility 

Method of testing 

Use and method 
of administration 

9 

258-259 

+89 in di- 

aq.-i.; al.-sl.s.; 

Biological: see 

A component of natural 



oxane. 

voi. 8olv,-8.; 

estrone. 

estrogenic substance ; 




veg. oil8-8l. 

8. 


for effect see estrone. 

10 

238-240 

+325 in ai.; 

aq.-i.; vol. 

Biological : see 

A component of natural 



+3081% 

8olv.-8.; veg. 

estrone. 

estrogenic substance; 



in di- 

0il8-8t.8. 


for effect see estrone. 



oxane. 




11 

173-179; 

+76- +83 

aq.-i.; vol. 

Biological : see 

See estrone; estradiol is 


stereo- 

1%indi- 

solv.-s.; 

estrone; also 

active orally, parenter- 


isomeric 

oxane. 

alk.-8.; veg. 

chemical. 

ally and topically. 


/3-estradiol 

^-estradiol 

Oil8.-8l.8. 




m. 223 

+63- +56 




12 

191-196 

+58- +63 

aq.-i.; vol. 

Biological: see 

See estrone; estradiol 


(174-175) 

2% in di- 

soiv.-s.; et.- 

estrone; also 

benzoate differs from 



oxane. 

sl.8.; veg. 

chemical. 

estradiol or estrone In 




oils-sl. s. 


that its effect is pro- 
longed. 

13 

282 

+58 ±5 

I aq.-i.; vol. 

Chemical : triace- 

See estrone; estriol differs 



1%indi- 

solv.-s.; veg. 

tate deriv. melts 

from estrone and estra- 



oxane. 

QllS-Sl. s. 

81125-127®. Bio- 

diol benzoate in that it 





logical; see 
estrone. 

is active orally. 

1 

14 

258-262 

+158-+168 

aq.-v.sl.s.; 

Chemical : with 2,4- 

In menopause, female hy- 



1% in di- 

vol. solv.-s.; 

dinitrophenyl- 

pogonadism and other 



oxane. 

alk.-8.; at.- 

hydrazine; col- 

gynecological disturb- 




s.; veg. oils- 

orimetric; Kober 

ances by intramuscular 




sl. s. 

reaction with 
phenolsulfonic 
acid ; spectro- 
graphic; see ref. 
toJ. A. Ph. A. 

Biological icornified 
cells in vaginal 

injection of oil solution 
or water suspension, 
subcutaneous implanta- 
tion of pellets, intra- 
vaginal insertion of sup- 
positories or topical ap- 
plication of ointment. 






smears of ovari- 





ectomized rats, injected with estrone (or es- 
tradiol or estradiol benzoate). Estriol and 
ethinyl estradiol may be tested by same cri- 
teria, except that they are not injected, but 





fed by mouth or 
are used orally. 

1 

stomach tube, since they 
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PROPERTIES 


No, 

Name 

Source 

Synonyms 

Formula; 
mol, wt. 

15 

Ettron* bensoBto 

3-benzoxy-Ai •’•’-estratriene- 
17-on6. 

Esterification 
of estrone. 

See also estrone. 

C 25 H 26 O 3 

374.46 

16 

Ethinyl or Ethynyl estradiol 

17-(^)-ethinyl-A».^5'io. 
GStratriene-3,1 7 (/9)-diol; 

1 7-ethiny 1-3,1 7-dihydroxy- 
A^3.5.estratriene. 

Estradiol. 

17-othinyl estradiol; 17- 
ethynyl estradiol. 

C20H24O2 

296.39 

17 

Hydrocortisone 

17-hydroxycortico8terone; 

1 7-[1 -l<eto- 2 -hy droxyethyl]- 

A<-andro8tene-11,17-(a)- 

diol-3-one. 

Adrenals: 

synthetic. 

Kendall's ''Compd. 

F"; Reichstein's 
''Substance M"; 

1 7-oxycorticosterone. 

1 

C 21 H 30 O 5 
362.45 

18 

Insulin 

Pancreas. 

soluble insulin. 

C45H750|7NiiS 

20.000 to 

40.000 (?) 

19 

IPregneninolone 

A4-17-ethinyl-andro8ten-17- 
ol-3-one: 17(/5)-ethynyI- 
A^-androetena-l 7 (a)-ol-3- 
one. 

Synthetic. 

pregneninonol; an- 
hydro-hydroxy- 
progesterone; ethinyl 
testosterone; 
ethisterone. 

C 21 H 28 O 2 
312.43 

20 

Pregnenolone 

AS-preg nene-3 (/l)-ol-20-one ; 
1708)-[l-ketoethyl]-A5. 
androste ne-3 08)-ol. 

Testicular tis- 
sue; syn- 
thetic from 
cholesterol or 
sapogentns. 

A^-pregnenoione. 

C 21 HJ 2 O 2 
316.47 
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Method of testing 


Use and method 
of administration 


H-1201%in 

dioxane. 


aq.^i.; vol. 
80lv.-8.; et.- 
8l.8.; veg. 
0il8-8l. 8. 


Biological : see 
estrone. 


See estrone; estrone ben- 
zoate differs from estra- 
diol or estrone in that 
its effect is protracted ; 
bears the same relation 
to estrone as estradiol 
benzoate bears to estra- 
diol; little used in 
U. S. A. 


-|-1-+101% aq.-i.;vol. 
in dioxane. solv.-s.; 

alk.-s.; veg. 
oiis-sl. 8. 


Chemical : benzoyl- See estrone ; ethinyl es- 
ated deriv. melts tradiol is active orally. 
200-202^. Biolog- 
ical : see estrone. . 


+167 in abs. aq.-sl. s.; glac. 
alcohol. acetic a.-s.; 

dioxane-8. 


Prally; topically; parenter- 
aliy as acetate, in rheu- 
matoid, or intraartic- 
ularly in osteoarthritis; 
in allergy; in many der- 
matological entities; in 
diseases characterized 
by inflammation and in 
adrenal insufficiency; 
see cortisone. 


levorotatory. aq.-s. ; al.-s. 


+18-+28 
^% indi- 


aq.-i.; voi. 
solv.-sl.s.; 
veg. oils-sl. 


Chemical : nitro- 
gen. Biochemi- 
cal ; blood sugar. 
Biological; lower- 
ing blood sugar 
level in rabbits, 
inducing hypo- 
glycemic con- 
vulsions. 

Biological: see . 
progesterone. 


In diabetes mellitus by 
subcutaneous injection 
of aqueous solution for 
rapid effect; by sub- 
cutaneous injection of 
aqueous solution with 
globin and zinc or pro- 
tamine and zinc for pro- 
longed effect. 

See progesterone; preg- 
neninolone is active 
orally. 


+28- +30 
in at. at 
20 ®. 


aq,-i.; et.-i.; 
veg. oils-v. 
sl.s.; vol. 
s.-s. 


Biological for 
hormonal effect; 
chemical for 
antiarthritic 
effect. 


For spermatogenic effect 
particularly to mitigate 
depression of sperma- 
togenesis upon adminis- 
tration of estrogens; 
recently in treatment of 
arthritis in which preg- 
nenolone is used intra- 
muscularly and the 
acetate orally. 
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CONSTANTS OF FATS, 

See also table on Composition and Use of Foods* 

Classification: Class SV, semi-drying vegetable oil; NVO, non-dryinp vegetable oil of the olive oil 
type; AF, animal fat; AW, animal wax; IW, insect wax; NVR, non-drying vegetable oil of the rape oil 


No. 

Name 

Class 

15® 

Specific Gravity 

1 

Acorn, Quercum agrifalia 

SV 

0.916 

2 

Almond, Prunua amygdalua 

NVO 

0.914-0.921 

3 

Apricot kernel, Prunua Armeniaca 

NVO 

0.915-0.926 

4 

Beef marrow, 0os taurus 

AF 

0.931-0.938 

5 

Beef tallow. Boa taurua 

AF 

0.895 

6 

Beechnut, Fagua aylvatica F. Americana 

SV 

0.922 

7 

Beeswax (ordinary), Apia ntellifera 

IW 

0.953-0.970 


Indian 

IVJ 

0.953-0.970 

8 

Black mustard, Sinapia nigra 

NVR 

0.915-0.919 

9 

Black walnut, Juglana nigra; (cf. Watnut) 

DV 

0.918-0.921 

10 

Bone fat, Sevum oaaia 

AF 

0.914-0.916 

11 

Brazil nut, Bertholletia excelaia 

SV 

0.917-0.918 

12 

Butter fat, Vttccae lactia adepa 

AF 

0.907-0. 91 2fJ® 

13 

Candetilla, Euphorbia cerifera 

VW 

0.981-0.994 

14 

Candlenut, Aleuritea moluccana 

DV 

0.925 

15 

Candlenut, Aleuritea triloba 

DV 

0.927 

16 

Carnauba wax, Corypha cerifera 




No. 1 Yellow 

VW 

0.990-0.996 


No. 3 Crude 

VW 

0.994-1.010 


No. 3 Refined 

VW 

0.990-0.996 

17 

Castor, Ricinua communia 

NVC 

0.960-0.967 

18 

Cereslne 

MW 

0.900-0.920 

19 

Chaulmoogra, U. S. P. X Revision 

SV 

0.95025® 

20 

Chaulmoogra, Tarahtogenoa Kuraii 

SV 

0.943-0.954 

21 

Cherry kernel, Prunua ceraaua 

NVO 

0.918-0.929 

22 

Chicken fat, Gallua domeaticua 

AF 

0.924 

23 

Chinese insect wax, Coccua cerifera 

IW 

0.950-0.970 

24 

Chinese vegetable tallow, Stillingia aebifera 

VF 

0.918-0.922 

25 

Coconut, Cocoa butyracea; C. nucifera 

VF 

0.926 

26 

Cocoa (Cacao) butter, Theobrowna cacao 

VF 

0.964-0.974 

27 

Cod liver, Gadua morrhua 

MA 

0.922-0.931 

28 

Corn (Maize), Zea Maya 

SV 

0.921-0.928 

29 

1 Cottonseed, Goaaypium Species 

SV 

1 0.91 7-0. 91 8fJ® 

30 

Cottonseed stearin, Goaaypium 

VF 

0. 867-0. 868»oo® 

31 

Croton, Croton tiglium 

SV 

0.942-0.944 

32 

Date kernel, Phoenix dactylifera 

NVO 

— 

33 

Deer fat, Cervua elephua 

AF 

0.962-0.967 

34 

Dolphin, Delphinua globicepa 

MA 

0.908-0.930 

35 

Esparto, Stipa tenaciaainta 

VW 

0.985-0.995 

36 

Goat's butter, Capellae lactia adepa 

AF 

0. 917-0. 935 IL 1 I* 

37 

Goose fat, Anaer cinereua 

AF 

0.923-0.930®'^'^ 

38 

Grape seed, Fitia vinefera 

NVC 

0.917-0.933 

39 

Hazelnut, Corylua avellana 

NVO 

0.917 

40 

Hemp seed, Cannibia aativa 

DV 

0.926-0.934 

41 

Herring, Clupea harengua 

MA 

0.920-0.939 

42 

Horse fat, Equua caballua 

AF 

0.919-0.933 

43 

Human fat 

AF 

0.9033 

44 

Japan wax, Rhua auccedaneum 

VW 

0.970-0.998 

0. 8751000 






7S7 


OILS AND WAXES 


type; DV, drying vegetable oil; VW, vegetable wax; NVC, nen-drying vegetable oil of the castor o\\ 
type; VF, vegetable fat^ MA, marine animal or fish oil; MW, mineral wax; iJA, non-drying animal oil; 
SMW, semi-mineral wax; Sp., sperm oil. 
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CONSTANTS OF FATS, 


No. 

Name 



45 

Lard oil, Su9 acrofa 

NA 

0,913-0.915 

46 

Lard oil (fatty tissue), Sus scrofa 

AF 

0.934-0.938 

47 

Laurel (bayberry), Laurus nobilia 

VF 

0.880’°®® 

48 

Linseed, Linum usitatiaaimum 

DV 

0.930-0.938 

49 

Menhaden, Aloaa manhaden — Brevortia tyrannua 

MA 

0.923-0.933 

50 

Montan; 

Reibeck 

SMW 

0.995-1.040 


Domestic 

SMW 

1.020-1.040 

51 

Mutton tallow, Ovia ariea 

AF 

0.937-0.953 

52 

Myrtle wax, Myrica cer\fera — M. Carolinenaia 

VF 

0.656^" 

0. 995-0. 875'«>» 

53 

Neat's foot, Boa taurua 

NA 

0.913-0.918 

64 

NutmOQ (mace) butter, Myriatiea aJUdcitutUa 

VF 

0.945-0.966 

1 B5 

Olive, Olea Europaea aativa 

NVO 

0.9140-0.918 

56 

Ourtoury, Syagrua coronata (Marl.) 

VW 

0.990-1.010 

57 

Ozokerite 

MW 

0.900-0.996 

58 

Palm, Elaeia guinoenaia (W. Africa) 

VF 

0.924; 0.858’°°® 

59 

Palm kernel, Elaeia guineenaia (S. America) 

VF 


60 

Palm kernel, Elaeia guineenaia (W. Africa) 

VF 

0. 866-0. 873"X>* 

61 

Peach kernel, Amygdalua Peraica 

NVO 

0.918-0.925 

62 

Peanut, Arachia hypogaea 

NVO 

0.917-0.926 

63 

Perilla, Perilla iPcimoUiea 

DV 

0.930-0.937 

64 

Pistachio nut, Piatacia vera 

NVO 

0.913-0.919 

65 

Plum kernel, Prunua domeatica and P, damaavena 

NVO 

0.912-0.913 

66 

Poppy seed, Papaver aomniferum 

DV 

0.924-0.926 

67 

Porpoise — body oil, Delphinua phm'aena 

MA 

0.926 

68 

Pumpkin seed, Cucurbit a pepo 

SV 

0.923-0.925 

69 

1 Rabbit fat, Lepua cunivnlua 

i af 

0.934-0.936 

70 

1 Rape seed, Braaaira campeatria 

' NVR 

0.861-^*^® 

0.913-0.917 

71 

Safflower, Carthamua tincloriua 

DV 

0.925-0.928 

72 

Sardine, Clupea pifchardua and C. acomhrinua 

MA 

0.920-0.934 

73 

Seal, Phoca species 

MA 

0.915-0.926 

74 

Sesame, Seaamum indicum 

SV 

0.91951® 

75 

Shark, Selache (celorhinua) maxima et al. 

MA 

0.916-0.919 

76 

Soya, soy or soja bean, Soja hiapitia; Dolichoa hiapida 

SV 

0.924-0.927 

77 

Sperm, Phyaeter macrocephalua 

Sp 

0.878-0.884 

78 

Spermaceti, Cetaceum 

AW 

0.905-0.960 

79 

Spermaceti, Phyaeter macrocepluilua 

AW 

0.905-0.945 

79.1 

Sugar cane wax, Saccharum oJdficinarum 

VW 

0.970-0.980 

80 

Sunflower, Helianthua annuita 

DV 

0.924-0.926 

81 

Tallow, Oleum adipia bovia 

NA 

0.914-0.919 

82 

Tallow, Sevum 

AF 

0.925-0.950 

83 

Tung, — China wood, Aleuritea fordii 

DV 

0.939-0.949 

84 

Tung, — China wood, Aleuritea montana 

DV 

0.939-0.949 

85 

Walnut, Juglana regia (cf. Black walnut) 

DV 

0.925-0.927 

86 

Whale, Balaena myaticetua 

MA 

0.917-0.924 

87 

White mustard seed, Sinapia alba 

NVR 

0.912-0.916 

88 

Wool fat, (hiia ariea 

AW 

0.970-0.973 
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No. 


Solidification 
point ®C. 


Acid 

value 


Saponification 

value 


69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 
79.1 

80 
81 
82 

83 

84 

85 

86 
87 


4-4 to -2 
27.1 to 29.9 

25 

-19 to -27 
-5 

83 to 89 
80 to 86 
32 to 41 

39 to 43 
+10 to -2 
41 to 42 

turbid +2, ppt. -6 
86 to 89 
56 to 82 
35 to 42 

27.4 

-20 

3 

-5 to -10 
-5 to -8 
-16 to -18 
-16 

-15 
17 to 23 

-10 

-13 to -18 
20 to 22 
3 

-4 to -6 

-10 to -16 

15.5 

41 to 49 

42 to 47 
76-82 
-17 
2to7.5 

<17 

<17 

-15 to -27 
-2to0 
-8 to -16 
38 to 40 


0 . 1 - 2. 5 

0. 5-0.8 

26.3 

1-3.5 

3-11.6 

35.0-45.0 

35.0- 45.0 
1.7-14 

3-4.4 
0 , 1 - 0.6 
17.2 
0. 3-1.0 

12.0- 18.8 
0 

10 

0.33-0.55 

1-1.5 

0.8 


0.55 

2.5 

body 1.2 
jaw 5.0 

1.4-7. 2 

0.36-1.0 

0.6 

4-25 

I. 9-40 

9.8 

0.3-1. 8 
13.2 
0. 5-3.0 
0. 5-2.8 
20-30 

II. 2 
0.2-0.25 

2 

2 

2.5 

1.9 
5.4 
59.8 


193-198 

195-203 

198- 199 

188- 195 

189- 192.9 

80-99 

100-115 

195-196 

205.5- 211.7 
193-199 
154-178 

185- 196 
88 0-95 8 
0 

200-205 

220.2-231.4 

243-255 

191-193 

186- 194 
188-194 
191 

191-193 
193-195 
body 203.4 
jaw 253-272 
188-193 

199- 203 

168-179 

188-203 

187.7-196 

187.5- 196.2 

188- 193 
157-164 

189- 193.5 

120- 137 

121- 135 
126-135 
55-70 , 
188-193 

193.5- 199 
193-198 

190- 197 
190-197 
190.1-197 
160-202 
171-174 
82-130 


Iodine 

value 

Reichert- 

Meissl 

value 

62.5-79 

0-0.2 

47-66.5 

0. 5-0.8 

68-80 

1.6 

175-202 

0.95 

148-185 

1.2 


48-61 

3. 9-9. 5 
57.5-75 
40-81 
79-88 


4. 0-8.0 


49 2-SB.9 

0.9-1. 9 

25.5-31.6 


10.5-17.5 

5-6.8 

92-99,7 


88-98 

0.4 

185-266 


83-87 


100-103.6 


128-141 

0.6 

body 126.9 

body 46.9 

jaw 30.9-49.6 

jaw 132 

121-130 

4.45 

70-99.8 

0.7-2. 8 

94-105 

0.0-7. 9' 

122-141 

0.0-0. 2 

150-193 

0.5-1 

130-152 

0.2 

103-117 

1.1-1. 2 

115-139 


122-134 

0. 5-2.8 

80-84 

0.6 

2 5-8.5 


3.8-9. 5 


129-136 

0.5 

56-60.5 

0.3 

35-45 

0. 5-1.0 

163-171 

1.10 

163-171 

0.35 

139-150 

0.92 

90-146 

14 

94-98.4 


17-29 

5-8 


0.5 

C.9-1.2 
1.1-4. 2 
0 . 6 - 1. 5 
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CONSTANTS OF FATS, 


No, 

Name 

Index of Refrac- 
tion at 25" C. 

Hehner 

value 

Acetyl 

value 

Unsaponi- 

iiuble 

matter 

1 

Acorn 





2 

Almond 

1 .4593-1 .4646* 

96.0 

9.6 

0.75 

3 

Apricot kernel 

1,4636-1.4705 


12.2 


4 

Beef marrow 





5 

Beef tallow 

1 .4552-1 .4587* 

96-96.5 

2. 7-8. 6 


6 

Beechnut 

1.4698 

95-96 



7 

Beeswax (ordinary) 

1. 4445-1. 4473t 


13.0-16.0 

52-55 


Indian 

1.4380-1.44201 



52-55 

8 

Black mustard 

1.4718 

96 


3.3 

9 

Black walnut 


95 8 



10 

Bone fat 


91-95 

11.3 

0.5-1. 8 

11 

Brazil nut 

1 4671 




12 

Butter fat 

1 .4555-1.4578* 

87.6-89. 

1.9-8. 6 

0.3-0. 6 

13 

Candelilla 

1.4565-1.46101 




14 

Candlenut ^l. mol. 

1 . 4760-1 . 4790 

95-96 

9.8 

0.6-9 

15 

Candlenut Al. tri. 

1 . 4760-1 . 4790 




16 

Carnauba wax, yellow 

1. 4490-1. 4525§ 



50-55 


crude 

1. 4460-1, 4520§ 



50-55 


refined 

1.4465-1.45008 


54.0-56.0 

50-55 

17 

Castor 

1 .4771 


146-150.5 

0.6 

18 

Ceresine 

1.4320-1.43701 



100 

19 

Chaulmoogra, U.S.P. X Revision 





20 

Chaulmoogra, Taraktogenos 

1.4777-1.4779 



2. 4-2. 6 


Kttrxii 





21 

Cherry kernel 

1.4635 




22 

Chicken fat 

1.4580* 

94.6 

45 


23 

Chinese insect wax 

1 . 4566* 



49-55 

24 

Chinese vegetable tallow 

1.4470-1.4579* 

95.3 



26 

Coconut 

1 463 

82.3-90.5 

2. 3-6. 9 


26 

Cocoa (Cacao) butter 

1.4537-1.4580* 

94-95 

1.97 


27 

Cod liver 

1.4758-1.4783 

95.3 

1.15 

0.54-2.68 

28 

Corn 

1.4733 

93-95 

7.5-11.5 

1.5-2. 8 

29 

Cottonseed 

1.4743-1.4752 

95 7 

21-25 

1.1 

30 

Cottonseed stearin 

1.4700-1.4725 

96.5 



31 

Croton 

1.4710* 

89.0 

19.8-38.6 

0.6 

32 

Date kernel 

1.4535-1.4633 

95.2 



33 

Deer fat 


95.8 


0.62 

34 

Dolphin 

1,4666 

93.1 


2 

35 

Esparto 

1.4550-1 45901 



15-20 

36 

Goat's butter 

1,4499-1 4551* 




37 

Goose fat 

1.4583-1 4626 

94.5-95.3 



38 

Grape seed 

1.4713-1 4725 

92 

13.5-14.5 

1.6 

39 

Hazelnut 

1,4667 

95.5 

3.2 

0.5 

40 

Hemp seed 

1.4740-1 4745* 



1 .08 

41 

Herring 

1.4665-1 4729 

95-96 


1-2 

42 

Horse fat 

1.4658-1 4702 

95-98 



43 

Human fat 

1,4593-1 4607* 

94-96 



44 

Japan wax 

1.4520-1 45851 

89-91 

17.0-25.0 

1 .0-3 

45 

Lard oil 

1 .4607* 

97 

2.6 

0.6 

46 

Lard oil (fatty tissue) 

1.4609-1 4620 

93-95 

2.6 


47 

Laurel (bayberry) 

1.4783 




48 

Linseed 

1.4797-1 4802 

94.5-95.5 


0.4-1. 2 

49 

Menhaden 

1.4787 



0.6-1.43 

50 

Montan, Reibeck 




30-45 


Domestic 





61 

Mutton tatiow 

1.4545-1,4685* 

96,5 



62 

Myrtle wax 

1.4511* 

92-94 




♦At40®C; tat65®C; tat80®C; 5 at 95° C. 
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No. 


Maumen6 

number 


17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

61 

52 


51-54 

42.5 


64 


43 


46-7 


45 


21 


102-113 

74- 86 

75- 81 


53 

36 

97 


46-54 


40-47 

24-28 

116 

103-126 

123-128 


Insoluble fatty acids 


Melting 
point ®C. 

Solidification 
point or Titer 

Acid 

value 

Iodine 

value 

25 




13-14 

9.5-11.5 

196-207 

93-96.5 

2. 3-4. 5 


197 

99.4-108 

44-46 


204.5 

44-56 

42.6-44 

37.9-46.2 

197-202 

41.3 

23-24 

17 


114 





16-17 

13.4-13 7 

187.1 

109.6 

0 




41-43 

39-43 

200 

48-57 

28-30 

31.1-32.2 



38-41 

33-39 

210-2S3 

36-52 

20-21 





17 8 















13 

3 

192 

87-93 





44-45 

39.6 j 

215 

103 

19-21 

13-15 


104-114 

38-40 

32-34 

200.8 

64.6 

92 




39-57 

45.2-47.2 

202-208 



30-55 

24-27 

21 .2-25.2 

258-273 

8.4-9 

48-63 

47.2-49.2 

190-198 

33-39 

21.8-38 

17.5-24.3 

204-207 

130-170 

17-20 

14-16 

198.4 

113-126 

34.5 


202-208 

111-115 

27-45 

39.9-51 


94 

17-19 

17-19 

201 

112 

50-64 

46-50 











36.6-40 

31-34 

202 

65.3 

23-25 

18-20 

187.4 

99 

22-25 

19-20 

201 

91-98 

17-21 

15.6-16.6 


141 

30-32 


179 


31.3-53.4 

33.7-45 

203 

72-87 

35.5 



64 

53-56.5 

54-55 

214 


33-38.4 

27-33 



37-46.6 

36-42.4 

202 

64.2 


15.1 


82 

20-24 

16-20.6 

197 

179-192 









33.6-49 

40-48.5 

210 

34.8 

47-48 


231 
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CONSTANTS OF FATS, 


No. 

Name 

Index of Refrac- 
tion at 25° C. 

Hehner 

value 

Acetyl 

value 

Unsaponi- 

fiable 

matter 

53 

IMeat^s foot 

1.4643-1.4685 

94.8-95.9 

7. 7-9. 3 

0.12-0.65 

54 

Nutmeg 

1.4700-1.4812* 




55 

Olive 

1 .4657-1.4667 

95 

10.5 

0. 4-1.0 

56 

Ourioury 

1.4530-1.45551 




57 

Ozokerite 

1. 4320-1. 4370t 



100 

58 

Palm 

1.4603-1.4639* 

94.5-97 

15.7 


59 

Palm kernel (S. America) 





60 

Palm kernel (W. Africa) 

1.4492-1.4543* 

91-91.5 

7.6 


61 

Peach kernel 

1.4682-1.4701 

94-96 

6.5 


62 

Peanut 

1.4620-1.4653* 

95 

3.5 

0.5-0. 9 

63 

Perilla 

1 .4753* 

95.8 



64 

Pistachio nut 

1.4672 

96 



65 

Plum kernel 

1.4679-1.4702 

95.2 



66 

Poppy seed 

1.4739-1.4742 

95.4 


0.43 

67 

Porpoise — body oil 

1.4622-1.4625 

body 85. 5 


body 3.7 




jaw 68-72 


jaw 16-17 

68 

Pumpkin seed 

1.4724-1.4739 

96 



69 

Rabbit fat 

1 .4586* 

99.5 



70 

Rape seed 

1.4649-1.4659 

94.5-96.3 

14.75 

1.48 

71 

Safflower 

1.4769 

95 

16.1 


72 

Sardine 

1 .4763-1.4852 

93.3-96 

21-22 

0.98 

73 

Seal 

1.4742-1.4762 

93-96 

33-34 

0. 3-1.0 

74 

Sesame 

1.4704-1.4717 

95 


0.9-1 .3 

75 

Shark 

1.4825 

87-97 

11.9 

2.8-15.2 

76 

Soya 

1 .4723-1.4756 

93-94.5 

4.9 

1 27-1.54 

77 

Sperm 

1.4573 


4. 5-6.4 

37-41 

78 

Spermaceti (Cct.) 



2. 0-3.0 

50-55 

79 

Spermaceti (Phys,) 



2.6 

51.5 

80 

Sunflower 

1.4659-1.4721 

95 


0.31 

81 

Tallow (oil) 





82 

Tallow (sevum) 


95-96 



83 

Tung (Al.ford,) 

1.515-1.520 

96 


0.4-0. 8 

84 

Tung (AL mont.) 

1.515-1.520 



0.4-0. 8 

85 

Walnut 

1,4770 

93.4-95.4 



86 

Whale 

1 . 4679-1 . 4724 

93-95 

11-23 

1-4 

87 

88 

White mustard seed 

1 . 4649* 

96-97 



Wool fat 

1.4784-1.4822 

91 

23 

39-44 


♦At40®C; tat65®C; t at 80® C; § at 95° C. 


SYNTHETIC 


No. 

Name 

Melting 
point °C. 

Color 

1 

Acrawax (Qlyco) 

95-97 

tan 

2 

Acrawax B (Qlyco) 

86-90 

light 

brown 

3 

Acrawax C (Qlyco) 

140-142 

light 

brown 

4 

Armowax (Armour Chemical Div.) 

132 

light 

tan 

5 

Carbowax 1500 (Carbide d Carbon) 

30-40 

white 

6 

Carbowax 4000 

54-57 

white 

7 

Castor Wax (Bakers Castor Oil Co 

84-87 

white 

8 

Chlorowax (Diamond Alkali Co.) ’ 

100 

cream 

. 9 

Qersthofen Wax (Formerly IQ Wax) 

79-82 

yellow 

Ho 

Opal Wax (Du Pont) 

77-81 

white 

11 

Santowax (Monsanto) 

56-104 

yellow 
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PHYSICAL AND CHEMICAL 

For a review of modified natural resins and synthetic resins (ester gums, maleated 
and limed rosin, phenolated resins, etc.) see (1) for resins and of synthetic resins 
of interest to the paint, printing ink and allied trades: Bull. 738 (May, 1950) of 
Scientific Section of Natl. Paint, Varnish & Lacquer Assoc., Inc, — Resin Index of 
1950; (2) for resins of interest to the plastics trade, the latest Modern Plastics En^ 
4^clopedia published by Plastics Catalogue Corp. 

Classification. The 3d column headed “Class,” places each resin into one of the 
following groups: 

I. Natural gum-resins of vegetable origin, which contain some resinous constit- 
uents in admixture with carbohydrate bodies, so that the resulting complex will 
yield some water-soluble constituents. 

II. Natural resins of animal origin. 

III. Natural resins of vegetable origin — largely mixtures of resin acids, alcohols 
and esters, with some resenes or hydrocarbon bodies. This class is divided into 
the following groups : 

A. Oleo-resins and balsams — very fresh exudations containing volatile solvents 
which act as carriers. 

B. New resins — same as III A — ^with the solvents gone completely. 


Name 

Sourco 

Class 

Sp. Gr. 

Gum Accroides 

Used to color spirit varnishes and 
nitrocellulose lacquers, and in seal- 
ing wax. Composition is 85% p- 
coumaric ester of xanthoresino- 
tannol. 

A species of Yellow 

Xanthorroea in variety 

Australia Red 

variety 

III. B 

III. B 


Accra Copal 

W. Africa 

III. C 

1.033 

Amber 

Used in jewelry; it is the hardest 
and most highly fossilized resin. 
Composition is 28% succino-abietic 
acid, 70% esters of succinic acid 
and succino-resinol. 

Baltic coast and Burma. Fossil 
resin from extinct conifers 

III. D 

1.052 

(1.05-1.11) 

Gum Ammoniacum 

Composition: — 20-26% gum, 65- 
75% resin, balance water, ash, etc. 

Darcnza Ammoniacum, from 
Persia and Africa 

I. 

1 .19-1 .21 

Rod Angola Copal 

Commonly used in Europe; less in 
in U. S. A. 

Semi-fossil from Angola, W. 
Africa 

III. C 

1.066- 

1.068 

White Angola Copal 

W. Africa 

III. C 

1.055 

Gum Arabic (Acacia) 

Used in adhesives and emulsions. 
Varieties; — gum Senegal, kordo- 
fan. 

Dried juice from bark of 

Acacia Senegal 

True 

gum 


Aaafootida 

Composition: — 25% gum, 60% 
resin ester, 7% essential oil. 

U. S. P. requires ash to be under 
10%. Used in treatment of heaves. 

Species of Ferula 

I. 


Ratu 

An important variety of East India 
resin («.«.). 
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PROPERTIES OF NATURAL RESINS 

C. Semi-fossil resins — the products of the action of the elements on new resins 
over a relatively short time. These resins are not entirely soluble unless melted 
and partially depolymerizcd. 

D. Fossil resins — ^those exposed for long periods of time. They are substanti- 
ally insoluble. 

rV. Natural hydrocarbon resins. 

The 4th column gives the specific gravity, the 5th gives the softening point 
(S. P.), and the 6th gives the melting point (M. P.). The next three columns give 
the acid, saponification, and iodine numbers in that order. Figures enclosed in 
parentheses indicate the extreme values reported by differ ent investigators. The 
10th and last column gives the solubility of the resins in various solvents. The 
figures 1 to 12 refer to the following solvents: 1 -ethyl alcohol; 2-methyl alcohol; 3- 
ether; 4-benzene; 5-acetone; 6-amyl alcohol; 7-chloroform; 8-aniline; 9-l>enzalde- 
hyde; 10-carbon tetrachloride; 11-turpentine; 12-amyl acetate. The letter “s.” 
(soluble), indicates that over 90% of the resin is soluble in the solvents numbered 
thcrc-after; *‘p. s.” (partly soluble), indicates that from 41-90% of the resin will 
dissolve, while “i.” (insoluble), indicates that 40% or less dissolves. The ester 
number is indicated by E, and the methoxyl number by M. 
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PHYSICAL AND CHEBUCAL 


Name 

Source 

Class 

Sp. Or. 

■•nguela Co|mI 

An uncommon resin. 

W. Africa 

m. c 

1.058 

(1 .035-1 .062) 

Gum •ensoln 

Composition: — 69% cinnamic acid 
esters, 30% cinnamic acid, 1% 
or less of vanillin. 

Sumatra and Siam Styrax 
Bennoin 

III. A, B 

1.063-1.092 

Brazil Copal 

S. America Hymcwiae 
courbaril 

in. c 

1.053 

Cameron Copal 

W. Africa 

III. c 

1.052 

Canada Balsam 

Used in optometric work. 

Ahie» halaantea 

III. A 

0.90 

Coal Resin 

A dark colored natural hydro- 
carbon resin 

Utah coal 

IV. 

1.03 

Colombia Copal 

S. America 

III. c 

1.054 

Congo Copal 

Composition: — 89% resin acids, 
8.5% resenes. It is the commonest 
fossil varnish resin, widely used 
because of Its low price. Loango 
copal is a variety of Congo. 

Belgian Congo 

III. c 

1.061 

Copaiba Balsam 

Oleo resin, named, as are many 
others, from port of shipment. Used 
in medicine. 

S. American species of Copotba 

1 III. A 

0.916-0.995 

Damniar 

A common resin, used in varnish 
and lacquer. It is dissolved in coal 
tar solvents and alcohol, which pre- 
cipitate incompatible ingredients. 

East Indian trees of Shorea 
variety 

III. B 

1.031 

(1.031-1.123) 

Domerara Copal 

Semi fossil gum. Not in common 
use. 

British Guiana 

III. D 

1.047 

Dragon's Blood 

Used as red coloring agent. 

E. Indies (Sumatra) Calamua 
draco 

III. A, B 

1.25 

EaU India 

A very common resin, widely used 

Species of Bipterocarpua in 

III. B, C 


in the varnish industry. Com- 
position: — 12% resin acids, 78% 
resenes. 

East Indies 



Gum ClomI 

Contains some essential oils, mixed 
with resins. Used in lacquers and 
spirit varnishes. 

Mainly from the Philippines; 
Cawtariam communa 

III. A, B 

1.018-1.083 
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Name 

Source 

Class 

Sp. Gr. 

Galbanum 

Composition: — 64% alcohol- 
soluble resin, 27% gum, 9% es- 
sential oil. Used in medicine. 

Ferula galbaniflua 

I. 

1.109-1.133 

Gamboge 

Composition: — 65-75% rosin, 20- 
25% gum. Used as a yellow color- 
ing agent and as a purgative. 

Siam. Garcinia Ilanburii 

I. 


Gilsonite 

A natural, dark, asphaltic resin. 

Mineral deposits 

IV. 

1,015 

Guaiacum 

Used in medicine. 

Gurjuii Balsam 

From wood of Guajacum offi- 
cinale and G. sanctum 

Java and Cochin, China 

iHpterocarpus 

III. B 

III. A 

0.960- 

0.966 

Jalap» Resin of 

Used in medicine; purgative. 

Exoganium Jalapa 

III. B 


Karaya Gum (Indian gum) 

Resembles tragacanth. Used in hair 
"wave set" and in foods. 

India; Africa 

Sterculia arena 

I. 

1.461- 

1.480 

Kaurif Bush 

Composition: — 64.5% resin acids, 
12% resenes. 

A recent to semi-fossil variety 
of Kauri. It is the softest 
grade of Kauri on the market. 

III. B, C 

1.030- 

1.038 

Kauri, Fossil 

Composition: — 69% resin acids, 
9.5% resenes. A common resin 
used for high grade varnishes. 

Agathia aastralia (the Now 
Zealand Kauri Pine) 

III. C, D 

1.053 

Kissel Copal 

Said to make poor varnishes. 

Africa 

III. C 

1.066 

Gum Lac (Shellac) 

(Data given is for orange shellac.) 

Secretion of Corcua lacca, the 
lac insect 

II. 

1.182 

(1.113- 

1.214) 

Madagascar Copal 

A hard fossil resin, used little be- 
cause of its high price. 

Fossil gum from Madagascar 

III. D 

1.056 

Manila, Soft 

Used as a cheap shellac substitute 
in spirit varnishes. 

E. Indies. Trees of Hymenea 
group 

III. B 

1.060 

Manila, Hard 

The hardest grade used in the 
varnishes. A very common resin. 

E. Indies 

III. C 

1.065 
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M. P., «C, 

Acid No. 

Sap. No. 

lod. No. 

m 


Resin:- 

Resin :- 
E.=55- 
91 




19-40 




79-100 

148 

71 



E. = 57- 
67 

M. = 0-2.4 

(116) 

115-120 

130-140 

very low 

23-44 

0 


M. = 74- 



Sticky 

liquid 

84 



12-13 

E. = 120 

o 

n 




13-23 

50 

125 

82 

(74-82) 

87 

(79-102) 

74-170 

90 

185 

79 

(63-79) 

90 

E.-26- 

36 

120 

(120-164) 

65 

110 

70 

118 


95 

150 

61 

(55-65) 

E. = 150 

201 

(200-212) 
Unsap. = 
3.5 

18 

(15-18) 

130 

300 

66 

78.5 

126 

45 

120 

145 

(136-150) 

185 

(185-196) 

91-111 

80 

190 

73 

E.=- 44-50 

87 

90 

(86-91) 


Solubility 


8. 1 ; emulsifies in water. 


8. 3, 4, 7, 10, 11; i. 1, 2, 5, 6, 12. 


54‘74^ soluble in ether, 
s. 4, 7, CSz; p. 8. 1. 


s. 1, 6, 8, 9, 12; p. s. 2, 3, 4, 5, 7; 
i. 10, 11. 


8. 6, 8, 9, 12;p. s. 1,5,7; i. 2, 3, 4, 
10 , 11 . 


8. 8; p. 8. 1, 3, 5, 7, 9, 12; i. 2, 4, 
6 , 10 , 11 . 


.s. alcohols, borax solutions; p. s. 
3, 5, 7, CS 2 , ethyl acetate; i. 4, 
toluene, petr. ether. 


p. s. 6, 8, 9, 12; i. 1, 2, 3, 4, 5, 7, 
10 , 11 . 


8. 1, 2, 5, 6, 8, 9, 12; p. s. 3, 4, 7; 
i. 10, 11. 


8. 6, 8, 9; p. 8. 1, 3, 5, 7; i. 2, 4, 
10 , 11 . 
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PHYSICAL AND CHEMICAL 


Name Source Class Sp. Ghr. 

Mattie 

Formerly much used in lacquers Evergreen shrubs in Mediter- HI. B 1.067 

and spirit varnishes. Not so pop- ranean regions. Pistacia (1 .04-1 .07) 

ular now. lentiscum 

Mecca Balsam (Balm off Gilead) 

Used as a tonic in the Orient. Balwmodendron gileaden9e III. A 

in Arabia 

Myrrh 

(Bdellium is a variety.) Has 50- Turkey, India, Arabia, Somali- I. 

60^ gum. Used in medicine. iand. Species of Comniphora 

Peru Balsam 

Has 55-66% cinnamein. Used in Central America. Black liquid III. A 1.14-1.151 

medicine and perfumery. from Toiuifera pereirae 

Olibanum or Frankincense 

Used in perfumery. Bomwellia Carterii, etc. Soma- 
liland and S. Australia I. 

Pontlanak 

Composition: — 84.5% resin acids, Borneo III. B, C 1.037 

4% resenes. A recent to semi-fossil 

resin. Similar to, but harder and 

less odorous than soft manila. Used 

in spirit varnishes. 

Rosin or Colophony 

Largely abiotic acid, C 20 H 30 O 2 . Fmus species. Mostly Finus III. B 1.045- 

Commonest and cheapest resin. paluatria. Gum obtained on 1.086 

Graded according to color. Used in distillation 
paints, soap, paper, etc. 

Gum Sandarac 

Composition: — 85% sandaracolic N. E. Africa. Small trees: Col- III. B 1.073 

acid, 10% callitrolic acid. Common Utria quadrivalvia 
resin for use in spirit varnishes. 

Sierra Laone Copal 

The hardest of the recent resins. W. Africa. Guibourtia III. B 1 .072 

Cktpalifera 

Balsam Storax 

Used in medicine. Levant and Greece. Styrax III. A 

ojfficinalia 

Balsam Tolu S. America. Toiuifera III. A 

balaamum 

Gum Thus A soft, fresh oleoresin 

from slashed trees, yielding tur- Pinua species III. A 

pentine and rosin on distillation. 

Gum Tragaeanth 

Swells in water— used In ad- Asia Minor and Persia, 

hesives. Awtragalua gummifer 


Gum 
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physical™ CHEMICAL 


Name 

Source 

Class 

Sp.Gf. 

VmiIn Tiirpmtim 

European larch. Laiix europoeo 

III. A 

1.094- 

1.190 

Zaniibar Copal 

Composition ;-85$ resin acids, 
10^ essential oils, 5% resenes. A 
common resin, little used only be- 
cause of its high price. Soluble in 
oils after depolymerization. 

Zanzibar and E. Africa 
Tnchylobium venucotum 

m.D 

1.054- 

1.063 


GLYCERIDE CONTENT OF DRYING OILS 

The values in the table give the percentage content of various fatty acid esters 
present in the glyceride structure of the common drying oils. 

The composition of different samples of the same drying oil may vary consider- 
ably. These variations are often reilccted in changes in the constants of the oil, par- 
ticularly the iodine value. 


Oil 

Saturated 

Oleate 

Linoleate 

Linolonate 

Eleoetearate 

Cottonseed 

25 


35 

.. 


Soybean 

14 


52 

8 


Dehydrated Castor 

5 


85 

, , 


Linseed 

10 

18 

17 

55 


Perilla 

7 

14 

16 

63 


Tung 

5 

7 

3 

, • 

85 

Oiticica 

10 

6 

10 


74* 


^Licinite, (Ci 7 H{ 70 C 02 ))C 3 Hj 
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COMPOSITION AND 

See also special fables on 

Proteins contain the elements of carbon, oxyaen, hydrogen, nitrogen and often 
among others sulfur and phosphorus, thus furnishing the elements for the building 
and repairing of tissue as well as energy for heat and muscular power. They are sup- 

g lied by vegetable proteins — ^grain foods, legumes and nuts, and animal proteins — 
esh foods, eggs and dwry products. Fats contain the elements of carbon, hydrogen 
and oxygen and are utilized for heat and muscular power; the excess is stored as fat 
in the body. The sources of this type of food are the vegetable and animal fats or oils. 
Carbohydrates contain the elements of carbon, hydrogen and oxygen; they furnish 
fuel for heat and muscular energy. The excess is transformed and stored in the body 
as fat. Water contains the elements oxygen and hydrogen and is a neutral substance 
which does not furnish energy but is necessary for the digestive fluids, for transport- 
ing soluble substances in the blood and lymph, for maintaining proper dilution of 
soluble substances in the body, for excreting soluble wastes and for regulating the 
temperature of the body. It is furnished by fluids taken (water, beverages, soups, 
etc.), by the water content of solid foods and by that formed in metabolism. Mineral 
a^ts snare in forming and maintaining bones, teeth, blood, etc., and aid in digestion 
and metabolism. Among such minerals are the following elements. Aluminum oc- 
curs only in traces and is probably of very little importance. Arsenic is an acid form- 
ing element occurring in traces in many animal and vegetable foods; it is probably 
of very little importance. Calcium, a base forming element, is a sinew, muscle, and 
blood mineral and maintains the bone structure. It is supplied by watercress, turnip 
tops, dandelions, spinach, lettuce, tomatoes, lemons, oranges, strawberries, cran- 
berries, cheese, milk, buttermilk, wheat, oats, rye, barley, peas, lentils, and nuts. 
Chlorine, an acid forming element, is a secretion mineral. The amount required per 
day is 6 to 8 grams. It is supplied by table salt, lettuce, spinach, cabbage, beets, 
parsnips, milk, cheese, strawberries, bananas, pineapples, grapes, potatoes, beans, 
barley, corn, oats, peas, and sea foods. Fluorine, an acid forming element, furnishes 
a substance needed in building tooth enamel and eye tissue. It is supplied in minute 
amounts by vegetables, fruits, eggs, milk and seeds. Iodine, an acid forming element, 
is a gland mineral. It is supplied by iodized salt, salt water fish, asparagus, cabbage, 
green peas, beans, rice, potatoes, lettuce, mushrooms, tomatoes, grapes, pears, and 
pineapples. Iron is a blood mineral occurring in the red blood cells. It is siij)plied by 


No. 

Food item, edible 
portion 

% 

Water 

/o , 

Protein 


rtf 

Carbo- 

hydrate 

Ash, mg/lOOff j 

Ca 

P 

Fe 

1 

Almonds 

4.7 

18.6 

54.1 

19.6 

254 

475 

4.4 

2 

Apples (d) 

1.6 

1.4 

1.0 

93.9 

24 

42 

4.1 

3 

Apples (f) 

84.1 

0.3 

0.4 

14.9 

6 

10 

0.3 

4 

Applesauce (c) 

79.8 

0.2 

0.1 

19.7 

4 

6 

0.2 

5 

Apricots (c) 

77.3 

0.6 

0.1 

21.4 

10 

15 

0.3 

6 

Apricots (f) 

85.4 

1.0 

0.1 

12.9 

16 

23 

0.5 

7 

Apricots t (d) 

24 

5.2 

0.4 

66.9 

86 

119 

4.9 

8 

Artichokes, jer. 


2.4 

0.1 

16.5 

.... 

.... 

.... 

9 

Asparagus (c) 

93.6 

1.6 

0.3 

3.0 

20 

34 

1.0 

10 

Asparagus (f) 

93.0 

2.2 

0.2 

3.9 

21 

62 

0.9 

11 

cream soup 

88 

2.5 

3.2 

5.5 

130 

100 

0.5 

12 

Avocados (f) 

65.4 

1.7 

26.4 

5.1 

10 

38 

0.6 

13 

Bacon, raw 

20 

9.1 

65 

1.1 

13 

108 

0.8 

14 

cooked 


21.3 

64.6 


13 

213 

2.7 

15 

Bananas 

74.8 

1.2 

0.2 

23 

8 

28 

0.6 

16 

Barley, pearled 

11.1 

8.2 

1.0 

78.8 

16 

189 

2.0 

17 

Beans, baked (o) 

71.0 

5.7 

2.0 

19.0 

49 

154 

1 3.4 

18 

kidney (d) 

10.5 

22.0 

1.5 

62.1 

148 

463 

1 10.3 

19 

lima (f) 

66.5 

7.6 

0.8 

23.5 

63 

1 158 

2.3 


t Sutfurad. 
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USE OF FOODS 

Vitamins, and Fats and Oils. 

lettuce, spinach, turnips, asparagus, leeks, onions, cabbage, lentils, radishes, 
pumpkin, oats, rice, rye, beans, mushrooms, grapes, raisins, strawberries, goose- 
berries, cherries, prunes, grapefruit, pineapple, currants, and almonds. IVfagnesium. 
a base forming element and a cell-building substance, maintains chiefly teeth, bone 
and muscular tissue. The amount requiied per day is the equivalent of 0.3 to 0.5 
grams magnesium oxide (MgO). It is supplied by dandelions, lettuce, watercress, 
turnip tops, cab})age, celery, asparagus, tomatoes, l>erries, lemons, bananas, oranges, 
limes, pineapple, raisins, almonds, walnuts, wheat, oats, rice, and barley. Phos- 
phorus is an acid forming element which is necessary for the building of nervous 
tissue, bones, and teeth. It is supplied by eggs, milk, sea foods, liver, asparagus, 
watercress, turnips, beans, lentils, figs, prunes, currants, apples, berries, wheat, oats, 
barley, rice, and rye. Potassium is a strongly basic clement helping to make the 
tissues elastic. The amount required per day is the equivalent of 2 to 3 grams of the 
oxide (KzO). It is supplied by potato skins, spinach, beans, ttirnips, parsnips, lettuce, 
tomatoes, rhubarb, huckleberries, limes, and lemons. an acid forming ele- 

ment, supplies a substance necessary for building hair, nafls, skin, and teeth. It is 
supplied by egg whites, meat, nuts, lettuce, dandelions, asparagus, onions, radishes, 
cucumbers, celery, strawberries, apples, apricots, cherries, primes, mushrcK>ms, olives, 
oats, rye, and millet. Sodium, a strongly basic element, aids digestion and is a 
blood and gland mineral. Tlie amount required per day is the equivalent of 4 to 6 
grams of the oxide (NazO). It is supplied by table salt, spinach, dandelions, cab- 
bage, beets, cauliflower, asparagus, carrots, cucumbers, turnips, strawberries, figs, 

g runes, apricots, olives, tomatoes and milk. Sulfur is an acid element utilized in 
uilding protein tissue. The amount required per day is the equivalent of 2 to 3.5 
grams of the oxide (SO3). It is supplied by eggs, cabbage, meats, fish, corn, cheese, 
brussels sprouts, string beans, lima beans, raspberries, cranberries, and raisins. 
Manganese is a tissue mineral and aids in carrying oxygen from the lungs to the 
cells. It is supplied by endive, watercress, parsley, almonds, walnuts, and egg yofiis. 

Abbreviations: a, acid; Asc., ascorbic acid; b, basic; c, canned; d, dried; e, excel- 
lent source; f, fresh (food item), fair source (vitamin); g, good source; h, high; 
1, low; ra or med., medium; n, neutral; Nia., niacin; r, rich source; Reac., reaction; 
Rib., riboflavin; si., slice; Thi., thiamin; tr., trace. 



% 

Kg-cal 



Vitamin 



Fiber 

loTg 



A 

Thi. 

Rib. 

Nia. 

Asc. 


1 

2.0 

640 

% cup or 107 


0 

0.25 

0.67 

4.6 

tr 

ma 

2 


390 



0 

0.05 

0.08 

0.5 

11 


3 

1.2 

64 

1 small 


90 

0.04 

0.02 

0.2 

5 

lb 

4 


80 



60 

0.01 

0.01 

tr 

1 


5 


89 

■ . ... 

1350 

0.02 

0.02 

0.3 

4 

b 

6 

7 

2.6 

56 

292 

3/e cup 

16 halves 


2790 

7430 

0.03 

0.01 

0.04 

0.16 

0.7 

3.3 

4 

12 

b 

8 


77 



e 


g 


g 

b 

9 


21 


600§ 

0.06 

0.09 

0.8 

15 

lb 

10 

0.8 

26 

12 stalks, 5 in. 


1000 1 

0.16 

0.17 

1.2 

33 

lb 

11 


62 



f j 





lb 

12 

0.7 

265 

one, 2 in. 


290 

0.12 

0.15 

1.1 

16 


13 

0.5 

626 

1 0 si., Vixl Vix4Vi in. 


0 

0.42 

0.10 

2.1 

1 ® 

a 

14 

1.0 

667 

26 81., 14x1 Vix3 in. 







a 

15 

1.0 

99 

Vi large 


430 

0.09 

0.06 

' 0.6 

' 10 

lb 

16 

0.3 

357 

14 cup 


0 

0.12 

0.08 

3.1 

0 

ma ' 

17 

1 .4 

117 

Vi cup 


70t 

0.05 

0.05 

0.8 

4t 


18 

4.4 

350 

Vi cup 


0 

0.60 

0.24 

2.1 

2 

... 

19 

i 

131 

Vi cup 


280 

0.25 

0.14 

0.9 

32 

mb 


Based on green product; bleached product contains only a trace. 
Contributed by tomatoes. 
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No. 

Food item, edible 
portion 

% 

Water 

Protein 


cJl. 

hydrate 

Ash, mg:/100g | 

Ca 

P 

Fe 

1 

lima (c) 

80.9 

3.8 

0.3 

13.5 

27 

73 

1.7 

2 

lima (d) 

12.6 

20.7 

1.3 

61.6 

68 

381 

7.5 

3 

navy (d) 

10.5 

22.0 

1.5 

62.1 

148 

463 

10.3 

4 

soya (d) 

7.5 

34.9 

18.1 

12.0t 

227 

586 

8.0 

5 

strlno (f) 

88.9 

2.4 

0.2 

7.7 

65 

44 

1.1 

6 

string (c) 

94.0 

1.0 

0 

3.8 

27 

19 

1 .4 

7 

Beef, chuck roast 

65 

18.6 

16 

0 

11 

200 

2.8 

8 

corned (c) 

57.3 

24.4 

15 

0 

29 

113 

4.0 

9 

dried, chipped 

47.7 

34.3 

6.3 

0 

20 

370 

5.1 

10 

hamburger 

55 

16 

28 

0 

9 

172 

2.4 

11 

heart (f) 

75.4 

16.5 

6.3 

0.7 

10 

236 

6.2 

12 

liver (f) 

70.9 

19.8 

4.2 

3.6 

8 

373 

12.1 

13 

loin steak 

57 

16.9 

25 

0 

10 

182 

2.5 

14 

rib roast 

59 

17.4 

23 

0 

10 

188 

2.6 

15 

round steak 

67 

19.3 

13 

0 

11 

208 

2.9 

16 

rump roast 

53 

15.5 

31 

0 

9 

167 

2 3 

17 

soup meat 

70 

20.3 

9 

0 

12 

219 

3.0 

18 

stew 73% lean 

53 

15.8 

30 

0 

9 

170 

2.4 

19 

tongue (f) 

68 

16.4 

15 

0.4 

30 

119 

6.9 

20 

Beet greens (f) 

90.4 

2.0 

0.3 

5.6 

118* 

45 

3.2 

21 

Beets (f) 

87.6 

1.6 

0.1 

9.6 

27 

43 

1.0 

22 

Beets (c) 

89.4 

1.0 

0 

8.7 

15 

29 

0.6 

23 

Biscuits, baking powder 

36 

8.6 

8.9 

50.0 

60 

106 

0.7 

24 

Blackberries 

84 

1.2 

1.1 

11.9 

17 

34 

1.0 

25 

Bologna sausage 

62.4 

14.8 

15.9 

3.6 

9 

160 

2.2 

26 

Bouillon 

94 

2.2 

0.1 

0.2 



.... 

27 

Bran 

20 

16.3 

8.5 

54.4 

120 

1215 

8.5 

28 

Bread, graham 

37 

8.9 

1.8 

52.1 

50 

218 

2.5 

29 

rye. light 

37.6 

6.4 

3.4 

51.7 

22 

96 

0.8 

30 

white, enriched 

35.9 

8.5 

2.0 

52.3 

56 

100 

1.8 

31 

whole wheat 

37 

9.5 

3.5 

48.0 

60 

370 

2.6 

32 

Bread pudding 

86 

5.0 

8.1 

15.9 

110 

90 

0 

33 

Broccoli 

89.9 

3.3 

0.2 

5.5 

130 

76 

1.3 

34 

Brussels sprouts 

84.9 

4.4 

0.5 

8.9 

34 

78 

1.3 

35 

Butter 

15.5 

0.6 

81 

0.4 

16 

16 

0.2 

36 

Buttermilk 

90.5 

• 3.0 

0.5 

4.8 

105 

97 

0.3 

37 

Cabbage 

92.1 

1.4 

0.2 

5.3 

46 

31 

0,5 

38 

dehydrated, unsuifited 

8.8 

13.7 

1.8 

68.8 

374 

274 

4.7 

39 

Cake, light batter 

26.8 

6.4 

8.2 

57.0 

62 

126 

2.0 

40 

Candy, marshmallows 

13 

6.7 

0 

80 




41 

chocolate creams 

24 

1.4 

11 

63 

.... 



42 

chocolate fudge 

12 

2 

10 

76 

32 

39 

0.1 

43 

gum drops 

12 

11 

0 

77 

.... 

.... 


44 

mints 

12 

0 

0 

88 




45 

nut bar 

14 

5.3 

18.6 

62 

67 

26 

1.5 

46 

Cantaloups 

94 

0.6 

0.2 

4.6 

17 

16 

0.4 

47 

Carrots (f) 

88.2 

1.2 

0.3 

9.3 

39 

37 

0.8 

48 

Carrots (c) 

92.2 

0.5 

0.4 

6.1 

22 

24 

0.6 

49 

dehydrated 

5.6 

4.0 

1.4 

83.1 

242 

102 

5.9 

50 

Catsup 

69.5 

2.0 

0.4 

24.5 

12 

18 

0.8 

51 

Cauliflower 

91.7 

2.4 

0.2 

4.9 

22 

72 

1.1 

52 

Celery 

93.7 

1.3 

0.2 

3.7 

50 

40 

0.5 

53 

cream soup 

90 

2.1 

2.8 

5.0 

110 

76 

0.3 

54 

Chard 

91.8 

1.4 

0.2 

4.4 

105* 

36 

4.0 

55 

Cheese, Cheddar 

39 

23.9 

32.3 

1.7 

873 

610 

0.6 


I Available carbohydrate, 

* May not be available because of presence of oxalic loid. 




USE OF FOODS 


m 


No. 

Fi^r 

Rg-cal 

per 

100 g 

100 g Portion 

Vitamin 


A 

Thi. 

Rib. 

Nia. 

Asc. 


1 


72 

Vz cup 

130 

0.03 

0.05 

0.5 

8 


2 

4.6 

341 

Yz cup 

0 

0.60 

0.24 

2.1 

2 

mb 

3 

4.4 

350 

Vzcup 

0 

0.60 

0.24 

2.1 

2 

ib 

4 

4.4 

351 

Vz cup 

110 

1.14 

0.31 

2.1 

tr 


5 

1.9 

42 

Yzoup 

630 

0.08 

0.10 

0.6 

19 

lb 

6 


19 

Vz cup 

410 

0.03 

0.05 

0.3 

4 


7 


218 

8 cu. in. 

0 

0.12 

0.15 

5.0 

0 

. . . 

8 


232 


0 

0.02 

0.19 

2.7 

0 

a 

9 


194 

6 si., 4x6 in. 

0 

0.11 

0.22 

3.7 

0 

a 

10 


316 

Vz cup 

0 

0.10 

0.13 

4.3 

0 

. . . 

11 


126 

V4x4x4 in. 

0 

0.54 

0.90 

6.8 

14 

. . . 

12 


131 

Vix3x6 in. 

19200 

0.27 

2.80 

16.1 

31 

ma 

13 


293 

Vix4x4 in. 

0 

0.10 

0.13 

4.6 

0 


14 


277 

8 cu. in. 

0 

0.11 

0.14 

4.7 

0 

ma 

15 


194 

Vix4x4 in. 

0 

0.12 

0.16 

5.2 

0 

ma 

16 


341 

8 cu. in. 

0 

0.10 

0.12 

4.2 

0 

ma 

17 


162 

8 cu. in. 

0 

0.13 

0.16 

5.5 

0 

. . . 

18 


333 

8 cu. in. 

0 

0.10 

0.12 

4.3 

0 

. . . 

19 


202 

Vix4x4 in. 

0 

0.22 

0.27 

5.0 

0 


20 


33 

Vz cup, cooked 

6700 

0.05 

0.17 

0.3 

34 

. . . 

21 

0.9 

46 

V% cup 

20 

0.03 

0.05 

0.4 

10 

. . . 

22 

0.8 

39 

VzCup 

20 

0.01 

0.03 

0.1 

5 


23 


715 

6 small 


.... 




la 

24 

2.5 

62 

1 Ve cup 

g 

.... 

.... 



b 

25 


217 

3 si., V&x4x4 In. 

0 

0.31 

0.30 

3.0 

0 

a 

26 


11 

Vi cup 




. . . 



27 

18 


2 cups 


.... 

g 

. . . 

. . . 

a 

28 

1.1 

266 

avi si., 3/8 in. 

f 



. . . 

. . . 

la 

29 

0.5 

263 

3V3 sI., 3/8 in. 

0 

0.16 

0.04 

1.1 

0 

la 

30 

0.2 

261 

3!/3sl.,3/8in. 

0 

0.24 

0.15 

2.2 

0 

la 

31 

1.2 

262 

3/3 si., 3/8 in. 

0 

0.28 

0.15 

3.5 

0 

la 

32 


156 


f 




. . . 

la 

33 

. . . 

37 


3500 

0.09 

0.21 

0.9 

118 


34 


58 

Vi cup 

400 

0.11 

0.06 

0.3 

94 


35 

0 

733 

7 tablespoons 

3300 

tr 

0.01 

0.1 

0 

n 

36 

0 

36 

Vi cup 

tr 

0.04 

0.18 

0.1 

1 

tb 

37 


29 

1 Vi (f) » Vi cooked 

80 

0.07 

0.06 

0.3 

52 

Ib 

38 


346 


520 

0.41§ 

0.37 

2.4 

189§ 

Ib 

39 


327 

2x3x3 in. 


0.03 

0.10 

0.7 

0 

ma 

40 


345 








41 


350 







n 

42 


400 


f 

• • . • 

• • . • 



n 

43 


350 







n 

44 


350 







n 

45 


435 








46 

2.1 

23 

Vi of 4 Vi in. melon 

3240t 

0.06 

0.04 

0.8 

33 

mb 

47 

1.1 

45 

Vi cup 

12000 

0.07 

0.06 

0.5 

6 

mb 

48 

. . . 

30 


12000 

0.03 

0.02 

0.3 

2 

mb 

49 

. . . 

361 


117000 

0.29 

0.28 

3.2 

11 

mb 

50 

. * . 

110 


1880 

0.09 

0.07 

2.2 

11 


51 


31 

Vi cup 

90 

0.10 

0.11 

0.6 

69 

Ib 

52 

0.98 

22 

4 stalks 

0 

0.03 

0.04 

0.3 

7 

Ib 

53 


55 

Vi cup 

f 




. . . 

Ib 

54 


25 

Vi cup, cooked 

2800 

0.06 

0.13 

0.2 

38 

mb 

55 


393 

1x2x3 in. 

1740 

0.04 

0.50 

0.2 

0 

la 


§ If sulfited, the thiamine value would be much lower, and the ascorbic value about double; also 
loss on storage, 
t Deeply colored varieties. 
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COMPOSITION AND 



Ash, mg/lOOg 


P I 


1 

Cheese, cottage 

74.0 

19.2 

0.8 

4.3 

82 

263 

0.5 

2 

cream 

53.3 

7.1 

36.9 

1.7 

298 

208 

0.2 

3 

Swiss 

35 

27.6 

34.9 

1.3 

1100 

810 

1.4 

4 

Cherries (f) 

87 

1.3 

0.5 

13.3 

19 

31 

0.5 

5 

canned 

78.1 

0.6 

0.1 

20.8 

11 

14 

0.3 

6 

Chestnuts 


6.3 

5.4 

40.3 

.... 


4.1 

7 

Chicken, roasters § 

66.0 

20.2 

12.6 

0 

16 

218 

1.9 

8 

boned (c) 

67.1 

21.8 

9.8 

0 

32 

218 

1.9 

9 

soup 

85 

10.5 

0.8 

2.4 


9 

0.1 

10 

Chickpeas 

10.6 

20.8 

4.7 

60.9 

92 

375 

7.1 

11 

Chocolate, bitter 

2.3 

5.5 

52.9 

18 

95* 

343 

2.5 

12 

milk choc. 


8.0 

34.9 

51.1 


.... 


13 

Clam chowder 


1.8 

0.8 

6.7 

130 

110 

0.5 

14 

Cocoa 

4.3 

9.0 

18.8 

31 .0 

160* 

709 

2.7 

15 

Coconut, dry, shredded 

3.3 

3.6 

39.1 

53.2 

43 

191 

3.6 

16 

Codfish 

82.6 

16.5 

0.4 

0 

18 

189 

0.9 

17 

salt, cooked 

.... 

42.3 

0.5 

.... 

.... 

.... 


18 

Cod liver oil 

0 

0 

100 

0 

0 

0 

0 

19 

Collards 

86.6 

3.9 

0.6 

7.2 

249 

58 

1.6 

20. 

Consomme 

95 

2.5 


0.4 

.... 

.... 


21 

Cookies, plain 

4.8 

6.0 

12.7 

75.0 

22 

65 

0.6 

22 

Cooking oil 

0 

0 

100 

0 

0 

0 

0 

23 

Corn, sweet (f) 

73.9 

3.7 

1.2 

20.5 

9 

120 

0.5 

24 

canned 

80.5 

2.0 

0.5 

16.1 

4 

51 

0.5 

25 

Corn bread 

37 

6.2 

7.0 

39.0 

55 

102 

0.7 

26 

Corn flakes 

9.3 

7.9 

0.7 

80.3 

10 

56 

1.0 

27 

Corn meal, cooked 


1.4 

0.8 

11.9 

5 

39 

0.2 

28 

white, degerminated 

12 

7,5 

1.1 

78.8 

10 

140 

1.0 

29 

white, whole-grain 

12 

9,1 

3.7 

73.9 

18 

248 j 

2.7 

30 

yellow, degerminated 

12 

8.3 

1.2 

78.0 

10 

140 

1.0 

31 

yellow, whole-grain 

12 

9.1 

3.7 

73.9 

18 

276 

2.7 

32 

Cornstarch 

12 

0.5 

0.2 

87.0 

tr 

tf j 

tr 

33 

Corn oil 

0 

0 

100 

0 




34 

Corn syrup 

.... 

.... 


75 

6 

103 

0.8 

35 

Cowpeas 

10.6 

22.9 

1.4 

61.6 

80 1 

450 

7.8 

36 

Crackers, assorted 

4.5 

9.5 

10.3 

72.7 

22 

102 

1.5 

37 

graham 

5.5 

8.0 

10.0 

74.3 

20 

203 

1.9 

38 

soda 

4.0 

6.6 

8.8 

68.8 

22 

11 

0.2 

39 

Cranberries (f) 

85 

0.4 

0.7 

11.3 

18 

13 

0.6 

40 

dried 

4.9 

2.9 

6.6 

84.4 

82 

22 

3.4 

41 

sauce 

48.1 

0,1 

0.3 

51.4 

8 

7 

0.3 

42 

Cream, 20 % 

72.5 

2.9 

20.0 

4.0 

97 

77 

0.1 

43 

Crisco 

0 

0 

100 

0 

0 

0 

0 

44 

Cucumbers 

96.1 

0,7 

0.1 

2.7 

10 

21 

0.3 

45 

Currants (d) 

3 

2.4 

1 .7 

74.2 

82 

195 

4.7 

46 

Currants (f) 

82 

1.6 

0.4 

12.7 

26 

38 

0.7 

47 

Dandelion greens] 

85.8 

2.7 

0.7 

8.8 

187 

70 

3.1 

48 

Dates 

11 

2.1 

2.8 

78.4 

65 

72 

5.1 

49 

Doughnuts 

.... 

6.6 

22.2 

54.4 

.... 


.... 

50 

Duck 

.... 

18.3 

19.0 

0 

10 

197 

1.7 

51 

Egg, white, boiled 

.... 

12.3 

0.6 

, . * . 

14 

14 

0.1 

52 

whole (f) 

74.0 

12.8 

11.6 

0.7 

54 

210 

2.7 

53 

whale (d) 

2 

48.2 

43.3 

2.6 

187 

800 

8.7 

54 

yolk (f) 

49.4 

16.3 

31.9 

0.7 

147 

586 

7.2 

1 55 

Eggplant 

92.7 

1.1 

0.2 

6.6 

15 

37 

0.4 

L£ 

Endive 

94.8 

1.0 

0.6 

2.6 

104 

38 



May not be available because of presence of oxalic acid. 







USE OF FOODS 
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Kg*4;al 



Vitamin 


No. 


per 

100 g Portion 







100 g 



Thi. 

i Rib. 

1 Nia. 

1 


101 

Vi cup 

30 

0.02 

0.29 

0.1 

2 


367 

1x2x3 In. 

2210 

0.01 

0.14 

0.1 

3 








4 

0.2 

70 

Vi cup 





5 


86 


430 

0.03 

0.02 

0.2 

6 

1.8 

236 

Vk cup 





7 


194 

Vi broiler 


0.11 

0.18 

8.6 

8 


175 



0.01 

0.15 

3.7 

9 


61 






10 


369 



0.35 

0.15 

1.4 

11 


570 

3Vi squares 


tr 

0.24 

1.1 

12 


551 

3 bars 





13 


45 






14 


329 

40 teaspoons 


tr 

0.39 

2.3 

16 


579 

bYs cups 


tr 

tr 

tr 

16 


70 

1x1 Vix4 in. 


0.04 

0.05 

2.3 

17 


173 

Vi cup flakes 





18 


900 

7 tablespoons 





19 


50 


6870 

0.22 

0.20 

0.8 

20 


12 






21 


438 

8, 2V4 in. diam. 

0 

0.04 

0.04 

0.5 

22 

0 

900 

7 tablespoons 

0 

0 

0 

0 

23 

0.5 

108 

Vi cup 

390 1 

0.15 

0.14 

1.4 

24 

0.5 

77 

Vi cup 

200 1 

0.02 

0.05 

0.8 

25 

0.2 

240 

2 si., 1x2x2 in. 





26 

0,2 

359 

3Vi cups 


0.16 

0.08 

1.6 

27 

0.2 

59 

Vi cup 





28 

0.2 

355 


0 

0.16 

0.09 

0.9 

29 


365 


0 

0.41 

0.12 

1.7 

30 


356 


300 

0.15 

0.06 

0.9 

31 


365 


510 

0.45 

0.17 

2.1 

32 


352 

16 tablespoons 

0 

0 

0 

0 

33 


900 

7 tablespoons 





34 

0 

300 

5 tablespoons 





35 

0 

351 



0.83 1 

0.23 

2.2 

36 


422 

1 5 crackers 




0.6 

37 

1.5 

419 

10 crackers 


0.30 

0.12 

1.5 

38 

0 

378 

22 crackers 





39 

1.5 

53 

1 cup 





40 


409 


660 

0.19 

0.18 

0.9 

41 


209 


30 


0.04 


42 

0 

208 

Vi cup 

830 

0.03 

0 14 

0.1 

43 

0 

900 

10 tablespoons 





44 

0.7 

14 

one, 1 V4 x 3 in. 

0# 

0.04 

0.09 

0.2 

45 

18.2 

322 

Vi cup 





46 

3.2 

61 

Vi cup 





47 

0.7 

52 


13650 

0.19 

0.14 

0.8 

48 

5.5 

358 

14 





49 


444 

1 





50 


244 

VixIVixIVi in. 



g 


51 


57 

3 whites 



f 


52 


158 

2 

1140 

0.12 

0.34 

0.1 

53 


593 


4460 

0.35 

1.23 

0.2 

54 


355 

7 yolks 

3210 

0.32 

0,52 


55 


28 


30 

0.07 

0.06 

0.8 

66 

0.7 

15 

Vi head 






t Rich in vitamin D. 

1 Based on yellow corn; white corn contains only a trace. 
f Based on pared cucumber; unpared contains about 260 1. U. per 100 g. 


Heao. 
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COMPOSITION AND 


Food item, edible 
portion 

% 

Water 

Protein 

Farina 

11 

11.5 

enriched 

11 

11.5 

Fig bars 

13.8 

4.2 

Figs (d) 

18 

4.3 

Fish, medium fat 

77.2 

19.0 

Flour, buckwheat 

12 

6.3 

graham 

11 

13.3 

rye, light 

11 

8.9 

rye, whole-grain 

10 

11.2 

soy, low fat 

11 

44.7 

soy, medium fat 

9 

42.5 

soy, full fat 

9 

35.9 

wheat, patent 

12 

10.8 

wheat, pat. enriched 

12 

10.8 

whole wheat 

11 

13.0 

Frankfurters 

64.3 

15.2 

Fruit cocktail (c) 

80.6 

0.4 

Fudge 

18.8 

2.0 

Gelatin 

8w5 

91.4 

Goose 


16.3 

Gooseberries 

88.2 

0.8 

Grapes 

81.6 

0.8 

Grapefruit (f) 

88.8 

0.5 

Grapefruit (c) 

79.8 

0.6 

Juice (c) 

89.4 

0.5 

Gravy, meat stock 

86 

0.9 

Haddock (f),raw 

77 

16.8 

Halibut (f) 

76.7 

18.6 

Ham, lean (f) 

60 

25.0 

medium fat (f) 

53 

15.2 

mod. fat, smoked 

42 

16.9 

Heart, beef (f) 

75.4 

16.5 

Hickory nuts 

5.8 

15.4 

Hominy 

11.4 

8.5 

cooked 


1.1 

Honey 

20 

0.3 

Ice cream 

62.0 

4.0 

Jam 

28 

0.5 

Jellies 

34.5 

0.2 

Kale 

86.6 

3,9 

Kidney, veal 

76 

16.9 

Lamb, leg roast 

63.7 

18.0 

shoulder roast 

58.3 

15.6 

sirloin chop 

63.7 

18 

Lard 

0 

0 

Lemons 

89.3 

0.9 

Lentils, dry 

10 

25.7 

Lettuce, headed 

94.8 

1.2 

all other 

94.8 

1.2 

Limes 

86.0 

0.8 

Liver, beef, raw 

70.9 

19.8 

calves, raw 

70 

19.0 

Lobster (c) 

81 

16.4 

Loganberries 

84 

1.0 

Macaroni 

11 

13 

cooked 

83 

2.5 


ABh, mg/lOOg 


hydrate Ga 


1 Farina 

2 I enriched 

3 Fig bars 

4 Figs (d) 

5 Fish, medium fat 

6 Flour, buckwheat 

7 graham 

8 rye, light 

9 rye, whole-grain 

10 soy, low fat 

11 soy, medium fat 

12 soy, full fat 

13 wheat, patent 

14 wheat, pat. enrich^ 

15 wholewheat 

16 Frankfurters 

17 Fruit cocktail (c) 

18 Fudge 

19 Gelatin 

20 Goose 

21 Gooseberries 

22 Grapes 

23 Grapefruit (f) 

24 Grapefruit (c) 

25 juice (c) 

26 Gravy, meat stock 

27 Haddock (f), raw 

28 Halibut (f) 

29 Ham, lean (f) 

30 medium fat (f) 

31 mod. fat, smoked 

32 Heart, beef (f) 

33 Hickory nuts 

34 Hominy 

35 cooked 

36 Honey 

37 Ice cream 

38 Jam 

39 Jellies 

40 Kale 

41 Kidney, veal 

42 Lamb, leg roast 

43 shoulder roast 

44 sirloin chop 

45 Lard 

46 Lemons 

47 Lentils, dry 

48 Lettuce, headed 

49 all other 

50 Limes 

61 Liver, beef, raw 
52 calves, raw 

63 Lobster (c) 

54 Loganberries 

55 Macaroni 

56 cooked 


t Available carbohydrate. 
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No. 

Fi^ 

Kg-cal 

per 

100 g 

100 g Portion. 

Vitamin 

Reac. 

A 

Thi. 

Rib. 

Nia. 

Asc. 

1 


359 


0 

0.06 

0.06 

1.0 

0 

a 

2 


359 


0 

0.37 

0.26 

1.3 

0 


3 


363 


0 

0.02 

0.06 

0.9 

0 


4 

1.8 

317 

17 

f 


f 

. . . 


mb 

5 


98 

^x1^x4 in. 


0.07 

0.07 

4.2 

2 


6 


354 

^4 cup 

0 

0.31 J 

0.08 

2.1 

0 

a 

7 

1.9 

359 

V4 cup 






ma 

8 


358 

% cup 

0 

0.15 

0.07 

0.9 

0 

a 

9 


361 

Ya cup 

0 

0.47 

0.21 

1.7 

0 


10 

. . . 

246 

Ya cup 

70 

1.10 

0.35 

2.9 

0 


11 

. . . 

283 

^4 cup 

no 

0.82 

0.34 

2.6 

0 


12 

. . . 

375 

Ya cup 

140 

0.77 

0.28 

2.2 

0 


13 


355 

Ya cup 

0 

0.07 

0.03 

0.8 

0 

ma 

14 


355 

Ya cup 

0 

0.44 

0.26 

3.5 

0 


15 

0.9 

360 

Ya cup 

0 

0.56 

0.12 

5.6 

0 

ma 

16 

0.1 

201 

3 links 

0 

0.19 

0.23 

2.4 

0 

ma 

17 

. . . 

78 


160 

0.01 

0.01 

0.4 

2 


18 


356 

1 cu in. 





. . . 


19 


367 

33 teaspoons 







20 


391 




f 



la 

21 

2.5 

47 

Vi cup 





. . . 


22 

4.3 

74 

24 grapes 

80 

0.05 

0.03 

0.4 

4 

b 

23 

0.4 

44 

Vi, 4 in. diam. 

tr 

0.04 

0.02 

0.2 

40 

b 

24 

. . . 

81 


tr 

0.03 

0.02 

0.2 

30 

b 

25 


41 

Yb cup 

tr 

0.03 

0.02 

0.2 

35 

b 

26 

0 

99 

Vi cup 







27 


74 

Hx1^x4 In. 

f 


f 

. . . 


a 

28 


121 

Vix1^4x4 in. 

f 





ma 

29 


236 

14x3x4Vi in. 

f 


f 



ma 

30 


340 

14x3x4 Vi in. 

0 

0.96 

0.19 

4.1 

0 


31 


384 

Vix3x4Vi In. 

0 

0.78 

0.19 

3.8 

0 

ma 

32 


126 

1x2x3 in. 

0 

0.54 

0.90 

6.8 

14 


33 


714 

Vi cup 







34 

. . . 

357 


0 

0.15 

0.05 

0.9 

0 


35 

. . . 

49 

Vi cup 


.... 




... 

36 

. . . 

319 


0 

tr 

0.04 

0.2 

4 

. . . 

37 

0 

210 

Ybcuq 

fl 





lb 

38 

. > . 

288 


10 

0.02 

0.02 

0.2 

6 

. . . 

39 

0 

261 


10 

0.02 

0.02 

0.2 

4 

n 

40 


50 


7540 

0:^2 

0.35 

0.8 

116 


41 


125 

Vi cup, diced 

0 


0 

g 

f 

ma 

42 


230 

Vix4x4 in. 

0 

0.21 

0.26 

5.9 

0 

ma 

43 


290 

Vix4x4 in. 

0 

0.18 

0.23 

5.2 

0 


44 


230 

Vix4x4 in. 

0 

0.21 

0.26 

5.9 

0 

ma 

45 

0 

930 

10 tablespoons 

0 

0 

0 

0 

0 

n 

46 

0.9 

44 

1 lemon 

0 

0.04 

tr 

0.1 

45 

lb 

47 

2.0 

357 

3 cups 

0 


Q 



la 

48 

0.7 

18 

Yb head 

540 

0.06 

0.07 

0.2 

8 


49 

0.7 

18 


1620 

0.06 

0.07 

0.2 

18 

. . . 

50 

0.9 

53 

1 Vi limes 

0 

0.04 

tr 

0.1 

27 


51 

. . . 

131 

Vix3x6 in. 

19200 

0.27 

2.80 

16.1 

31 

ma 

52 


124 

14x3x6 in. 


.... 





53 


83 

Vi cup 


.... 




a 

54 

1.4 

69 

1 14 cup 





0 

b 

55 


360 


0 

0.13 

0.08 

2.1 

0 


56 


69 

Vi cup 








t Whole-flrain flour has approximately 0.61 mg thiamine; 0.16 mg riboflavin; and 4.2 mg .niacin per 
100 g. 
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COMPOSITION AND 


Food item, edible 
portion 


Mackerel (f) 
Maple sugar 


skim, dry 
evaporated, un- 
sweetened 

condensed, sweetened 
chocolate flavored 


Ca%p< 

hydrate 


Ash, mg/lOOg 


14 

Molasses, cane 

16 

Mushrooms 

16 

Mustard greens 

17 

Noodles 

18 

cooked 

19 

Oatmeal 

20 

cooked 

21 

Okra 

22 

Oleomargarine 6 

23 

Olives, green 

24 

ripe 

25 

Olive oil 

26 

Onions, mature 

27 

dehydrated 

28 

Oranges 

29 

juice 

30 

Oysters, solids A liquor 

31 

32 

stow 

Parsley 


33 

Parsnips 

34 

Peaches (f) 

35 

canned 

36 

dried, sulfured 

37 

Peanuts, roasted 

38 

Peanut butter 

39 

Pears (f) 

40 

canned 

41 

Peas (f) 

42 

canned 

43 

(d), cooked 

44 

(d), split 

46 

Pecans 

46 

Peppers, green (f) 

47 

Pickles, cucumber 

48 

Pie, apple 

49 

cream 

60 

custard 

51 

lemon meringue 


pumpkin 
Pineapple (f) 
canned 


see also special tables. 
With vitamin A added. 































USE OF FOODS 
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No. 


Kg-oal 
per 
109 g 

100 g Portion 


Vitamin 

Thi. 1 Rib. 

1 Nia. 

1 Asc. 

1 

• • • 

139 

1x2x3 in. 






2 

0 

340 







3 

0 

293 







4 

. . . 

288 


10 

0.02 

0.02 

0.2 


5 

0 

720 

Vi cup 

210 

0.04 

0.04 

0 


6 

0 

69 

H cup 

160 

0.04 

0.17 

0.1 


7 

0 

496 


1400 

0.30 

1.46 

0.7 


8 

0 

35 

Vi cup 

' 

0.04 

0.18 

0.1 


9 

0 

359 


40 

0.35 

1.96 

1.1 


10 

0 

139 


400 

0.05 

0.36 

0.2 


11 

0 

327 


430 

0.05 

0.39 

0.2 


12 

0 

75 


90 

0.03 

0.16 

0.1 


13 

0 

62 




f 



14 

0 

240 

5Vi tablespoons 


0.08 

0.16 

2.8 


15 

0.8 

42 

Vi cup (c) 






16 


28 


6460 

0.09 

0.20 

0.8 

102 

17 

. . . 

385 


200 

0.13 

0.12 

2.1 

0 

18 


92 

Vi cup 






19 

1.3 

396 

1 Vi cups 


0.55 

0.14 

1.1 

0 

20 

0.2 

62 

Vi cup 



f 


fl 

21 

. . . 

39 


740 

0.12 

0.10 

0.7 

30 

22 

0 

733 

7 tablespoons 

1980t 

0 

0 

0 

0 

23 


144 


420 

tr 




24 


209 

20 






25 

0 

900 

!4cup 






26 

0.8 

49 

3 medium size 

50 

0.03 

0.02 

0.1 

9t 

27 


350 


20 

0.23 

0.15 

1.1 

37 

28 

0.6 

50 

1, 2Vi in. diam. 

190 

0.08 

0.03 

0.2 

49 

29 

0 

55 

Vi cup 

100 

0.07 

0.02 

0.2 

42 

30 


1 50 



0.18 

0.23 

1.2 


31 

... 

102 




f 



32 



5 in. bunch 






33 

2.5 

83 

Vi cup 

0 

0.11 

0.09 

0.2 


34 

0.6 

51 

1 medium size 

880 

0.02 

0.05 

0.9 


35 


75 

Vi peach 

450 

0.01 

0.02 

0.7 


36 

. . . 

295 


3250 

0.01 

0.20 

5.4 


37 

2.5 

600 

Vi cup 

0 

0.30*1 

0.16 

6.2 


38 

2.4 

619 

6 tablespoons 

0 

0.20 

0.16 

6.2 


39 

2.7 

70 

1 medium size 

20 

0.02 

0.04 

0.1 


40 

1.5 

75 

2 halves +3 tbs juice 

r 

0.01 

0.02 

0.1 


41 

1.7 

101 

Vi cup 

680 

0.36 

0.18 

2.1 


42 

. . . 

69 


540 

0.11 

0.06 

0.9 


43 

1.2 

93 

Vi Cup 






44 

4.4 

354 

Vi cup 

370 

0.87 

0.29 

3.0 

2 

45 


747 

Vi cup 

50 

0.72 

0.11 

0.9 

2 

46 

. . . 

29 

1 large size 

630 

0.07 

0.04 

0.4 

120 

47 

0.7 

11 

1, IVixSin. 

190 

0.01 

0.02 

tr 

7 

48 

0.8 

266 

Vi of 9 in. diam. 

0 

0.05 

0.04 

0.4 

0 

49 

0 

233 

Vi of 9 in. diam. 

0 

0.03 

0.08 

0.2 

0 

50 

0 

183 







51 

0 

262 







52 

. . . 

308 







53 

. . . 

200 







54 

0.4 

58 

Vi cup, diced 

130 

0.08 

0.02 

0.2 


55 

0.4 

87 

Vi cup, diced 

80 

0.07 

0.02 

0.2 



t Plain oleomargarine la considered to have no vitamin A value. 

I Qreen bunching onions contain about 23 mg ascorbic acid per 100 gm. 
* Without skins; with skins thiamine vaiue is higher. 
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COMPOSITION AND 


Tat 


Nol 

Food item, edible 
portion 


Protem 

& 

aX^ 

hydrate 

Ash, mg/lOOg 1 

Ca 

P 

Fe 

1 

Pineapple juice (c) 

86.2 

0.3 

0.1 

13.0 

15 

8 

0.5 

2 

Plums (f) 

85.7 

0.7 

0.2 

12.9 

17 

20 

0.5 

3 

canned 

78.6 

0.4 

0.1 

20.4 

8 

12 

1.1 

4 

Popcorn, popped 

5 

10.7 

5.0 

78.7 




5 

Pork, chops, lean 

60 

20.3 

19.0 

0 

12 

180 

2.5 

6 

chops, med. fat 

52 

16.6 

31.0 

0 

10 

140 

1.3 

7 

loin 

58 

16.4 

25 

0 

10 

177 

2.5 

8 

spareribs 

53 

14.6 

32 

0 

8 

157 

2.2 

9 

salt, fat 

8 

3.9 

85 

0 

2 

42 

0.6 

10 

sausage, links 

41.9 

10.8 

44.8 

0 

6 

116 

1.6 

11 

Potato 

77.8 

2.0 

0.1 

19.1 

11 

56 

0.7 

12 

baked 

72 

3.1 

0.12 

25.4 

18 

73 

1.1 

13 

boiled 

77 

2.5 

0.1 

20.3 

14 

58 

0.9 

14 

chips 

4 

9.0 

40.0 

46.5 

35 

160 

4 

15 

desiccated 

7.2 

7.1 

0.7 

82.0 

25 

103 

3.7 

16 

fried 

70 

2.3 

8.6 

18.3 

12 

54 

1.2 

17 

mashed 

75 

2.5 

4.6 

18.0 

125 

59 

1.0 

18 

sweet, baked 

68.5 

1.8 

0.7 

27.9 

30 

49 

0.7 

19 

sweet, desiccated 

5.3 

5.1 

0.9 

86.1 

76 

75 

2.3 

20 

soup 


3.2 

3.6 

10 

120 

99 

0.5 

21 

Prunes (d) , cooked 


0.8 

0 

29.3 

22 

1 

2.1 

22 

(d), unsulfured 

24 

2.3 

0.6 

71.0 

54 

85 

3.9 

23 

Puffed rice 

8.8 

7.2 

0.4 

82.6 

9 

92 

0.9 

24 

wheat 

6 2 

11.9 

1.5 

77.7 

33 

353 

3.7 

25 

Pumpkin (f) 

90.5 

1.2 

0.2 

7.3 

21 

44 

0.8 

26 

canned 

90.2 

1.0 

0.3 

7.9 

20 

36 

0.7 

27 

Quinces 

84 

0.3 

0.1 

13.9 

.... 

.... 

1.0 

28 

Radishes 

93.6 

1.2 

0,1 

! 4.2 

37 

31 

1.0 

29 

Raisins (d), unsulfured 

24 

2.3 

0.5 

71.2 

78 

129 

3.3 

30 

Raspberries (f), black 

.... 

1.5 

1.6 

15.6 

49 

52 

1.0 

31 

(f) . red 


1.1 

0.6 

14.4 

49 

52 

1.0 

32 

Rhubarb (f) 

94.9 

0.5 

0.1 

3.8 

51* 

25 

0.5 

33 

! Rico, brown 

12.0 

7.5 

1.7 

77.7 

39 

303 

5.5 

3i4 

[ white 

12.3 

7.6 

0.3 

79.4 

9 

92 

0.7 

3& 

1 polished, cooked 

.... 

2.2 

0.1 

22.5 

2 

24 

0.2 

36 

pudding 

.... 

4,0 

4.6 

31.4 

41 

42 

0.2 

37 

Rutabagas 

89.1 

1.1 

0.1 

8.9 

55 

41 

0.4 

38 

Salad dressing 

44.7 

1.1 

36.8 

13.9 

9 

30 

0.4 

39 

French 

38.3 

0.8 

39 

17.3 

5 

5 

0.1 

40 

mayonnaise 

16 

1.5 

78 

3.0 

19 

60 

1.0 

41 

Thousand Island 

50 

3.3 

43 

3.3 

43 

84 

1 .4 

42 

Salad oil 

0 

0 

100 

0 

0 

0 

0 

43 

Salmon (f) 

66 

22.0 

12.3 

0 

24 

253 

0.8 

44 

canned 

67.4 

20.6 

9.6 

0 

67 

286 

1.3 

45 

Sardinest ' 

57.4 

25.7 

11.0 

1.2 

35 

365 

1.8 

46 

Sard i nee § 

47.1 

21.1 

27 

1.0 

29 

299 

1.5 

47 

Sauerkraut (c) 

93.2 

1.1 

0.2 

3.4 

46 

31 

0.5 

48 

Shredded wheat 

7.7 

10.4 

1.4 

78.7 

38 

385 

3.8 

49 

Shrimp (c) 

78.3 

17.8 

0.8 

0.8 

75 

210 

2.0 

50 

Sirup, table blends 

25 

0 

0 

74 

46 

16 

4.1 

51 

Soybeans (d), whole 

7.5 

34.9 

18.1 

12.0# 

227 

586 

8.0 

52 

Spaghetti 

11 

13 

1.4 

73.9 

22 

144 

1.2 

53 

cooked 

83.5 

2.2 

0.1 

13.7 

4 

25 

0.2 

54 

Spinach (f) 

92.7 

2.3 

0.3 

3.2 

81* 

55 

3.0 


* May not be available because of presence of oxalic acid. 
% Canned in oil, drained solids, 
i Canned in oil, total contents of can. 
t Av<iilable carbohydrate. 
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No. 

Film 

K.g->cal 

per 

100 g 

100 g Portion 

Vitamin 


A 

Thi. 

Rib. 

Nia. 

Asc. 


1 


54 

%cup 

80 

0.05 

0.02 

0.2 

9 


2 

0.5 

56 

3 medium size 

350 

0.15 

0.03 

0.6 

5 

a 

3 


84 


230 

0.03 

0.03 

0.4 

1 

. . , 

4 


403 

9 cups 







5 


253 

1 chop, Yz in. thick 

f 


f 



ma 

6 


337 

1 chop, 14 in. thick 

f 


f 



ma 

7 


291 


0 

1.04 

0.20 

4.4 

0 


8 


346 


0 

0.92 

0.18 

3.9 

0 

. . . 

9 

0.5 

781 

10 si., ’/zx 114x3 in. 

0 

0.18 

0.04 

0.9 

0 


10 


446 

214 links, 3x3Vi in. 

0 

0.22 

0.15 

2.3 

0 


11 


85 


20 

0.11 

0.04 

1.2 

17 


12 

0.4 

115 

1 !4f 214 in. diam. 






. . . 

13 

0.4 

92 

1, 214 in. diam. 

g 




f 

lb 

14 


580 

50 large chips 







15 


363 


0 

0.25 

0.10 

4.8 

26 


16 

0.3 

160 

14 cup 







17 

0.3 

123 

14 cup 







18 


125 

1 14, 214 in. diam. 

7700 1 

0.10 

0.06 

0.7 

22 

lb 

19 


373 


21900 

0.18 

0.14 

1.9 

34 


20 


85 


f 



. . . 


lb 

21 

1.3 

122 

4 prunes+3 tbs juice 

e 


g 


f 

a 

22 


299 


1890 

0.10 

0.16 

1.7 

3 


23 


363 


0 

0.05 

0.03 

1.4 

0 

la 

24 


372 


0 

0.15 

0.12 

4.2 

0 

la 

25 

1.2 

36 

14 cup cooked 

3400 

0.05 

0.08 

0.6 

8 

lb 

26 


38 

14 cup 

3400 

0.02 

0.06 

0.5 

0 

lb 

27 

1.8 

58 

Yi med. size 







28 

0.7 

22 

10, 1 in. diam. 

30 

0.04 

0.04 

0.1 

24 

lb 

29 

1.8 

298 

y 4 cup 

50 

0.15 

0.08 

0.5 

tr 

hb 

30 

3.5 

83 

1 14 cup 





g 

lb 

31 

2.8 

67 

1 cup 







32 

0.7 

18 

14 cup, cooked 

30 

0.01 


0.1 

9 

mb 

33 


356 


0 

0.29 

0.05 

4.6 

0 


34 


351 


0 

0.05 

0.03 

1.4 

0 


35 

0.1 

100 

14 cup 






la 

36 


182 







lb 

37 

1.3 

41 

14 cup, cooked 

330 

0.06 

0.06 

0.5 

36 

mb 

38 

0 

391 

14 cup 

140 

0.02 

0.03 

0 

0 

... 

39 

0 

423 

14 cup 

0 

JO 

0 

0 

0 

n 

40 

0 

720 

14 cup 

210 

0.04 

0.04 

0 

0 

la 

41 


413 

14 cup 

f 


f 



a 

42 

0 

900 

7 tablespoons 

0 

0 

0 

0 

0 


43 


203 

3/4x3x4 in. 

g 



f 


ma 

44 


169 


80* 

0.03 

0.18 

6.5 

0 


45 


207 


290 

0.06 

0.12 

5.2 

0 

ma 

46 


331 


710 

0.05 

0.10 

4.3 

0 


47 


20 

Vs cup 

tr 

0.03 

0.20 

0.2 

18« 

b 

48 

1.7 

369 

314 biscuits 

0 

0.20 

0.14 

4.2 

0 

a 

49 

. . . 

82 


60 

0.01 

0.03 

1.9 

0 

a 

50 

0 

296 

6 tablespoons 

0 

0 

0.01 

0.1 

0 


51 

4.4 

351 

14 cup 

110 

1.14 

0.31 

2.1 

tr 


52 


360 


0 

0.13 

0.08 

2.1 

0 

a 

53 


66 

14 cup 






... 

54 


25 


9420 

0.12 

0.24 

0.7 

59 

hb 


I Pale colored varieties much lower. 

Based on pink salmon; red variety may be several times higher. 
• Drained solids only. 
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COMPOSITION AND 



* May not be available because of presence of oxalic acid. 

« Based on dark brown sugar; lower values for light brown sugar, 
t Drained solids. 






















USE OF FOODS 


7B7 



t Vitamin values based on muscle meat only. 
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RECOMMENDED DAILY DIETARY ALLOWANCES 

Fat. Allowances must be based at present more on food habits than on physio- 
logical requirements. It is desirable that fat be included in the diet to the extent of at 
least 20 to 25% of the total calories and that fat intake include essential unsaturated 
fatty acids (the linoleic and arachidic acids of natural fatty acids) to the extent of at 
least 1% of the total calories. For a very active person consuming 4500 calories and 
for children and for adolescent persons, it is desirable that 30 to 35% of the total 
calories be derived from fat. Since foodstuffs such as meat, milk, cheese, nuts, etc., 
contribute fat to the diet, it is necessary to use separated or “visible** fats such as 
butter, oleomargarine, lard, or shortenings to supply only one-third to one-half the 
amounts indicated. 

Water. A suitable allowance for adults is 2.5 liters (2.5 quarts) daily. An ordinary 
standard is one milliliter for each calory of food. Most of this quantity is contained 
in prepared foods. At work or in hot weather, requirements may reach 5 to 13 liters 
daily. Water should be allowed ad libiturriy since sensations of thirst usually serve as 
adequate guides to intake except for infants and sick persons. 

Salt. The needs for salt and for water are closely interrelated. The average normal 
intake of sodium chloride is 10 to 15 grams daily, an amoimt which meets the require- 
ments for a water intake up to 4 liters daily. When sweating is excessive, one addi- 
tional gram of salt should be consumed for each liter of water in excess of 4 liters 
daily. With heavy work or in hot climates 20 to 30 grams daily may be consumed. 
Even then, most persons do not need more salt than usually occurs in prepared foods. 
After acclimatization persons produce sweat that contains only about 0.5 grams to 
the liter in contrast with a content of 2 to 3 grams for sweat of the unacclimatized 
person; after acclimatization the need for increase of salt beyond that of ordinary 
food disappears. 

Iodine. The requirement for iodine is probably about 0.002 to 0.004 mg daily for 
each kg of body weight. This need is met by the regular use of iodized salt; its use is 
especially important in adolescence and pregnancy. 

Phosphorus. The allowances should be at least equal to those for calcium in the 
diets of children and of women during the latter part of pregnancy and during lacta- 
tion. In the case of other adults the allowances should be approximately 1.5 times 
those for calcium. In general it is safe to assume that if the calcium and protein needs 
are met through common foods, the phosphorus requirement also will be covered be- 
cause the common foods richest in calcium and protein are also the best sources of 
phosphorus. 

Copper. The requirement for adults is about 1 to 2 rag daily. Infants and children 
require approximately 0.05 mg for each kg of body weight. A good diet normally will 
supply sulTicient copper. 

Vitamin K. The requirement usually is satisfied by any good diet except for the 
infant in utero and for the first few days after birth. Supplemental vitamin K is 
recommended during the last month of pregnancy. When it has not been given in this 
manner, it is recommended for the mother preceding delivery or for the baby im- 
mediately after birth. 

Folic acid (pteroylglutamic acid, vitamin Bo, L. casei factor or vitamin M). 
The quantitative requirement cannot be closely estimated from evidence now avail- 
able. 





















THE VITAMINS 
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COMPOSITION OF MILK FROM VARIOUS MAMMALS 


Mammal 

Specific 

Gravity 

Water 

Casein 

Total 

Albumin Proteins 

Fat 

Sugar 

Ash 

Total 

Solids 

Asa 

1.0320 

90.12 

0.79 

1.06 

1.85 

1.37 

6.19 

0 . 47 ' 

9.88 

Bitch 

1.0350 

75.44 

.... 


11.17 

9.57 

3.09 

0.73 

24.56 

Buffalo 

1.0350 

82.25 

.... 

.... 

5.05 

7.51 

4.44 

0.75 

17.75 

Camel 

1.0420 

86.57 



4.00 

3.07 

5.59 

0.77 

13.43 

Cow 

1.0313 

87.27 

2.88 

6.51 

3.39 

3.68 

4.94 

0.72 

12.73 

Cow coiustrum 

1.0420 

75.07 

4.19 

12.99 

17.18 

3.97 

2.28 

1.63 

24.93 

Dolphin 


41 .00 


.... 

11.00 

46.00 

1.30 

0.60 

59.00 

Elephant 

1.0313 

79.30 



2.51 

9.10 

8.59 

0.50 

20.70 

Goat 

1.0305 

86.88 

2.87 

6.89 

3.76 

4.07 

4.64 

0.85 

13.12 

Human 

1 .0298 

87.58 

0.80 

1.21 

2.01 

3.74 

6.37 

0.30 

12.42 

Llama 

1.0340 

86.55 



3.90 

3.15 

5.60 

0.80 

13.45 

Mare 

1.0347 

90.58 

iiso 

6.75 

2.05 

1.14 

5.87 

0.36 

9.42 

Rabbit 

1.0470 

69.50 


i6!4* 

12.00 

13. 5Q 

2.00 

?:i“ 

30.50 

Rat 

• • • • 


6.9’ 

11.3 

14.8 

3.9 


Reindeer 


67*.00 

8.30 

1.50 

9.80 

17. oa 

2.80 

1.50 

3 V.OO 

Sheep 

1 .0355 

83.57 

4.17 

0.98 

5.15 

6.ltf 

4.17 

0.93 

16.43 

Sow 

1.0380 

83.94 



7.23 

4.55- 

3.23 

1.05 

16.06 

Commercial 

products: 

Milk 


87.17 

3.02 

0.53 

3.55 

3.69 

4.88 

0.71 

12.83 

Cream 


65.51 

3.61* 


3.61 

26. 7& 

3.52 

0.61 

34.39 

Skimmed milk 


90.66 

3.11* 


3.11 

0.74‘ 

4.75 

0.74 

9.34 

Butter milk 


90.27 

4.06* 

6.*74«* 

4.06 

0.93^ 

3.73 

0.67 

9.37 

Whey 


93.24 

0.85* 

0.33** 

0.85 

0.23, 

4.77 

0.65 

6.76 


*''Per cent caeein plus albumin 
**Per cent lactic acid 


COMPOSITION OF COWS MILK 


Whole 

milks* 

f Water* 87.1 

Solids* 12.9 

i 00 . 0 

(According to 

[Fat 3,9 

• Non-fat 9.0 

Van Slyke) 

1 Nitrogen compds. 
^ Milk sugar 

3.2 

5.1 

j Casein 
( Albumin 

2.5 

0.7 

100 

1 Gases — CO 2 , N 2 , O 2 

1 "1^9 

[Ash 

0.7 

9.0 


372 


Whole 

milk= 

100 


Casein 

Albumin 

Qalactin 

Fibrin 

Globulin 


3.00 

0.60 

0.20 


(According to Babcock) 


3.80 


Lactose 4.5 
Citric aci d 0.1 
4.6 


Potassium oxide 
Sodium oxide 
Calcium oxide 
Magnesium oxide 
Ferric oxide 
Sulfur trioxide 
Phosphorus trioxide 
Chloride 


0.700 


Olein 
Palmitin 
Stearin 
M yr istin 
Butin (trace) 
Caprylin (trace) 
Caproin 

Capri nin (trace) 
Butyrin 


Water 


Containing 
nitrogen = 


3.8 


4.6 


Ash 


0.7 


Solids 
not fat < 


9.1 


Glycerides of 
insoluble and 
non-volatile 
acids 

Glycerides of 
soluble and 
volatile acids 


> 3.3 


0.3 


Fat «3.6 


Total 

solidss 


12.7 


} **87.3 




796 


MILK 


Table showing the per cent total solids in milk corresponding to the per cent of fat 
and Quevenne lactometer reading.* 

To use the table^ first find in the column at the extreme left the number correspond- 



*See also a table: Conversion Table for Quevenne and New York Board of Health Laclomeier Readings to 

Specific Gravity 


TOTAL MILK SOLIDS 

The percentage of total milk solids may be calculated from the foUowing exprea* 
eion: (A-t-B+0.14) = % total solids; where A=% butter fatXl.2; and B *» Que- 
Vanne lactometer reading X 0.25. 
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SOLIDS 


ing to the % of butterfat, then in the same line with this and in the same column as 
the observed lactometer reading as given across the top of the table will be found 
the % of total solids. 


Quevonne Ijactometer Heading at 15.56°C (60°F) I 

30.5 

31.0 

31.5 

ISO 

32.5 

33.0 

33.5 

msM 

34.5 

35.0 

35.5 

BDi 

10.9 

11.0 

11.1 

11.3 

11.4 

11.5 

11.6 

11.8 

11.9 

12.0 

12.1 

12.3 

11.0 

11.1 

11.3 

11.4 

11.5 

11.6 

11.8 

11.9 

12.0 

12.1 

12.3 

12.4 

11.1 

11.3 

11.4 

11.5 

11.6 

11.8 

11.9 

12.0 

12.1 

12.3 

12.4 

12.5 

11.2 

11.4 

11.5 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12,4 

12.5 

12.6 

11.4 

11.6 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

12.7 

11.5 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

12.7 

12.9 

11.6 

11.7 

11.9 

12.0 

12.1 

12.2 

12.4 

12.5 

12.6 

12.7 

12.9 

13.0 

11.7 

11.9 

12.0 

12.1 

12.2 

12,4 

12.5 

12.6 

12.7 

12.9 

13.0 

13.1 

11.8 

12.0 

12.1 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

12.0 

12.1 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

13.3 

12.1 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

11.1 

13.2 

13.3 

13,5 

12.2 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

1|.2 

13.3 

13.5 

13.6 

12.3 

12.5 

12.6 

12.7 

12.8 

13.0 

13.1 

13.2 

13.3 

13.5 

13.6 

13.7 

12.4 

12.6 

12.7 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

12.6 

12.7 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

12.7 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

li7 

13.8 

13.9 

14.1 

12.8 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

14.1 

14.2 

12.9 

13.1 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

14.1 

14.2 

14.3 

13.0 

13.2 

13.3 

13.4 

13.5 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

13.2 

13.3 

13.4 

13.6 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

14.5 

13.3 

13.4 

13.5 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

14.5 

14.7 

13.4 

13.5 

13.7 

13.8 

13.9 

14.0 

14.2 

14.3 

14.4 

14.5 

14.7 

14.8 

13.5 

13.7 

13.8 

13 9 

14.0 

14.2 

14.3 

14.4 

14.5 

14.7 

14.8 

14.9 

13.6 

13.8 

13.9 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

13.8 

13,9 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

15.1 

13.9 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

15.1 

15.3 

14.0 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

15.1 

15.3 

15.4 

14.1 

14.3 

14.4 

14.5 

14.6 

14.8 

14.9 

15.0 

16.1 

15.3 

15.4 

15.5 

14.2 

14.4 

14.5 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

14.4 

14.5 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

14.5 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

15.9 

14.6 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

15.9 

16.0 

14.7 

14.9 

15.0 

15.1 

15.2 

15.4 

15.5 

15.6 

15.7 

15.9 

16.0 

16.1 

14.8 

15.0 

15.1 

15.2 

15.3 

15.5 

15.6 

15.7 

15.8 

16.0 

16.1 

16.2 

15.0 

15.1 

15.2 

15.3 

15.5 

15.6 

15.7 

15.8 

16.0 

16.1 

16.2 

16.3 


CURDLING OF MlLK 

Approximate Time Required to Reach the Curdling Point of Milk 
at Various Temperatures. 
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STANDARDIZATION OF MILK AND CREAM 
Pearson's Square Method, 

The ibllowing procedure is a convenient method for calculating the relative parts 
by weight of two materials containing the same component but in difTerent amounts 
which are to be mixed in order to obtain a product in which the component is present 
in an amount lying between that of the two starting products. Thus, to calculate the 
relative parts by weight of a 3% butter fat milk and a 40% butter fat cream which 
would be required in order to obtain 500 p>ounds of a 5% butter fat milk, proceed as 
follows: Draw a square and place the nuinber corresponding to the desired % in the 
center (Fig. 1 ) and on the two corners at the left place the numbers corresponding 
to the %of starting materials (Fig. 2) ; subtract the number in the center of the square 
from the larger of the two numbers on the left and write this number on the corner 
diagonally opposite the larger of the numbers on the left (Fig. 3 ) ; then subtract the 
Bm^er of the two numbers on the left from the number in the center and write the 
result on the remaining corner (Fig, 4). The two numbers on the right side of the 
square represent the parts by weight of each of the starting products and which in 
this example gives the answer that 35/37 of 500 (or 473 pounds) of 3% butter fat 
milk and 2/37 of 500 (or 27 pounds) of 40% butter fat cream when mixed will give 
500 parts of 5% butter fat milk. 



3 


3 


35 3 


5 


5 


5 


5 


40 


40 


40 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 


ICE CREAM INGREDIENTS 


1 Pouods per gallon 

% Total 


% Non-Fat 

Ingredient 

at 60® F 

solids 

%Fat 

milk solids 

Water 

8.3 

.... 



Skim milk 

8.6 

9.3 

0.05 

9.25 

Milk 

8.6 

13.0 

4.0 

9.0 

16% Cream 

8.4 

25.5 

18.0 

7.5 

20% Cream 

8.4 

27.4 

20.0 

7.4 

25% Cream 

8.4 

31.9 

25.0 

6.9 

30% Cream 

8.35 

36.4 

30.0 

6.4 

35% Cream 

8.3 

41.0 

35.0 

6.0 

40% Cream 

8.3 

45.5 

40.0 

5.5 

45% Cream 

8.25 

50.0 

45.0 

5.0 

50% Cream 

8.2 

54.6 

50.0 

4.6 

Condensed whole milk 

8.9 

27.3 

7.9 

19.4 

3:1 Condensed skim milk 

9,3 

27.9 

0.15 

27.75 

4:1 Condensed skim milk 

9.66 

37.1 

0.19 

36.91 

5:1 Condensed skim milk 

10.09 

46.4 

0.23 

46.17 

3:1 Sweetened skim condensed milk 

11.25 

71.9 

0.15 

27.75 

3:1 Sweetened whole condensed milk 

10.8 

72.5 

8.8 

21.7 

Evaporated milk 

8.9 

25.5 

7.8 

17.7 

Butter 

.... 

84.0 

83.0 

1.0 

Skim milk powder 

.... 

97.2 

1.35 

95.85 

tee cream mix 13% sugar 

9.00 

29.0 

8.0 

8.0 

loe cream mix 15% sugar 

9.20 

.... 

.... 

11.7 

Ice cream mix 14% sugar 

9.10 

.... 

8.0 

10.5 
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NATURAL WATERS FOR mOUSTRIAL USE 

Cf. W. D.iCollins, Chem. and Eng. News 21, i062 (19^3). 

Reproduced by Permission. 

SURFACE AND GROUND WATERS 

Typical natural waters available for industrial use in the United States are shown 
in Table L They have been classified into five types as follows: 

f Type A. Catskill supply of New York City. This type is a natural soft water. For 
practical purposes it may be considered the equivalent of distilled or rain water and 
I may contain not more than approximately 30 parts per million of dissolved mineral 
matter. Public water supplies of this type are the Catskill supply of New York City, 
the supply of Boston and surrounding territory, the Hetch Hetchy supply of San 
Francisco, and the supply of Asheville, N. C. Rivers and lakes in Maine and other 
New England states, and streams and lakes in or near mountains may supply these 
clear waters of low mineral content. The hardness of these natural waters is less than 
the best that could be obtained by softening methods in use before development of the 
ion-exchange systems. The very soft waters have a tendency to be corrosive and may 
require treatment or special precautions to prevent damage from corrosion. 

Type B. Niagara River, filtered for public supply of Niagara Falls, N. Y. This type 
is a hard water intermediate between Type A and Type C, This water, represented by 
the waters of the Great Lakes, except Lake Superior, is more like the soft waters than 
the real hard waters. As such it has been used for many domestic supplies but for 
industrial uses where hardness is detrimental the water must be softened. Public 
supplies of this type of water are those in Detroit, Milwaukee, Chicago, Cleveland, 
Sandusky, Toledo, Erie, Buffalo, Niagara Falls, and many smaller places along the 
lakes and the St. Lawrence River. 

Type C. Wells 30 to 60 feet deep used for public supply of Dayton, Ohio. Tliis type 
is a genuinely hard water as commonly used throughout the industrial areas in the 
heart of the country. These hard waters are the most widely distributed throughout 
the United States and the water obtained from the wells is so hard that softening is 
needed to make it acceptable for general domestic use or for most industrial uses. 

Type D. Well 2,000 feet deep used for public supply of Maywood, 111. This type 
contains enough chloride to require a separate listing. In a few waters nitrate is 
present as a major constituent but these waters may be classed as variants of the 
hard water type if their total mineral content is in the range of usable waters. 

Type E. Well 330 feet deep at Smithfield, Va. This type is representative of a 
smaller but distinct class of rwiurally softened waters. Their hardness may be well 
below the average hardness of the waters classed as soft whereas their total mineral 
content may be well up in the range of the really hard waters. Many of the softened 
waters in Louisiana and Mississippi are highly colored. The softened, or sodium bi- 
carbonate waters, are found in widely scattered areas but they are somewhat more 
common in the Atlantic and Gulf Coastal Plain. 



NATURAL WATERS FOR INDUSTRIAL USE 


Salt Waters. This class may include all waters not considered generally usable. 
Sea water may be taken as the typical salt water. It has about 35,000 parts per mil- 
lion of dissolved salts. Cf. Clarke, “The Data of Geochemistry,” t/. GeoL Survey 
Bull. 770 [i92U). It is characteristic of sea water that the magnesium greatly exceeds 
the calcium. Most brines from inland wells carry more calcium than magnesium. 
They also have a smaller proportion of sulfate than sea water and may have much 
more dissolved mineral matter, often running up to 200,000 or 300,000 parts per mil- 
lion. Such brines may be the raw materials of certain chemical industries. 

General Characteristics. An important characteristic of natural waters is the 
hydrogen-ion concentration. In general the pH of natural waters tends to center 
around 7.0 or a little above. Well waters low in dissolved solid mineral cx>nstituent8 
and high in carbon dioxide are often found with a pH below 6.0, and not too rarely 
with a pll below 5,0. Sodium bicarbonate waters may have a pH of 8.0 or more. 
Temperature is an important factor in relation to industrial use. Cf. Collins, “Tem- 
perature of Watxjr Available for Industrial Use in the United States,” U. S. GeoL 
Survey Water-Supply Paper 520-F (1925). Ground waters i^rmally have a constant 
temperature that is close to the mean annual air tempera tisre for water from depths 
of 30 to 60 feet. Below 60 feet the temperature increases about 1® F. for each increase 
in depth of from 60 to 100 feet according to location. Surface water temperatures are 
variable and not wholly predictable. Reservoirs and lakes may show stratiheation. 
In deep lakes a top layer of 20 to 30 feet responds to atmo^heric changes while the 
temperature at greater depths remains constant. 

In Table I following, the waters used industrially are illustrated by analyses from a 
report on industrial water supplies that gives analyses for 670 supplies used by about 
57,000,000 consumers. The extent to which the five analyses can be taken as repre- 
sentative of waters available for industrial use is as follows; 


Type 

Number of Supplies 

Number of 
Stales 

Population Supplied 

A 

131 

25 

11,170,968 

B 

75 

29 

11,581,024 

C 

47 

16 

2,153,459 

D 

19 

10 

600,785 

E 

8 

3 

128,583 


Although Table I is based on the public supplies of only 670 places, including the 
larger places in each state, the general conclusions can safely be applied to water 
supplies that are available for industrial use in the United States. Cf. Collins, Lamar, 
and Ix>hr, “The Industrial Utility of Public Water Supplies in the United States, 
1932,” U* S. GeoL Survey Water-Supply Paper 658 (/9J4), 

RIVER WATERS 

Analyses of river waters are shown in Table II. River waters carry widely varying 
amounts of suspended matter. Some streams regularly have only a few parts per 
million of suspended matter. At times of heavy rains or rapid melting of snow they 
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NATURAL WATERS FOR INDUSTRIAL USE 

may carry much more. Rivers like the Missouri and Colorado normally carry from a 
few hundred to several thousand parts per million of suspended matter. The average 
load in the Missouri is of the order of magnitude of about 2,000 parts per million. The 
average load of suspended matter in the Colorado River at Grand Canyon, Ariz., is 
about 1 per cent, 10,000 parts per million. At times the Colorado at Grand Canyon 
has carried as much as 12 per cent, 120,000 parts per million, for a day. The tempera* 
ture of river waters foUows the changes in air temperature, with a lag that is de- 
pendent on many conditions. In a very general way it has been found that the mean 
monthly temperature of a river water at any point is likely to be within a few degrees 
of the mean monthly air temperature unless there are conditions that affect the 
temperature strongly. There is a lag in the rise of spring and early summer tempera- 
ture in streams that are fed by melting snow. 


TABLE L TYPICAL ANALYSES OF SURFACE AND GROUND 
WATERS IN THE UNITED STATES 
From U. S. Geological Survey Water Supply Paper 658. 


(Parts per million) 


Type 

A 





Silica (SiOz) 

2.4 

12 

10 

9.4 

22 

Iron (Fa) 

0.14 

0.02 

0.09 

0.2 

0.08 

Calcium (Ca) 

5.8 

36 

92 

96 

3.0 

Magnesium (Mg) 

1.4 

8.1 

34 

27 

2.4 

Sodium (Na) 

1.7 

6.5 

8.2 

183 

215 

Potassium (K) 

0.7 

1.2 

1.4 

18 

9.8 

Bicarbonate (HCO 3 ) 

14 

119 

339 

334 

549 

Sulfate (SO 4 ) 

9.7 

22 

84 

121 

11 

Chloride (Cl) 

2.0 

13 

9.6 

280 

22 

Nitrate (NO 3 ) 

0.54 

0.1 

13 

0.2 

0.52 

Total Dissolved Solids 

31 

165 

434 

983 

564 

Total Hardness as CaCOj. . . 

20 

123 

369 

3^1 

17 



(Equivalents per million) 


Type 

A 

B 

C 

D 

E 

Calcium (Ca) 

0.29 

1.80 

4.59 

4.79 

0.15 

Magnesium (Mg) 

0.12 

0.67 

2.80 

2.22 

0.20 

Sodium (Na) 

0.07 

0.28 

0.36 

7.96 

9.35 

Potassium (K) 

0.02 

0.03 

0.04 

0.46 

0.25 

Total Cations 

0.50 

2.78 

7.79 

15.43 

9.95 

Bicarbonate (HCO 3 ) 

0.23 

1.96 

5.56 

6.47 

9.00 

Sulfate (SO 4 ) 

0.20 

0.46 

1.75 

2.52 

0.23 

Chloride (Cl) 

0.06 

0.37 

0.27 

7.90 

0.62 

Nitrate (NO 3 ) 

0.01 

0.00 

0.21 

0.00 


Total Anions 

0.50 

2.78 

7.79 

15.89 

9.86 





BOS 
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TYPICAL ANALYSES OF VARI- 

From information supplied mostly by Geological Survey Water-Supply Paper, 
No. 658 (1932) and from a few other sources. 

Numerical values of the analyses are in parts per million (ppm). 



Total dissolved solids 

M 

0 

S 

1 
£ 

Iron (Fc) 

Caldum (Ca) 

Akron, Ohio 

131 


0.02 

31a 

Albuquerque, N. Mex. 

491a 

74 

35b 

31 

Atlanta, Ga. 

26 

9.0 

0.12 

3.6 

Baltimore, Md. 

77a 

3.4 

0.06 

17 

Birmingham, Ala. 

140 

7.8 

0.7 

17 

Blopmington, 111. 

108 

6.0 

0.0 

11 

Boston, Mass. 

43 

2.1 

0.12 

4.4 

Bridgeport, Conn. 

56 

12 

0.3 

5.5 

Buffalo, N. Y. 

147 

1.0 

0.01 

34 

Cedar Rapids, Iowa 

154 

8.3 

0.01 

28 

Chattanooga, Tenn. 

76 

7.3 

Tr 

17 

Chicago, III. 

157 

6.4 

0.2 

34 

Cincinnati, Ohio 

207 


0.5 

34 

Cleveland, Ohio 

159 

3.1 

0.24 

34 

Columbus, Ohio 

245 


0.0 

19 

Dayton, Ohio 

416a 

10 

0.8 

90 

Denver, Colo. 

202a 

7.0 

0.11 

32 

Des Moines, Iowa 

362 

14 

3.5b 

75 

Detroit, Mich. 

119 

2.7 

0.03 

27 

Houston, Texas 

362 

20 

0.17 

22 

Jersey City, N. J. 

81 

6.5 

0.08 

13 

Los Angeles, Calif. 

302a 


0.04 

27 

Owens River 





Los Angeles, Calif. 

421a 

.... 

0.0 

75 

L. A. River 





Louisville, Ky. 

150 

4 

1.5b 

35 

Memphis, Tenn. 

87 

16 

0.08 

8.6 

Miami, Fla. 

191 

9.0 

0.02 

35 

Minneapolis, Minn. 

210 

9.7 

0.07 

44 

Nashville, Tenn. 

116 

20 

0.42 

26 

Newark, N. J. 

50 

4.8 

0.19 

7.7 

New Haven, Conn. 

94 

6.7 

0.06 

22 

Lake Whitney 





New Haven, Conn. 

42 

6.7 

0.22 

6.2 

Lake Dawson 
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OUS PUBLIC WATER SUPPLIES 

Notations: a, calculated; 6, Fe and A1 as Fe20» and AI2O3; v, includes equivalent of 
12 ppm of (CO3); w, includes equivalent of 15 ppm of (COs); y, includes 10 ppm of 
(COa) ; z, includes 8 ppm of (CDs) ; Tr, trace. 
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TYPICAL ANALYSES OF VARI- 



Total dissolved soliib 

6 

g 

1 

Iron (Fo) 

Caldum (Ca) 

New Haven, Conn. 

66 

2.2 

0.12 

12 

Lake Qaillard 





New Orleans, La. 

158 

7.8 


17 

New York, N. Y. 

31 

2.4 

0.14 

5.8 

Catskill 





New York, N. Y. 

73 

6.2 

0.20 

13 

Croton 





New York, N. Y. 

134 

12 

0.77 

17 

Ridgewood 





Philadelphia, Pa. 

63 

4.2 

0.7 

9.8 

Delaware River 





Philadelphia, Pa. 

194 

7.7 

0.4 

30 

Schuylkill River 





Pittsburgh, Pa. 

150 

3.9 

0.2 

28 

Portland, Ore. 

25 

3.9 

0.13b 

2.0 

Quincy, III. 

138 

9.3 

0.0 

23 

Saginaw, Mioh. 

263 

5.0 

0.0 

23 

St. Louis, Mo. 

228 

8.0 

2.5b 

21 

San Francisco, Calif. 

248a 

8.0 

4.3b 

53 

Sandusky, Ohio 

160 

0.5 

0.07 

34.5 

Seattle, Wash. 

46 

6.4 

0.90b 

5.8 

Schenectady, N. Y. 

219 

6.2 

0.05 

51 

Springfield, III. 

176 

9.2 

0.0 

17 

Stockton, Calif. 

380 

57 

0.3 

21 

Syracuse, N. Y. 

126 

6 

0.02 

34 

Tampa, Fla. 

149 

7.3 

0.03 

32 

Tulsa, Okla. 

98a 

4.0 

0.1 

30 

Washington, D. C. 

130 

7.0 

2.7b 

34 

Wilmington, Del. 

79 

11 

0.01 

12 

Wyandotte, Mich. 

106 

2.1 

0.8b 

21 

Youngstown, Ohio 

178 

1 .4 

0.04 

18 


KILLING DOSAGE OF COPPER SULFATE FOR FISH 
Moore & Kellerman 


Fish 

Parts per 
million 

Pounds per 
million gal. 

Fish 

Parts per 
million 

Pounds 1 
million a 

Trout 

0.14 

1.2 

Gold fish 


■TO 

Carp 

0.33 

2.8 

Perch 



Suckers 

0.33 

2.8 

Sunfish 



Catfish 

0.40 

3.5 

Black bass 



Pickerel 

0.40 

3.5 
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ALGAE 

CHEMICALS REQUIRED FOR TREATMENT OF DIFFERENT GENERA 

From The Use of Copper Sulfate in Control of Microscopic Organisms^ by Fr ank E. 
Hale, Ph. D., copyright 1930 by Nichols Copper Co., reprinted by permission. 


Orfiranism-Odor 

Cupper Sulphate 

Chlorine 

Parts j)er 

Pounds per 

million 


ppm 

Diaiomcu^eae 




Asterionellat 

. 0.12*-0.20* 

1.0-1. 7 

0.5»-1.0* 

Aromatic, geranium, fishy 




C^clotellaft 

Faintly aromatic 

• 


1.0 

Diatomaf 




Faintly aromatic 

Fragilariaf 

. 0.25 

2.1 


Melosiraft S 

Meridion 

0.20* 

1.7 

2.0 

Aromatic 

Naviculat 

. 0.07 

0.6 


Nitzchia§ 

. 0.50 

4.2 


SynedrafJ 

. 0.36 ♦-^.50* 

3. 0-4. 2 

1.0 

Earthy 

Stephanodiscus 

.. 0.33 

2.8 


Tabellariat 

. 0.12*-0.50* 

1.0-4. 2 

0.5*-1.0 

Aromatic, geranium, fishy 




Chlorophyceae 




Cladophoraf 

. 0.50 

4.2 


Closterium 

. 0.17 

1.4 


Coelastrumf 

. 0.05^.33 

0.4-2. 8 


Conferva t 

. 0.25 

2.1 


Desmidium 

Dictyosphaeriumt 

. 2.00 

16.6 

0.5*-1.0 

Grassy, nasturtium, fishy 
Draparncddia 

. 0.33 

2.8 


Eudorina 

. 10.00 

83.0 


Faintly fishy 




Entomophora 

Gloeocystis 

. 0.50 

4.2 


Offensive 

Hydrodictyonf 

. 0.10 

0.8 


Very offensive 




Microspora 

Palmella 

. 0.40 

3.3 


. 2.00 

16.6 


Pandorina 

. 10.00 

83.0 


Faintly fishy 

Protococcus 

Raphidium 

1.00 

8.3 

1.0 

Scenedesmus 

. 1.00* 

8.3 


Spirogyrat 

. 0.12 

1.0 

0.7-1. 5 

Staurastrum 

Tetrastrum 

. 1.50 

12.5 

1.0 

Ulothrix 

.’ 0.20* 

1.7 


Volvoxt 

. 0.25 

2.1 

0.3*-1.0 

Fishy 

Zygnema 

. 0.50 

4.2 


Cyctnophyceae 




1 Anabaenat 

. 0.12* 

1.0 

0.5*-1.0 
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Organism>Odor 


Copper Sulphate 
Parts per Pounds per 

million mil, gala. 


Chlorine 

ppm 


Anabaeiia (coni.) 

Moldy, grassy, vile 

Aphani zomenon j 

Moldy, grassy, vile 

Clathrocystis 

Sweet grassy, vile 

Coelosphaeriumt 

Sweet grassy 

Cylindrospermum 

Grassy ^ 

Microcystis 

Oscillariaf 

Rivularia 

Moldy, grassy 
Protozoa 

Bursaria 

Irish moss, salt marsh, fishy 

Ceratiumtt 

Fishy, vile, (rusty brown color) 

Chlamydomonas 

Cryptomonas 

Candied violets 

Dinobryont 

Aromatic, fishy, violets 

Euglena 

Glenodinium 

Fishy 

Mallomonas 

Aromatic, violets, fishy 

Peridinium 

Fishy, like clam shells 

Synurat 

Cucuml)er, muskmelon, fishy 
bitter taste 

UroglenaJ 

Fishy, oily, cod-liver oil taste 
Crusiaceae 

Cyclopstt^ 

Daphniaft^ 

Schizomyceies 

Beggiatoat 

Very offensive decayed 

Cladothrix 

Crenothrixft. 

Very offensive decayed 
medicinal with chlorine 

Lepthothrixf 

Sphaerotilis, natansf 

Very offensive decayed 

Thiothrixft 

Fungus 

Leptomitus 

Saprolegniaf 


0 . 12 *- 0 . 50 * 

1 . 0 - 4. 2 

0 . 5 *- 1 . 0 * 

0 . 12 *- 0 . 25 * 

1 . 0 - 2. 1 

0 . 5 *- 1.0 

0 . 20 *- 0.33 

1 . 7 - 2. 8 

O . S ^- l.O 

0.12 

1.0 


0.20 

0 . 2 ( M ). 50 * 

1.7 

1 . 7 - 4.2 

1.1 


0.33 

2.8 

0 . 3 *- 1.0 

0 . 50 - 1.0 

0.50 

4 . 2 - 8. 3 
4.2 


0 . 18 * 

1.5 

0 . 3 *- 1.0 

0,50 

0 . 50 * 

4.2 

4.2 


0.50 

4.2 


0 . 50 *- 2.00 

4 . 2 - 16.6 


0 . 12 *- 0 . 25 * 

1 . 0 - 2. 1 

0 . 3 *- 1.0 

0 . 05 *- 0 . 20 * 

0 . 4 - 1. 6 

0 . 3 *- 1.0 


1 . 0 - 3.0 


2.00 

16.6 

1 . 0 - 3.0 

5.00 

41.5 


0.20 

1.7 


0 . 33 - 0 . 5 * 

2 . 8 - 4.2 

0 . 5 * 


0.40 

3.3 




0 . 5 *-- 1.0 

0.40 

3.3 


0.18 

1.5 
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ALGAE 


Copper Sulphate Chlorine 

Organism-Odor Parts per Pounds per ppm 

_ jnilUon _ mil. gals. 

Miscellaneous 

Blood worms 50.0 

Blood worm gnats B.O 

Charat 0.10-0.50 0.8-4. 2 

Nais 1.0 

Nitella, flexilisf 0.10 0.8 

Objectionable 

Potamogetonf 0.30-0.80 2. 5-6. 7 


^Dosage successful in New York City's supply. 
tThese organisms cause trouble other than odor. 

jThese organisms have been affectod by chlorine producing characteristic odor and in many cases 
controlled by dosage ranging from 0.3 to 3.0 ppm. depending largely upon the amount of organisms. 
§Controired by excess caustic lime, 5 ppm m the case of diatoms (48 hrs.). 


DRINKING WATER STANDARDS 

Condensed from Standards adopted by the United States 

, . Treasury Department, February 6, 1946. 

As to Bacteriological Quality. 

Applications Ai and A2 shall govern when tcn-mllliliter (10 ml) portions are 
used and applications andiB2 shall govern when one hundred-milliliter (100 ml) 
portions are used. 

{Ai) Of all the standard ten-milliliter (10 ml) portions examined per month in 
accordance with specified procedure, not more than ten (10) per cent shall show 
the presence of organisms of the coliform group. 

(i42) Occasionally three (3) or more of the live (5) equal ten-milliliter (10 ml) 
portions constituting a single standard sample may show the presence of organisms 
of the coliform group, provided that this shall not be allowable if it occurs in con- 
secutive samples or in more than: 

(а) Five (5) per cent of the standard samples when twenty (20) or more sam- 

ples have been examined per month. 

(б) One (1) standard sample when less than twenty (20) samples have been 

examined per month. 

(pi) Off all the standard one hundred-milliliter (100 ml) portions examined per 
month in accordance with the specified procedure, not more than sixty (60) per 
cent shall show the presence of organisms of the coliform group. 

(B2) Occasionally all of the five (5) equal one hundred-milliliter portions con- 
stituting a single standard sample may show the presence of organisms of the 
coliform group, provided that this shall not be allowable if it occurs in consecutive 
samples or in more than: 

(а) Twenty (20) per cent of the standard samples when five (5) or more sam- 

ples have oeen examined per month. 

(б) One (1) standard sample when less than five (5) samples have been ex- 

amined per month. 

As to Chemical ana Physical Characteristics. 

The turbidity of the water shall not exceed 10 ppm (silica scale), nor shall the 
color exceed 20 (standard cobalt scale). The water shall have no objectionable taste 
or odor, and shall not contain an excessive amount of soluble mineral substance, 
nor excessive amounts of any chemicals employed in treatment. 

For waters softened by the lime soda process the total alkalinity produced should 
not exceed the hardness by more than 35 ppm (calculated as CaCOs). 

For chemically treated waters the phenolphthalein alkalinity (calculated as 
CaCOs) should not be greater than 15 ppm plus 0.4 times the total alkalinity. 
This requirement limits the permissible pH to about 10.6 at 25'’C. The normal 
carbonate alkalinity should not exceed 120 ppm. 
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DRINKING WATER STANDARDS 

Lead (Pb) shall not exceed 0.1 ppm. Selenium shall not exceed 0.05 ppm. 
Arsenic shall not exceed 0.05 ppm. Chromium VI shall not exceed 0.05 ppm. 
Fluorides shall not exceed 1.5 ppm. 

Salts of barium, hexa valent chromium, heavy metal gliicosides or other sub- 
stances with deleterious physiological eifects shall not be added to the system for 
water treatment purposes. 

The followiijg chemical substances which may be* pr(;.sent in naturai or treated 
waters should preferably not occur in excess of the following concentrations where 
other suitable supplies are available: 

Copper (Cu) should not exceed 3.0 ppm. Zinc (Zn) should not exceed 15 ppm. 
Iron (Fe) and manganese (Mn) together should not exceed 0.3 ppm. 

Magnesium (Mg) should not exceed 125 ppm. 

Chloride (Cl) sliould not exceed 250 ppm. 

Sulfate (SO4) should not exceed 2.50 ppm. 

Phenolic corniK)unds should not ex<3eed 0.001 ppm in terms of phenol. 

Total solids should not exceed 500 ppm for a water of good chemical quality. 
However, if such water is not available, a total solids content of 1,000 ppm may be 
permitted. 

STABLER’S REACTION COEFFICIIENTS 


The valence of a radical divided by its atomic 09 molecular weight. 


Positive ions 

Cooflioient 

Negative ions 

Aluminum, A1 0.1112 

Calcium, Ca 0.0499 

Hydrogen, H 0.9922 

Iron, Fe" 0.0358 

Magnesium, Mg 0.0822 

Potassium, K 0.0256 

Sodium, Na 0.0435 

Alkalinity, CaCOi 
Free CO2, CO2 

Bicarbonate, HCO3 0.0164 

Carbonate, CO3 0.0333 

Chloride, Cl 0.0282 

Hydroxide, OH 0.0588 

Nitrate, NO3 0.0161 

Sulfate, SO4 0.0208 

0.0200 

0.0454 


The reacting value of a radical, which is identical with the terms “milliequivalent” 
or “milligram equivalent” of other writers, is oi>tained by use of the alx)ve table; 
the parts per milliofi of a radical multiplied by its reac^tion coefficient gives the reacting 
value of that radical; for example, if a water analysis showed the sample to contain 
25 parts per million of magnesium then the reacting value of Mg, written rMg, 
would be 25 X 0.0822 or 2.055. 

FORMULAS FOR WATER SOFTENING REQUIREMENTS 

The terms in the formulas are in parts per million except those expressed as 
reacting values (r). Abbreviations: Aik — alkalinity as CaCOs; TH — ^total hardness 
as CaCOj. 

Pounds of lime (90% CaO) required per 1000 gal. 

0.26 (rFe+rAH-rMg-f-rH+rHCOj-f-rCOz) 
or 0.00931Fe+0.0288Al-f-0.0214Mg-f0.258H-f0.00426HCO,-h0.0118C02 

Other simpler formulas for this computation are: 

0.26 (rCOz+rMg+rAlk) 
or 0.26 [rNa4-rCa4*2rMg+rCOa- (rS 04 -f-rCl)] 
or 0.0052 (4.115Mg+Alk+2.27 CO 2 ) 
or (0.44 Alk+C02)X0.0118+[4.115 MgXO.00521 

Pounds of soda ash (58% test or 100% pure) required per 1000 gal. 

0.44 (rFe-frAl-frCa+rMg-frH-rCOj-rHGOs) 
or 0.0157Fe+0.0489Al-f0.022Ca+0.0362Mg-f-0.437H-0.0147CO,-0.0722HCOj 

Other simpler formulas for this computation are: 

0.44 (rCa+rMg-rAlk) 
or 0.44 [(rCa 4 -rMg)~rC 03 l 
or 0.0088 (4.115 Mg+2.495 Ca-Alk) 

^ 0.0088 (TH-Alkl 
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COMPOSITION OF THE HUMAN BODY 


Element 

% 

Element 

% 

Element 

% 

0 

65.0 

P 

1.0 

Mg 

0.05 

C 

18.0 

K 

0.35 

Fe 

0.004 

H 

10.0 

S 

0.25 

I 

trace 

N 

3.0 

Na 

0.15 

F 

trace 

Ca 

2.0 

Cl 

0.15 

SI 

trace 


URINE 

Normal Range of Compositicm 

Color: slightly yellow to amber Hippurio AcitJ: 0.7 grams/24 hrs. 

Quantity : 1000 to 1500 CC./24 hrs. Chlorides (NaCl): 10 to 15 grams/24 

Specific Gravity: 1.008 to 1.030^^° hrs. 

pH: 5.5 to 7.5 Phosphorus (P): 1.2 grams/24 hrs. 

Sugar: 0.015% Total: 1.2 grams/24 hrs. 

Total: 7 to 20 grams/24 hrs. Inorganic: 1.0 grams/24 

Nitrogen- Amino Acid: 0.15 to 0.30 Sulfur (S) - |)rs. 

grams/24 hrs. Ethereal: 0.1 grams/24 

Urea: 12 to 35 grams/24 hrs. hrs. 

Ammonia: 0.6 to 1.2 grams/24 hrs. Sodium (Na): 2.5 to 4.0 grams/24 hrs. 

Creatinine: 0.8 to 2.0 grams/24 hrs. Calcium (Ca): 0.1 to 0.3 grams/24 hrs. 

Creatinine Coeflicient: 22 to 30 milli- Potassium (K): 1.5 to 2.0 gram8/24 hrs. 

grams creatinine per kg. per day. Magnesium (Mg): 0.1 to 0.2 grams/24 

Uric Acid: 0.3 to 0.8 grams/24 hrs. hrs. 


BLOOD 


Volume* and Normal Range of Composition 
dH: 7.35 to 7.45 Chlorides (NaCl): 450 to 500 milli- 

Sugar: 70 to 120 milligrams/ 100 cc. grams/ 100 cc. 

Urea: 24 to 32 milligrams/ 100 cc. Phosphates (P) (serum): 3 to 7 milli> 

^Non-Protein: 25 to 32 grams/ 100 cc. 

miv I milligrams/ 100 cc. Calcium (Ca) (serum): 9 to 11 milli- 

Nitrogen Amino Acid: 5 to 8 milli- grams/ 100 cc. 

^ grams/ 100 cc. Cholesterol: 140 to 180 milligrams/ 

Creatinine: 1 to 2.5 milligrams/ 100 cc. 100 cc. 

Creatine (cells); 6 milligrams/ 100 cc. COz Coifibining Power (plasma): 49 
Uric Acid: 2 to 3 milligrams/ 100 cc. to 65 cc./lOO cc. 


VOLUME 

PLASMA 


Adult Male: 
Adult Female: 
Adult Male: 
Adult Female 


89.1 cc./kg. body weight 

3410 cc./sq. meter body surface 

84.2 cc./kg. body weight 

3075 cc./sq. meter body surface 
51.0 cc./kg. body weight 
1958 cc./sq. meter body surface 
50.5 cc./kg. body weight 
1848 cc./sq. meter body surface 


rfcUTTKT / Adult Male: 16.7 grams/ 100 cc. blood 
HliMOGLiUJilN ^ Adult Female: 14.4 grams/ 100 cc. blood 

mr-Tk T>T rknT\ r»r\nT>TTcr»T / Adult Male: 5 to 6 million/cubic millimeter 
RED BLOOD CORPUSCLES { Female: 4^ million/cubic millimeter 


WHITE BLOOD CORPUSCLES { chitoen : 


7 to 8 thousand/cubic millimeter 
10 thousand/cubic millimeter 


^Rowntrea, Brown and Roth, Volume of Blood and Plasma, published by W. B. Saunders Co.f 
Philadelphia (1929). 
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COMPOSITION OF 


Compiled from Chemistry of Wood^ by Ritter and Fleck. Forest Products Lair* 


Species 


% 

Moisture 

% 

Ash 

Solubility 

Water 

Cold Hot 

in 

Ether 

1% 

NaOH 

Aoetio 

Acid 

Baid cypress 


5.72 

0.67 

1.24 

1.86 

1.52 

9.59 ‘ 

0.7l' 

♦♦ 

5.01 

0.63 

3.03 

3.24 

6.40 

12.08 

0.34 

Balsa 

Ochrona lagopua 


6.47 

2.12 

1.77 

2.79 

1.23 

20.37 

5.80 

Hickory (Shellbark 

Hieorla ovaia 


8.49 

0.69 

4.78 

5.57 

0.63 

19.04 

2.51 

Incense cedar 


5.12 

0.34 

3.64 

5.38 

4.31 

17.69 

0.91 

Libocedrus decurrena 

« 

6.46 

0,47 

1.92 

2.97 

0.67 

11.16 

1.33 



7.27 

0.30 

4.74 

7.08 

4.78 

19.99 

0.68 

Mesquite 

Proaopta Jutiflora 


6.49 

0.54 

12.62 

15.09 

2.30 

28.52 

2.08 

Pignut hickory 


3.54 

0.40 

4.91 

6.45 

0.29 

19.11 

3.58 

Hicoria glabra 

** 

3.90 

0.45 

2,07 

2.95 

0.36 

15.10 

3.08 

Redwood 

Sequoia aempervirerta 


9.68 

0.21 

7.36 

9.85 

1.07 

20.00 

1.08 

Tanbark oak 

Quarcua danaiflora 


3.66 

0.83 

4.10 

5.60 

0.80 

23.96 

5.23 

Western yellow pine 
Pinua ponderoaa 


6.42 

0.46 

4.09 

5.05 

8.52 

20.30 

1.09 

White ash 

* 

5.13 

0.59 

5.53 

6.72 

1.03 

21.85 

3.47 

Fraxinua americana 


6.44 

0.31 

2.18 

3.93 

0.45 

19.28 

2.49 

White cedar 


5.81 

0.56 

2.60 

3.39 

1.44 

11.87 

1.14 



6.44 

0.24 

2.37 

3.62 

1.87 

12.78 

0.79 

White oak 

« 

7,40 

0.47 

3.41 

4.92 

0.56 

21 40 

2.96 

Quarcua alba 

ee 

7.35 

0.43 

6.05 

8.38 

0.67 

24.24 

2.78 

White pine 

e 

3.90 

0.23 

3.55 

5.15 

5.46 

17.16 

1.68 

ee 

2.92 

0.42 

5.97 

7.68 

3.62 

19.15 

1.43 

Yellow birch 

« 

4.60 

0.22 

1.40 

2.04 

0.68 

18.28 

3.05 

Belula iuiea 


4.56 

0.32 

3.46 

4.83 

0.90 

20.83 

2.31 

Yellow cedar 


4.89 

0,43 

2.47 

3.11 

2.55 

13.41 

1.59 

Chamaacyparia 

e 

3.97 

0.28 

2.13 

3.41 

1.00 

11.72 

2.05 

hoot Kaianaia 


4.00 

0.18 

2.88 

4.12 

1.32 

12.77 

1.53 

Yellow poplar 

* 

4.05 

0.44 

1.37 

2.25 

0.20 

16.83 

3.23 

Liriodendendron 

tulipifara 

** 

3.84 

0.36 

1.48 

2.48 

0.51 

17.64 

2.81 


*Sap wood 
••Heart wood 
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VARIOUS WOODS 


oratory, U. S. Dept. Agriculture. See also table: Physical Properties of Wood. 


Meth- 

oxyl 

Pento- 

san 

Methyl 

Pento- Cellulose 
sen 

Lignin 

Pento- 

san 

Tn Celkilose 

Methyl Alpha Beta Gamma 
Pentosan Cellulose Cellulose Cellulose 

4.67 

6.63 

3.86 

52.90 

35.16 

6.07 

1.75 

67.14 

16.42 

16 45 

4.01 

7.28 

3.93 

51.14 

32.67 

6.09 

1.53 

67.11 

14.35 

18.55 

5.68 

17.65 

0.86 

54.15 

26.50 

19.99 

1.35 

75.64 

0.27 

24.08 

5.63 

18.82 

0.80 

56.22 

23.44 

21.89 

1.41 

76.32 

2.82 

20,35 

6.24 

10.65 

1.35 

41.60 

37.63 

9.08 

1.99 

46.92 

11.67 

41,06 

5.95 

12.08 

0.45 

49.09 

34.73 

10.14 

1.24 

; 50.69 

12.98 

36.33 

6.21 

12.04 

0.56 

44.53 

33.67 

11.68 

1.31 

> 66.62 

11.05 

22.33 

5.55 

13.96 

0.70 

45.48 

30.47 

17.75 

0.81 

76.48 

2.35 

21.17 

5.56 

18.18 

1.11 

56.08 

21.87 

16.90 

1.30 

] 51.55 

21.92 

26.53 

5.79 

18.64 

1.02 

58.81 

22.85 

16.20 

1.39 

: 59.44 

23.74 

16.82 

5.21 

7.80 

2.75 

48.45 

34.21 

7.40 

2.09 

78.81 

2.95 

18.24 

5.74 

19.59 

.... 

58.03 

24.85 

22.82 

.... 

56.77 

19.92 

23.03 

4.49 

7.35 

1,62 

57.41 

26.65 

6.82 

1.98 

62.10 

10.56 

. 30.13 

5.18 

20.01 

2.52 

50.05 

27,17 

19.25 

1.60 

64.89 

20.98 

14.08 

5.28 

19.89 

2.36 

53.48 

27.89 

17.05 

1.41 

53.57 

28.90 

17.59 

5.15 

11.22 

1.05 

55.40 

31.00 

9.65 

1.53 

71.48 

7.52 

21.01 

5.05 

10.58 

1.64 

54.81 

31.91 

8.25 

1.45 

58.35 

23.49 

18.17 

5.99 

22.49 

0.92 

51.36 

31.74 

24.78 

1.04 

60.94 

18.95 

20.11 

5.91 

21.95 

1.24 

50.40 

32.02 

24.38 

0.77 

60.15 

16.13 

23.73 

4.16 

9.31 

2.14 

54.25 

26.51 

6.81 

2.09 

54.56 

17.47 

27.97 

4.60 

8.56 

1.00 

50.23 

26.14 

7.12 

2.02 

57.29 

22.42 

19.29 

5.57 

21.83 

1.74 

57.74 

26.23 

21.46 

1.42 

52.28 

29.86 

17.62 

5.37 

21.79 

1.23 

55.91 

26.38 

21.84 

1.08 

57.37 

24,12 

18.52 

5.25 

7.87 

3.42 

53.86 

31.32 

7.30 

1.78 

62.68 

11.06 

26.25 

4.40 

8.47 

1.75 

58.12 

29.03 

7.60 

2.44 

54.61 

26.59 

18.80 

4.81 

8.69 

1.85 

56.08 

28.73 

7.78 

2.73 


20.17 


5.85 

18.60 

2.25 

58.08 

23.47 

17.27 

1.50 

42.23 

39.63 

18.16 

5.95 

i 

18.78 

2.12 

59.52 

22.94 

16.40 

2.09 

48.99 

31.48 

19.54 
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A. S. T. M. CLASSIFICATION OF COALS BY RANK 

American Society for Testing Materials, Standards, PL III, p. i (1939) ; by permission. 

Limits of FC or 

btu mineral- Requisite physical 

Class Group matter-free basis properties 

I. Anthracite 1. Meta-anthracite DryFC, 98% 

2. Anthracite Dry FC, 92%-98% 

3. Semianthracite Dry FC, 86%~92% Non-agglomerat- 

ing* 

II. Bituminous® 1. Low volatile bi- Dry FC, 78%-86% 

tuminous coal 

2. Medium volatile Dry FC, 69%~78% 
bituminous coal 

3. High volatile A DryFC, <69%; 

bituminous coal and moist^ btu, 

14,000 

4. High volatile B Moist'’ btu, 13,000- 

bitiiminoiis coal 14,000 

5. High volatile C Moist btu, 11,000- Either agglomer- 

bituminous coal 13,000 ating or non- 

weathering* 

III. Subbituminous 1. Subbituminous A Moist btu, 11,000- Both weathering 

coal 13,000 and non-agglom- 

erating 

2. Subbituminous B Moist btu, 9,500- 

coal 11,000 

3. Subbituminous C Moist btu, 8,300- 

coal 9,500 

IV. Lignitic 1. Lignite Moist btu, <8,300 Consolidated 

2. Brown coal Moist btu, <8,300 Unconsolidated 

FC B Oxed carbon; btu » British thermal units 

® If agglomerating, classify in low-volatile group of the bituminous class. 

^ Moist btu refers to coal containing its natural bed moisture but not including visible water on the 
surface of the coal. 

0 There may be non-caking varieties in each group of the bituminous class. 

S Coals having 69 % or more fixed carbon on the d^, miueral-matter-free basis shall be classifiod ac- 
cording to fixed carbon, regardless of btu. 

* There are three varieties of coal in the high-volatile C bituminous coal group; viz., variety 1, ag- 
^merating and non-weathering; variety 2, agglomerating and weathering; variety 3, non-agglomerat- 
uig and non-weathering. 
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COMPOSITION AND HEATING VALUE OF REPRESENTATIVE COALS 

Analysis based on coal “as received.” 


Proximate Analysis Ultimate Analysis 


State and County 

%H20 

%Volatil€ 

matter 

%Fixed 

carbon 

%Ash 

%c 


%N 

%o 

%s 

btu 
per lb 

Anthracite Rank 

Ark., Pope 

2.07 

9.81 

78.82 

9.3 

80.3 

3.62 

1.47 

3.59 

1.74 

13,702 

Colo., Gunnison 

2.7 

3.32 

88.15 

5.83 

85.4 

3.28 

1.12 

3.59 

0.80 

14,099 

N. Mex., Santa Fe 

7.55 

7.25 

75 88 

9.32 





0.76 

12,101 

Pa., Schuylkill 

3.33 

3.27 

84.28 

9.12 


.... 



0.60 

13,351 

Pa., Sullivan 

R. L, Providence 

3.40 

9.34 

75 58 

11.68 

77.9 

3.64 

6.95 

5.07 

0.81 

13,120 

4.5 

3.0 

78.7 

13.8 

82.4 

0.5 

0.1 

1.8 

0.9 

11,620 

Utah, Washington 
Va., Pulaski 

7.02 

10.30 

60.61 

22.07 





4.06 

10,408 

3.8 

9.40 

62.20 

24.00 

. * . - 

. - . - 




0.8 

10,960 

Wash., Lewis 

7.4 

4.8 

52.00 

35.80 

.... 

.... 

.... 

.... 

0.74 

8,200 

Bituminous Rank 

Ala., Bibb 

3.21 

31.05 

59.62 

6.28 

78.33 

5.31 

1.40 

7.58 

1.21 

14,140 

Ala., Jefferson 

2.4 

24.44 

68.42 

4.8 

81.73 

4.74 

1.50 

6.54 

0.7 

14,620 

Ala., Shelby 

2.31 

38.63 

51.92 

7.2 

75.0 

5.2 

1.0 

10.0 

0.8 

13,650 

Alaska, Moose Creek 
Ark., Hartford 

4.74 

35.52 

60 91 

8.9 

67.6 

5.3 

1.9 

15.9 

0.3 

12,150 

2.91 

19.33 

67.33 

10.5 

77.4 

4.1 

1.6 

5.3 

1.1 

13,270 

Ark., Huntington 

3.22 

18.09 

69.73 

9.0 

78.7 

4.4 

1.6 

4.4 

1.9 

13,700 

Colo., Gunnison 

III., Christian 

4.34 

39.72 

46 73 

9.3 

70.6 

5.5 

1.5 

12.7 

0.4 

12,630 

13.01 

37.04 

39 31 

10.7 

59.8 

5.6 

1.1 

19.1 

3.7 

10,860 

III., Franklin 

7.30 

36 72 

47.93 

8.05 

69.0 

5.4 

1.6 

15.0 

1.0 

12,160 

III., Williamson 

9.41 

33.03 

49 05 

8.6 

67.1 

5.2 

1.5 

16.7 

0.9 

11,860 

Ind., Green 

13.52 

36.31 

42.93 

7.3 

64.5 

5.8 

1.5 

19.8 

1.1 

11,540 

Ind., Knox 

9.52 

38.33 

41.46 

10.9 

62.3 

5.5 

1.0 

17.1 

3.2 

11,540 

Ind., Sullivan 

14.91 

34.34 

44.12 

6.7 

63.8 

5.9 

1.4 

20.9 

1.3 

11.420 

Iowa, Lucas 

15.41 

30.52 

41.52 

12.6 

55.8 

5.7 

1.1 

21.5 

3.2 

10,240 

Iowa, Polk 

13.92 

37.01 

35 24 

14.0 

54.7 

5.5 

0.8 

18.8 

6.2 

10,240 

Kans., Cherokee 

5.09 

34.48 

52.22 

8.3 

71.8 

5.2 

1.2 

10.2 

3.3 

13,080 

Kans., Crawford 

3.91 

34.22 

50.08 

11.8 

68.8 

4.9 

1.2 

8.7 

4.6 

12,500 

Ky., Christian 

9.18 

33.72 

46.37 

10.7 





3.1 

11,680 

Kv., Webster 

5.37 

34.93 

50.36 

9.3 

70.4 

5.1 

i.6 

12.6 

1.1 

12,500 

Md., Allegany 

2.22 

17.22 

69 13 

10 9 

76.9 

4.3 

1.9 

4.9 

1.1 

13,430 

Md., Alleghany 

N. Mex., San Juan 

1.18 

17.87 

73.21 

7.7 

81 .0 

4.5 

1.9 

4.0 

1.0 

14,190 

6.76 

38.13 

43.01 

11.9 





1.3 

11,630 

Ohio, Columbiana 

3.51 

36.68 

48.89 

10.9 

69.9 

5.2 

i.4 

8.3 

4.3 

12,730 

Ohio, Jefferson 

3.42 

36.33 

49.58 

10.7 

69 7 

5.2 

1 .4 

8.0 

5.1 

12,720 

Okla., Coal 

6.57 

38 62 

42.89 

11.9 

62.8 

5.0 

1.5 

14.5 

4.3 

11,260 

Okla., Latimer 

3.68 

36.82 

53.79 

5.6 





0.9 

13,630 

Okla., Pittsburg 

3.78 

38.01 

50.63 

7.6 

73.8 

5.4 

1.8 

9.6 

1.7 

13,280 

Pa., Allegheny Upper 
Freeport Bed 

Pa., Armstrong 

2.65 

33.02 

51 .17 

13.2 

70.3 

5.1 

1.2 

8.1 

2.2 

12,816 

3.37 

35 49 

51.31 

9.7 

71.4 

5.3 

1.3 

9.1 

3.1 

13,040 

Pa., Armstrong* 

1.78 

32.81 

37.32 

28.2 

56.9 

4.5 

1.1 

5.6 

3.7 

10,460 

Pa., Bedford 

1.61 

16.29 

70.01 

12.1 

77.4 

4.1 

1.4 

3.4 

1.0 

13,810 

Pa., Cambria 

2.16 

22.21 

70.33 

5.3 



. * . . 



1.1 

14,460 

Pa., Cambria 

2.51 

20.08 

71.53 

6.1 


- - 



1.9 

14,380 

Pa., Jefferson 

2.59 

30.41 

59.08 

7.9 

76.6 

5.1 

i.2 

7.2 

2.0 

13,860 

Pa., Somerset 

2.36 

17.29 

71.41 

9.0 

78.5 

4.3 

1.2 

4.5 

2.5 

13,740 

Pa., Washington 

1.96 

30.55 

58.24 

9.3 

74.4 

4.8 

1.5 

7.9 

2.2 

13.622 

Pittsburgh Bed 

Tex., Webb* 

4.41 

46.01 

30.48 

19.0 

59.3 

5.8 

1.2 

12.7 

2.1 

11,070 

Va., Montgomery 

1.88 

14.02 

68.88 

15.2 

75.3 

3.6 

0.9 

4.8 

0.5 

12,740 

Va., Tazewell 

3.03 

20.28 

72.19 

4.5 

84.0 

4.7 

1.2 

5.2 

0.5 

14,610 

Va., Wise 

2.62 

33.78 

53.63 

10.0 

73.7 

5.1 

1.6 

8.8 

0.9 

13,270 

Wash., Kittitas 

10.29 

30.42 

43.38 

15.9 

61.3 

5.5 

1.5 

14.4 

1.4 

11,010 

W. Va., Brook 

4.41 

37.41 

50.07 

8.1 

72.1 

5.3 

1.4 

10.5 

2.6 

12,940 

W. Va., Fayette 

2.8 

23.5 

70.2 

3.5 

82.5 

5.0 

1.5 

7,0 

0.5 

14.650 

Sewell Bed 

Fire Creek Bed 

2.87 

16.41 

76.91 

4.8 

82.4 

5.0 

1 .5 

5.7 

0.7 

14,521 

Eagle or No. 1 Gas 
Bed 

No. 2 Gas Bed 

3.3 

25.5 

66.8 

4.4 

81,7 

5.2 

1.5 

6.5 

0.7 

14,500 

3.3 

28.88 

62.72 

5.1 

79.7 

5.3 

1.4 

7.7 

0.8 

14,209 

W. Va., Grant 

3.00 

16.71 

71.02 

9.3 

t r ff t 

- - - - 

. . . - 

. - > . 

2.7 

13.590 

W. Va., Logan 

Island Creek Bed 

1.6 

33.70 

57.86 

6.8 

76.7 

5,1 

1.3 

8.9 

1.3 

13,918 

W. Va., M' Dowell Po- 

. 2.99 

12.66 

78-35 

6.0 

82.9 

4.7 

1.1 

4.8 

0.5 

14.398 

cahontas No. 3 Bed 


* Cannel coal. 
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COMPOSITION AND HEATING VALUE OF REPRESENTATIVE COALS 

Proximate Analysis Ultimate Analysis 




State and County 

%H20 

%Volatil< 

matter 

%Fixed 

carbon 

%Ash 

%c 

%H 

%N 

%o 

%s 

btu 
per lb 

W. Va., Mineral 

2.39 

16.11 

65.89 

15.6 





2.5 

12,600 

W, Va., Ohio 

3.02 

41.43 

45.58 

8.1 

72.8 

5 . 3 ’ 

r.4‘ 

sis 

3.6 

13,200 

W. Va.. Raleigh 

2.93 

14.51 

79.42 

3.1 

84.8 

4.8 

1.6 

5.1 

0.6 

14,854 

Beokley Bed 

Wyo.. Lincoln 3.59 

Sub-bituniinous Rank 

38.38 

52.51 

5.5 

74.5 

5.3 

1.3 

12.5 

1.0 

13,310 

Colo.. Weld 

24.57 

29.78 

42.01 

3.6 

54.8 

6.3 

1.2 

33.8 

0.3 

9,520 

Mont.. Carbon 

10.49 

34.72 

43.67 

11.2 

59.8 

5.6 

1.3 

21.0 

1.1 

10,550 

Wash., Thurston 

21.67 

34.81 

33.30 

10.3 

49.9 

6.3 

0.9 

32.4 

1.2 

8,700 

Wyo.. Lincoln 

20.78 

35.44 

40.56 

3.2 

57.8 

6.3 

0.9 

31.1 

0.7 

10,080 

Licnitic Rank 

Ark.. Ouachita 

39.43 

26.49 

24.37 

9.7 

36.3 

7.0 

0.7 

45.8 

0.49 

6,356 

Colo.. Adams 

35.00 

27.39 

30.23 

7.38 





0.31 

6,982 

N. 0.. Ward 

36.89 

24.91 

27.67 

10.4 

37.4' 

6.‘4‘ 

o.'e* 

45.0 

0.2 

6,010 

N. D.. Williams 

42.11 

25.00 

24.43 

8.5 

35.2 

7.1 

0.5 

47.5 

1.3 

5,990 

Tex., Wood 

33.71 

29.25 

29.76 

7.3 

42.5 

6.8 

0.8 

42.1 

0.53 

7,348 

Conn., Fairchild 

90.31 

3.79 

1.27 

4.63 





0.08 

511 

Fla., Lake 

82.12 

11.75 

5.72 

0.4 





0.05 

1,886 

Me., Knox 

90.82 

6.07 

2.73 

0.4 





0.02 

819 

Mien., Kalama2oo 

66.91 

19.04 

9.29 

4.8 





0.09 

3,024 

4,104 

N. Y., Oswego 

54.61 

29.15 

12.44 

3.8 





0.17 

WIs., Marinette 

76.36 

10.78 

4.66 

8.2 





0.16 

1,498 


FORMULAS FOR CALCULATING MINERAL-FREE btu AND FIXED 

CARBON 


FC = % Fixed carbon A — % Ash 

M == % H*0 S = % Sulfur 

In cases of litigation, coal samples containing more than 1% CO 2 as carbonate 
must be floated on a heavy liquid to reduce the amount to less than 1%. 

The long method (or Parr) formula used only for referee purposes: 

FC - 0.155 

% Dry, mineral-free FC X 100 

100 - (M + 1.08 A + 0.555) 

btu — 505 

Moist, mineral-free btu X 100 

100 - (1.08A + 0.555) 

The short (or A. S. T. M.) approximation formula: 

FC 

% Dry, mineral-free FC X 100 

100 ~ (M -f I.IA + 0.15) 

btu 

X 100 

100 - {hlA + 0.15) 


Moist, mineral-free btu 
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HEAT OF COMBUSTION OF COAL FROM ANALYSES 

The usual formula employ^ in calculating the heat of combustion of coal from an 
ultimate analysis is that of JDulong: 

BTU/pound = 14,5440+62,028 (H --) +4050S 

8 

where C, H, 0, and S are the decimal percents of carbon, hydrogen, oxygen, sulfur 
found on ultimate analysis made on the “as received’* basis. 

A proximate analysis of coal gives moisture, volatile matter, fixed carbon and ash. 
It is possible to compute the heat of combustion of coal from the values obtained in a 
proximate analysis oy first finding the percent of carbon, hydrogen and oxygen by 
means of the formulas below and tnen substituting in Dulong’s formula mven above. 

The method is as follows: — ^From the values of a proximate analysis find the per- 
cent of volatile matter (V) and fixed carbon on an aslh and moisture-^free basis. 
These two values should add up total 100%. Then, 

%N = 0.07V for anthracite and semi-anthracite coak. 

%Naa 2.10 -0.012V for bituminous and lignite coalsk 
%C = Fixed C-|-0.02V^ for anthracite corns. 

%C « Fixed G-j-O.O (V —10) for semi-anthracite coals. 

%C = Fixed C -1-0.9 (V-14) for bituminous coals. 

%C = Fixed C4"0.9(V -18) for lignite. 

Sulfur increases V, therefore the volatile carbon is too high by the extent of 
the sulfur in the coal. 

Example. — A bituminous coal from Jefferson, Pa. gives a proximate anaylsis as 
follows: moisture, 2,59%; volatile matter, 30.41%; fixed carbon, 59.08%; a^, 7.9%. 
The %ash plus %moisture« 7.9+2.59 =10.49 
Therefore, 

30.41 

100 — 10"4^ ^ ~ 33.97% volatile matter on ash- and moisture-free basis. 


100-10 49 ^ ““ 66.00% fixed carbon on ash- and moisture-free basis. 


7 35 

^ -33.97(- 33y^^-^ - 0.013) = 5.23%H 

N «2.10-0.012X33.97 = 1.69%N 
C = 66.00+0.9 (33.97 - 14 ) = 83.97 %C 
83.97X0.8951 = 75.16%C as received 
5.23X0.8951= 4.68%H as received 
1.69X0.8951= 1.51 %N as received 
7.9% ash 
2.59% moisture 

91.84%, therefore 100-91.94 = 8.16% oxygen 
Then by substitution of the values edx»ve in the Dulong formula 
14,544X0.7516+62,028 (0.0468 - ) = 13,201 BTU/pound, 

O 

The experimental value reported for this coal was 13,860 BTU/pound. 



m 

COMBUSTION CON- 

The high (gross) heat value is the value obtained by burning the gas in a Junk6r*s 
calorimeter, which assumes that the products of combustion are cooled to the initial 
temperature and includes the heat of condensation of the water formed by the 
combustion; the low (net) heat value differs from the high (gross) value by the heat 
of vaporization of water and is calculated from the gross by subtracting the heat of 


B.T.U. per cu. ft., dry, 30 in. pressure 


Name and formula 

MoL wt. 

Sp. Gr. 

Air-1 

High (gross) 

32®F. 60®F. 

Low (net) 

32®F. 60®F. 

Acetylene, C2H2 

26.02 

0.8981 

1567 

1483 

1514 

1433 

Benzene, CeHs 

78.05 

2.694 

3933 

3722 

3774 

3577 

Butane, C4H10 

58.08 

2.005 

3445 

3261 

3180 

3010 

Butylene, C4Hf 

56.06 

1.935 

3262 

3087 

3050 

2887 

Carbon dioxide, CQz 

44.00 

1.519 

.... 

.... 

.... 

.... 

Carbon monoxide, CO 

28.00 

0.9665 

341.0 

322.6 

341.0 

322.6 

Ethane, C^Hs 

30.05 

1.037 

1862 

1762 

1703 

1612 

Ethylene, C2H4 

28.03 

0.9676 

1734 

1641 

1631 

1541 

Hydrogen, Hi 

2.02 

0.0696 

343.0 

324.5 

290.0 

274.6 

Hydrogen sulfide, H2S 

34.08 

1.177 


.... 

.... 

— 

Methane, CH4 

16.03 

0.5534 

1069 

1012 

963 

912 

Naphthalene, CioHt 

128.06 



.... 

.... 


Propane, CsHs 

44.06 

1.521 

2652 

2509 

2440 

2309 

Propylene, C3H2 

42.05 

1.451 

2487 

2354 

2328 

2204 

Toluene, CrHt 

92.06 

3.178 

4693 

4441 

4481 

4241 

Xylene, CaHio 

106.08 

3.662 

5446 

5153 

6181 

4902 

Water, HaO 

18.02 

0.6219 

.... 

.... 

.... 



COMBUSTION CONSTANTS AND COMPOSITION OF 
The coal gas, coke-oven gases, oil gas and carburetted water gas contain in addi- 
tion small amounts of benzene and oxygen. The heat values are calculated from the 
values as given in the table under COMBUSTION CONSTANTS OF GASES. 


% Methane, CH 4 

Blast- 

furnace 

,£5£- 

Blue 

water 

gas 

Carburetted 

water 

14.8 

CoaJL 

^ga8_ 

34.0 

Coke- 

oven 

28.5 

% Ethane, CaH^ 

.... 

.... 

.... 

.... 

• • • • 

% Propane, C)Ha 

.... 

.... 

.... 

.... 


% Ethylene, C 2 H 4 

.... 

.... 

12.8 

6.6 

2.9 

% Carbon monoxide, CO 

26.2 

43.4 

33.9 

9.0 

5.1 

% Carbon dioxide, CO 2 

13.0 

3.5 

1.5 

1.1 

1.4 

% Hydrogen, Ha 

3.2 

51.8 

35.2 

47.0 

67.4 

% Nitrogen, Na 

67.6 

1.3 

1.8 

2.3 

4.2 

% Oxygen, O 2 

.... 

.... 

.... 

— 

0.5 

B.T.U. per cu. ft., high (gross) 60® F., 

93 

310 

678 

634 

536 

1 30 in. Hg, satd. HaO 

1 B.T.U. per cu. ft., low (net) 60®F., 

91.6 

285 

529 

560 

476 

1 30 in. Hg, satd. HaO 

Cu. ft air required per cu. ft of gas 

0.70 

2.28 

4.85 

5.50 

4.65 

Cu. ft CO 2 per cu. ft. of gas burned 

0.392 

0.469 

0,758 

0.573 

0.420 

Cu. ft. HaO per cu. ft of gas burned 

0.032 

0.518 

0.904 

1.282 

1.205 

Cu. ft Na per cu. ft of gae burned 

0.56 

1.81 

3.85 

4.36 

3.71 

1 High (gross) B.T.U. per cu. ft gas- I 

air mixture 

64.7 

94.5 

98.8 

97.6 

9S.0 

Theoretical flame temp., deg. F. 

2660 

4167 

4090 

3910 

3430 
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STANTS OF GASES 

vaporization of water at 60®F; thus, in the low (net) value the assumption is made 
that all of the products of combustion with the exception of the water have been 
cooled to the initial temperature; the flue products are calculated upon air with 
a composition of 79% nitrogen and 21% oxygen. The flame temperatures are not 
corrected for dissociation. 


B.T.U. per cu. ft., 
said. II 2 O, 30 in. 
pressure. 

B.T.U. 

per mole 

Cu. ft. per cu. ft. fuel gas or mole per mole 

-1 1 

High 

Low 



Rexluired for 

Flue products 

f n - 

(gross) 

(net) 



combustion 




S ^ S* 



High 

Low 






S 


60®F. 

(gross) 

(net) 

O 2 

Air 

IT 2 O 

CO 2 

N 2 

M ■*s 

1456 

1396 

562,000 

543,000 

2.5 

11.90 

1.0 

2.0 

9.40 

4770 

3658 

3509 

1,413,000 

1,356,000 

7.5 

35.70 

3.0 

6.0 

28.20 

4110 

3204 

2955 

1,237,000 

1,142,000 

6.5 

30.95 

5.0 

4.0 

24.45 

3870 

3033 

2834 

1,171,000 

1,095,000 

6.0 

28.58 

4.0 

4.0 

22.58 

4030 

317.1 

317.1 

122,400 

122,400 

0.5 

2.38 


1.0 

1.88 

4475 

1731 

1582 

668,300 

611,300 

3.5 

16.67 

3.0 

2.0 

13.17 

3820 

1613 

1514 

622,400 

584,400 

3.0 

14.29 

2.0 

2.0 

11.29 

4250 

318.8 

269.1 

123,100 

104,100 

0.5 

2.38 

1.0 


1.88 

4010 


.... 



1.5 

7.14 

1.0 

1.0,SO2 

5.64 

.... 

995 

896 

384,000 

346,000 

2.0 

9.52 

2.0 

1.0 

7.52 

3750 



2,219,000 

2,143,000 

12.0 

57.10 

4.0 

10.0 

45.00 

4100 

2465 

2266 

952,000 

876,000 

5.0 

23.80 

4.0 

3.0 

18.80 

3840 

2313 

2164 

893,000 

836,000 

4.5 

21.43 

3.0 

3.0 

16.93 

4090 

4364 

4165 

1,685,000 

1,609,000 

9.0 

42.87 

4.0 

7.0 

33.87 

4050 

6064 

4815 

1,955,000 

1,860,000 

10.5 

50.00 

6.0 

8.0 

39.50 

4010 


REPRESENTATIVE MANUFACTURED AND NATURAL GASES 
The flame temperatures are not corrected for dissociation. The air required, products 
of combustion, B. T. U. of gas-air mixture and the flame temperature are based upon 
air with 21% oxygen and 79% nitrogen. 


Coke- 

Natural gas. 

Natural gus 
residual. 

Natural gas. 

Natural gas. 



oven 

Follansbee, 

Follansbee, 

McKean 

Sandusky, 

Oil 

Producer 

gas 

W. Va. 

W. Va. 

Co., Pa. 

Ohio 

gas 

gaa 

33.9 



32.3 

83.5 

27.0 

2.6 


31.8 

79.4 

67.0 

12.€ 




67.7 

20.0 





5.2 





2.7 

0.4 

6.1 





10.6 

22.0 

2.6 




0.2 

2.8 

6.7 

47.9 





53.5 

10.5 

3.7 

0.6 

0.5 

0.6 

0.7 

3.8 

3.4 

58.8 

600 

2220 

1868 

1482 

1047 

516 

136 

538 

1970 

1711 

1350 

946 

461 

128 

5.28 

21.50 

17.97 

14.25 

10.04 

4.25 

1.08 

0.529 

2.666 

2.188 

1.663 

1.087 

0.458 

0.311 

1.260 

3.662 

3.182 

2.756 

2.045 

1.129 

0.165 

4.21 

17.00 

14.21 

11.29 

7.98 

3.39 

1.44 

95.6 

98.6 

98.5 

97.3 

94.7 

98.3 

65.3 

3860 

3835 

3830 

3770 

3740 

3970 

3050 
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CONSTANTS FOR CER- 


Nameof 
guor vqxx 


Acetylene 

Air 

Allylene 

Ammonia 

Amylene 

Benzene 

Butane 

Butylene 

Carbon dioxide 


llT 


0.9056 

1.000 

1.3823 

0.5971 

2.4211 

2.6953 

2.0100 

1.2367 

1.52909 


" ^ 

-112 0.6130 


ilsHsfe* 
? ^ 


eat of Goobustion 


oalories B,T.U. 
pergram- per B.T.U. 
g molecular cubic per 
wt. foot poun 


- 10.3 

- 37.3 0.6234 

+102 0.6511 

+176.6 0.8839 

+ 33 

+ 23 

-108.4 0.8300 


14.45 

0.2374 13.09 

9.447 

0.5202 22.178 

5.41 

0.3754 4.86 

6.51 

6.76 

0.2163 8.57 


0.0692 

0.0764 

0.10585 

0.04509 

0.1849 

0.2059 

0.1535 

0.1479 

0.1167 


1483.0 21449 


2227.1 21040 
432.8 9598 

3835.0 20743 

3741.0 18175 

3269.0 21298 

3089.0 20891 


Carbon disulfide 76. 
Carbon monoxide 28. 
Crotonylene 54. 
Cyanogen, CN 26. 
Ethane 30. 
Ethyl alcohol 46. 
Ethylene 28. 
Hexane 86. 

Hydrogen 2. 
Hydrogen 27. 
cyanide 

Hydrogen8ulfide34. 
Mesitylene 120. 
Methane 16. 
Methyl alcohol 32. 
Naphthalene 128. 
Nitrogen 28. 
Oxygen 32. 
Pentane 72. 
Propane 44. 
Propylene 42. 
Sulfur dioxide 64. 
To*iPni 92. 
Water 18. 

nhXylene 106. 


.12 2.6298 +114.8 
.00 0.96716 -310 
.05 1.8661 + 81 
.01 1.8000 - 5.8 
.05 1.0494 -128.2 
,05 1.5894 +172.9 
,03 0.96836 -153.4 
,11 2.9721 +160.7 

.016 0.06960 -423.4 
02 0.9348 + 79.7 


1.2920 0.159 4.965 0.20139 

0.2450 13.55 0.0738 

6.998 0.14290 

0.8600 7.258 0.13779 

12.48 0.0801 

0.7946 1.4534 8.23 0.1215 

0.4040 13.53 0.0739 

0.6630 4.40 0,2271 

3.4090188.70 0.0053 

0,6967 13.968 0.07159 


08 1.1906 

09 4.1468 
03 0.55450 
03 1.1121 
06 4.4230 
02 0.9674 
00 1.1055 
09 2.4905 
06 1,5223 

05 1.4527 

06 2.2638 
06 3.1792 
02 0.6217 
08 3.6630 


- 79.2 
+328.1 
-263,2 
+131.2 
+424.7 
-320.1 
-294.5 
+ 98.6 

- 38.2 

- 58.4 
+ 12.6 
+231.8 
+212 
+ 282 .'^ 


0.9000 0.2423 

0.8583 

0.5920 ; 

0.8027 0.458 

1.1508 

0.8050 0.2438 
1.1340 0.2174 

0.6263 

0.6130 

1.4900 0.1553 

0.8714 

1.000 0.4805 
0.8697 


0.0909 

0.31755 

0.0423 

0.0845 

0.3387 

0.0739 

0.0844 

0.1902 

0.1162 

0.1109 

0.1729 

0.2429 

0.04761 

0.2800 


158620 757.0 10575 

136701 657.0 7237 
1282310 6108.0 19235 
211933 1008.0 23879 
182187 865.0 10238 
1230657 5859.0 17298 


847247 4022.0 21152 
529205 2513.0 21620 
492742 2340.0 21092 

934409 4436.0 18270 

1084986 5155.0 18410 




TAIN GASES AND VAPORS 


Cu. ft. per cu. ft. of gas or vapor Pounds per pound of gas or vapor 

Heat of formation constant 
pressure 

■iTCTffHilffli 

Products of 


HiH ■TR^rnTsrni 



1 combustion 

combustion 

combustion 

combustion 

v^tuunm P T TT 

pArgrAin- . 










molecular Per cubic Per 

Air 



Nz 

Air 

Oz 

CO2 

HzO 

Nz 

weight foot pound 

11.94 

2.5 

2.0 1.0 

9.45 

13.22 

3.07 

3.38 

0.69 

10.15 

-47770 -227.5 -3300.7 

19.14 

4.0 

3.0 2.0 

15.14 

13.85 

3.20 

3.30 

0.90 

10.65 

-39950 -189.2 -1796,4 

3.589 

0.75 

... 1.6 

2.889 

6.111 

1.412 

.... 

1.588 

5.522 +11890 + 56.7 +1259.0 

35.83 

7.5 

5.0 6.0 

28.35 

14.72 

3.42 

3.14 

1.29 

11.30 

+18970 +113.7 + 614.1 

35.83 

7.5 

6.0 3.0 

28.35 

13.22 

3.07 

3.38 

0.69 

10.15 

-12510 - 47.3 - 229.3 

31.06 

6.5 

4.0 5.0 

24.57 

15.41 

3.58 

3.03 

1.55 

11.83 

+42450 +202.2 +1317.3 

28.67 

6.0 

4.0 4.0 

22.68 

14.72 

3.42 

3.14 

1.29 

11.30 

+10660 + 50.7 + 342.6 


. « . « 








+97266 +463.1 +3979.1 



SOz 





SQz 



14.355 

3.0 

1.0 2.o" 

11.355 

5.466 1.263 0.579 1.684 

4.203 

-26010 -124.0 -616.0 

2.39 

0.5 

1.0 .... 

1.89 

2.45 

0.57 

1.57 

.... 

1.88 

+2900C +138.4 +1869.2 

26.32 

5.5 

4.0 3.0 

20.828 14.11 

3.26 

3.26 

1.30 

10.85 


9.57 

2.0 

2.0 ... 

8.57 

5.323 1.230 1.692 


4.631 

-65700 -313.2 -2273.9 

16.72 

3.5 

2.0 3.0 

13.23 

16.06 

3,75 

2.93 

1.80 

12.33 

+28560 +136.0 +1713.6 

14.33 

3.0 

2.0 3.0 

11.34 

8.95 

2.08 

1.91 

1.17 

6.87 

+58470 4 278.5 +2288.0 

14.33 

3.0 

2.0 2.0 

11.34 

14.72 

3.42 

3.14 

1.29 

11.30 

- 2710 - 12.9 - 174.2 

45.39 

9.5 

6.0 7.0 

35.91 

15.20 

3.53 

3.07 

1.46 

11.67 

+61080 +290.9 +1278.4 

2.39 

0.5 

... 1.0 

1.89 

34.19 

7.94 

.... 

8.94 

26.25 


5.981 

1.25 

1.0 0.5 

4.781 

6.410 1.481 

1.63 

0.333 

5.447 

-27480 -131.1 -1832.0 



SOz 








7.17 

1.5 

1.0 1.0 

6.67 

6.07 

1.41 

*1.88 

0.53 

4.66 

+ 4740 + 22.6 + 250.9 

57.42 

12.0 

9.0 6.0 

45.42 

13.85 

3.20 

3.30 

0.90 

10.65 

+ 490 + 2.3 + 7.3 

9.56 

2.0 

1.0 2.0 

7.66 

17.17 

3.99 

2.74 

2.25 

13.18 

+21750 +103.1 +2435.6 

7.17 

1.5 

1.0 2.0 

5.67 

6.46 

1.50 

1.37 

1.12 

i4.96 

+51450 +246.4 +2894.0 

67.42 

12.0 

10.0 4.0 

45.42 

12.984 3.00 

3.437 0.663 

9.984 


.... 

38.22 

8.0 

5.0 6.0 

30.24 

15.28 

3.55 

3.05 

1.60 

11.73 

+47850 +227.9 +1196.2 

23.89 

5.0 

3.0 4.0 

18.90 

15.63 

3.63 

3.00 

1.64 

12.00 

+35110 +167.2 +1436.3 

21.50 

4.5 

3.0 3.0 

17.01 

14.72 

3.42 

3.14 

1.29 

11.30 

+ 3220 + 15.3 +138.0 







.... 



+71156 +337.3 +1999.1 

43.00 

9.0 

7.0 4.0 

34.02 

13.47 

3.13 

3.35 

0.78 

10.34 

- 3520 - 16.7 - 68.8 










+68360 +327.1 +6870.4 


S0.17 10.5 B.0 5.0 39.69 13.65 3.17 3.32 0.85 10.48 
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IGNITION TEMPERATURES OF VARIOUS SUBSTANCES AND LIMITS 
OF INFLAMMABILITY OF GASES 


Name and formula 

Ignition temperature at atmospheric 
pressure 

In oxygen In air 

Limits for inflam- 
mability in % by vol- 
ume of gas in air at 
atmos. press, and 
ordinary temp. 


'C. 

op 

®C. 

op 


Upper 

Acetaldehyde, CH 3 CHO 

140 

284 

185 

365 

4 

57 

Acetone, (CH 3 ) 2 CO 

568 

1054 

700 

1292 

2.5 

13 

Acetylene, C 2 H 2 

416-440 

781-824 

406-440 

763-824 

2.5 

82 

Amyl alcohol, C 5 H 11 OH 

390 

734 

409 

768 

. . • 

• • . • 

Aniline, CrHsNHa 

530 

986 

770 

1418 

• * . 

. . . 

Benzaidsli/de, CeHs'CHO 

168 

334 

180 

356 

. • . 

. . . 

Benzene, C 6 H 6 

662 

1224 

740 

1364 

1.4 

5.5 

1 Blast-furnace gas 

. . . 

t . . 

. » • • 

. . . 

36 

65 

Blue water gas 

• • • 

. . • 

» • . 

• * . 

12 

67 

Butane, C 4 Hto 

• • * 

. . . 

. . . 

. . . 

1.5 

6 

n-Butyl alcohol, C 4 H 9 OH 

385 

725 

450 

842 


. . . 

Butylene, C 4 H 8 

. . » 

. . . 

. . . 

. . . 

1.7 

9 

Carbon monoxide, CO 

637-658 

1179-1216 

644-658 

1191-1216 

6.3 

71.2 

Coal gas 

# • • 

* . • 

. . • 

. . . 

7 

21 

Coke-oven gas 

• . ■ 

. . * 

. . . 

. . . 

7 

21 

Cylinder oil 

320 

608 

417 

783 

. . . 

. . a 

Decane 

202 

396 

463 

865 

» . • 

. . . 

Ethane 

520-630 

968-1166 

520-630 

968-1166 

3.3 

10.6 

Ethyl alcohol, CzHsOH 

425 

797 

558 

1036 

3.7 

13.7 

Ethyl ether, (CzHslzO 

178 

352 

343 

649 

1.6 

7,7 

Ethylene, C 2 H 4 

500-519 

932-966 

542-547 

1008-1018 

3.4 

14.1 

Qas oil 

270 

518 

336 

637 

. . . 

. . . 

Glycerol, 03 H 5 (OH )3 

414 

777 

500 

932 

. . . 

. . . 

Hexane, CeHu 

268 

514 

487 

909 

1.3 

» . • 

Hydrogen, Hz 

580-590 

1076-1094 

580-590 

1076-1094 

6.2 

71.4 

Hydrogen sulfide, H 2 S 

. . . 

. . . 

.... 

. . . 

4.3 

45 

Isopropyl alcohol, C 3 H 7 OH 

512 

954 

590 

1094 

2.7 

. . . 

Kerosene 

270 

518 

295 

563 

. . . 

. . * 

Methane, CH 4 

556-700 

1033-1292 

650-750 

1202-1382 

5.8 

13.3 

Methyl alcohol, CH 3 OH 

555 

1031 



6 

36 

Pennsylvania crude oil 

242 

468 

316 

601 

. . . 

. . . 

POntane 

. . , 

. . . 

. . . 

. . . 

j.3 

4.9 

Phenol, CsHsOH 

574 

1065 

715 

1319 

• . . 

. . . 

Propane, C 3 H 8 

490-570 

914-1058 

• . . 

. . . 

2 

7 

Propyl alcohol, C 3 H 7 OH 

445 

833 

505 

941 

2.6 

. . . 

Propylene, C 3 H 6 

• . • 


.... 

. . . 

2.2 

9.7 

Sugar 

378 

" i 

385 

725 

. . . 

. . . 

Toluene 

552 

>6 

810 

1490 

1.3 

6.8 
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FLAME TEMPERATUKES 

Reprinted by permission from ‘"Combustion Flames and Explosions of Gases/* by 
Lewis and von Elbe, published 1938 by Macmillan. 

Except as noted otherwise, the flame temperatures listed in the following table 
were determined by the sodium line-reversal method with a totally colored flame for 
moist mixtures at room temperature. The values given are the maximum flame tem- 
peratures determined for the given combustible or combination of combustibles with 
mert gas. In a few cases a number of values are given for different mixture composi- 
tions. All compositions are given on the dry basis. 

The experimental flame temperatures are probably all influenced somewhat by 
heat losses, excitation lag and intermixing with the surrounding atmosphere. How- 
ever, these disturbances do not cause excessive discrepancies n*om the theoretical 
flame temperatures, and the values may be taken as an approximate indication of 
the flame temperatures of the mixtures given. 

A large number of calculated flame temperatures are to be found in the literature. 
They are not included in the table because they are generally based on inexact 
thermochemical data. Similarly, many experimental values have l>een omitted, since 
they were determined under specialized and sometimes ill-defined conditions. 


Combustible 

Diluent 

% Com- 
bustible 

Flame 
Temp. °C. 

Reference 

Hydrogen 

Air 

31.6 

2045 

1 




2047* 

2 


Oz 

67.0 

2487 

3 



73.0 

2527 




78.0 

2660 




82.0 

2427 


Hydrogen atoms 



?3760t 

4 

Carbon monoxide 

Air 

20.0 

16501 

5 



25.0 

1930t 




32.0 

2100t 




37.0 

2000 1 




45.0 

1850t 




55.0 

1560t 



Oz 

20.0 

1850t 

5 



30.0 

2400 1 




40.0 

2680 1 




60^0 

2905 1 




70.0 

2925 1 




80.0 

2805 1 




90.0 

1800t 


Methane 

Air 

10.0 

1875 

1,6,7 

Ethane 

Air 

5.8 

1895 

7 

Propane 

Air 

4.15 

1925 

6, 7 

Butane 

Air 

3.2 

1895 

7 

fao-Butane 

Air 

3.2 

1900 

7 

Acetylene 

Air 

9.0 

2325 

1 


O 2 

18.0 

2927 

3 



33.0 

3007 




44.0 

3137 




50.0 

2927 



*Calculated. 

fEstimated for hydrogen torch. 
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FLAME TEMPERATURES 
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FLAME TEMPERATURES 


Combuatible 

Diluent 

% Com- 
bustible 

Flame 
Temp. *G. 

Reference 

IOCH 4 4- SCOz 




12.3 

1777 


5 CH 4 + 2 CO 2 




13.0 

1762 


2 CH 4 + COz 




13.8 

1752 


10CO + Nz 



Air 

35.9 

1915 

9 

5CO + Na 




37.3 

1875 


5CO 4- 2 N 2 




40.0 

1810 


SCO + 3 N 2 




42.6 

1760 


SCO 4- 4Nz 




45.0 

1718 


CO 4- Nz 




47.3 

1675 


20CO 4- CO 2 



Air 

35.6 . 

1890 

9 

loco + CO 2 




36.5 

1850 


SCO 4- CO 2 




37.6 

1797 


10CO 4* 3 CO 2 




38.5 

1764 


58.S%CO 4-41. 

5% Hz 


Air 

32.6 

2004 

9 

31.9^CO + 22. 

5%H2 4-45. 

4%N2 

Air 

45.0 . 

1718 

9 

37.05gCO 4- 27. 

I 9 SH 2 4- 35.9%N2 

Air 

41.7 

1812 

9 

S0.1%CO 4-35.5^H2 4- 14.4^N2 

Air 

36.0 

1940 

9 

Pittsburg natural gas 


Air 

9.0 

1950* 







1930t 



Hz 

49.8%] 







CO 

11.8 







CH 4 

25.8 






Mixed coal gas - 

CzHe 

1 5 


Air 

17.6 

1918 

9 


lliuminants 

4.5 







CO 2 

2 4 







[Nz 

4.2 







[Hz 

35.9%^ 







CO 

23 5 







CH 4 

9,0 






Carburated 

CzHe 

2 7 

1 

Air 

18.8 

1930 

9 

water gas 

lliuminants 

10.0 







CO 2 

3.5 







[n* 

15.4 







[Hi 

69 7%^ 







CO 

24.7 






“Electrolene*" 

CH 4 

1 7 


Air 

30.8 

1983 

9 

gas 

COz 

2.6 







[Nz 

1.3 J 








16.9%] 







CO 

27.6 






Anthracite 

CH 4 

0.9 


Air 

46.7 

1663 

9 

producer gas 

C02 

5.1 







INz 

49.6 







^Calculated: dry mixture. 
tPartially colored flame: dry mixture. 
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FLAME TEMPERATURES 


Combustible 



Flame 
Temp. *C, 


City aas 660 BTU 

0* 


2730 

3 

Natural gas 1025 BTU 

02 


2930 

3 

Mixed natural gas and coke oven gas 
808 BTU 

0* 


2810 

3 

Carbureted water gas 800 BTU 

02 


2800 

3 

Amyl acetate 

Air 


1422* 



'^Diffusion flame. Two color method. 
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NICHROME RESISTANCE WIRE 

Reprinted from Catalog R-‘28 Driver^Harris Company by Permission, 
Specific resistance 675 ohms per circular mil-foot at 20°C. (68®F.) 


1 


No. 


Ohms 

Weight Per 



B. 

Diam. 

Per Ft. 

1000 Ft. 

Feet 

Ohms 

& 

in 

at 20® G 

Bare Wire 

Per Pound 

Per Pound 

S. 

Inches 

(68®F.) 

Pounds 

Bare Wire 

Bare Wire 

1 

.289 

.0081^ 

231.0 

4,33 

.035 

2 

.258 

.0101 

184.0 

5.43 

.054 

3 

.229 

.0128 

145.0 

6.90 

.090 

4 

.204 

.0162 

115.0 

8.70 

.139 

5 

.182 

.0203 

92.0 

10.9 

.218 

6 

.162 

.0257 

73.0 

13.7 

.356 

7 

.144 

.0325 

57.0 

17.5 

.560 

8 

.1285 

.0408 

45.0 

22.2 

.910 

9 

.114 

.0519 

36.0 

27.8 

1.44 

10 

.102 

.0649 

29.0 

34.5 

2.20 

11 

.091 

.0815 

23.0 

43.5 

3.52 

12 

.081 

.102 

18.0 

55.6 

5.67 

13 

.072 

.130 

14.0 

69.9 

9.08 

14 

.064 

.164 

11.0 

88.5 

14.51 

15 

.057 

.207 

9.2 

109 

22.5 

16 

.051 

.259 

7.2 

139 

36.0 

17 

.045 

.333 

5.6 

179 

59.6 

18 

.040 

.421 

4.42 

226 

95.1 

19 

.036 

.520 

3 58 

279 

145 

20 

.032 

.659 

2.83 

353 

232 

21 

.0285 

.831 

2.24 

446 

370 

22 

.0253 

1.055 

1.77 

565 

590 

23 

.0226 

1.321 

1.41 

709 

936 

24 

.0201 

1,670 

1.12 

893 

1,491 

25 

.0179 

2.106 

.89 

1,123 

2,365 

26 

.0159 

2.669 

.70 

1,429 

3,814 

27 

.0142 

3.347 

.56 

1,786 

5,977 

28 

.0126 

4.251 

.44 

2,273 

9,662 

29 

.0113 

5.286 

,35 

2,857 

15,102 

30 

.0100 

6.750 

.276 

3,623 

24,455 

31 

.0089 

8.521 

.219 

4,566 

38,906 

32 

.0080 

10.546 

.177 

5,650 

59,584 

33 

.0071 

13.390 

,139 

7,194 

96,327 

34 

.0063 

17.006 

.110 

9,091 

154,601 

35 

.0056 

21.524 

,087 

11,490 

247,310 

36 

.0050 

27.000 

.069 

14,490' 

391,230 

37 

.0045 

33 333 

.056 

17,860 

595,327 

38 

.0040 

42.187 

,045 

22,220 

937,395 

39 

.0035 

55.102 

.034 

29,410 

1,620,500 

40 

.0031 

70.239 

,025 

40,000 

2,809,500 


.00275 

89.256 

.021 

47,600 

4,248,600 


.0025 

108.000 

.017 

58,900 

6,361,200 


.00225 

133.333 

.014 

71,500 

9,533,000 


.002 

168.750 

.011 

91,000 

15,356,000 


.00175 

220.408 

.008 

125,000 

27,551,000 


.0015 

300.000 

.006 

166,666 

50,000,000 


Factors to be used in determining resistance at elevated temperatures 

Temp. Gent. 20 100 200 300 400 500 600 700 800 900 1000 

Temp.Fahr. 68 212 392 572 752 932 1112 1292 1472 1652 1832 

HemstanceinOhiDB 1.000 1.006 1.029 1.047 1.057 1.072 1.077 1.082 1.088 1.095 
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NICHKOME RESISTANCE WIRE 

SUGGESTIONS ON DESIGN OF 
NICHROME HEATING ELEMENTS 
Reprinted from Catalog R-‘28, Driver-Harris Company by Permission, 

The table below ^ves the size of “Nichrome” suggested for a given number of 
watts at 110 volts. The sizes are selected to operate at approximately 1500®F, in 
open coils and are suitable for electric irons, toasters, hot plates, space heaters, etc. 


NICHROME WIRE. 110 VOLTS 


Watts 

Amperes 

B, & S. Size 

Ohms 75® F 

Length ] 

250 

2.27 

25 

43.6 

21 Ft. 

2 ins. 

300 

2.72 

24 

36.4 

22 

0 

350 

3.2 

23 

31.0 

24 

0 

400 

3.64 

23 

27.2 

21 

0 

450 

4.10 

22 

24.1 

23 

5 

475 

4.32 

22 

23.0 

22 

4 

500 

4.55 

22 

21.8 

21 

0 

550 

5.0 

21 

19.8 

24 

5 

575 

5.23 

21 

18.9 

23 

2 

600 

5.46 

21 

18.1 

22 

4 

615 

5.6 

20 

17.7 

27 

6 

640 

5.82 

20 

17 0 

26 

6 

660 

6.0 

20 

16.5 

25 

8 

700 

6.36 

20 

15.6 

24 

4 

750 

6.81 

19 

14.5 

28 

5 


For voltages other than 110 divide the number of watts required at the given 
voltage by the voltage factor below. Select the nearest number of watts in the 1 10 
volt table, multiply the length in 110 volt table by the voltage factor. Suppose an 
electric iron takes 550 watts and the supply voltage is 100. Factor for 100 volts is 

.91 and ^ “ 60i> waits. 

Nearest value in 110 volt table is 600 watts which requires 22' 4" of size 21 wire. 
This gives the size to be used on 110 volts, but the length should be 0.91x22'4" or 
20'4". The winding for 5.50 watts, 100 volts would then be 20'4" of size 21 “Ni- 
chrome” wire. 

VOLTAGE FACTORS ON BASIS OF 110 VOLTS 


Voltage 100 120 1 50 200 220 240 32 

Factor .91 1.09 1.36 1.82 2.0 2.18 0.29 
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ADVANCE RESISTANCE WIRE 

BeprirUedfrom Catalog R-2^, Driver-Harris Company by Permission. 

Specific resistance 294 ohms per circular mil-foot at 20®C. ^8®F. ). The change of 
resistance with change of temperature is negligible. Thermal E.M.F. gainst copper 
is approximately 0.043 milli-volts per degree Centigrade, between 0®C. and lOO^C, 


No. 

B. 

& 

S. 

Diam. 

in 

Inches 

Ohms 

Per Ft. 
at 20®C. 
(68®F.) 

Weight 

Per 

1000 Ft. 

Bare Wire 
Pounds 

Feet 

Per Pound 
Bare Wire 

Ohms 

Per Pound 
Bare Wire 

1 

.289 

^ .003 

253.0 

3.95 

.0136 

2 

.258 

.004 

201.0 

4.98 

.0217 

3 

.229 

.005 

159.0 

6.29 

.0346 

4 

.204 

.007 

126.0 

7.94 

.0549 

5 

.182 

.008 

100.0 

10.0 

.0874 

6 

.162 

.011 

79.0 

12.7 

.139 

7 

.144 

.014 

63.0 

15.9 

.221 

8 

.1285 

.017 

50.0 

20.0 

.351 

9 

.114 

.022 

39.0 

25.6 

.559 

10 

.102 

.028 

32.0 

31.3 

.888 

11 

.091 

.035 

25.0 

40.0 

1.41 

12 

.081 

.044 

20.0 

50.0 

2.246 

13 

.072 

.056 

15.7 

63.7 

3.573 

14 

.064 

.071 

12.4 

80.6 

5.678 

15 

.057 

.090 

9.8 

102.0 

9.03 

16 

.051 

.113 

7.8 

128.0 

14.36 

17 

.045 

.145 

6.2 

161.0 

22.83 

18 

.040 

.184 

4.9 

204.0 

36.29 

19 

.036 

.226 

3.9 

256.0 

57.71 

20 

.032 

.287 

3.1 

323.0 

91.74 

21 

.0285 

.362 

2.5 

400.0 

145.9 

22 

.0254 

.460 

1.9 

526.0 

232.0 

23 

.0226 

.575 

1.5 

667.0 

369.0 

24 

.0201 

.725 

1.2 

833.0 

586.6 

25 

.0179 

.919 

0.97 

1,031.0 

932.9 

26 

.0159 

1.162 

0,77 

1,299.0 

1,483 

27 

.0142 

1.455 

0.61 

1,639.0 

2,358 

28 

.0126 

1.850 

0.48 

2,083.0 

3,749 

29 

,0113 

2.300 

0.38 

2,632.0 

5,964 

30 

.0100 

2.940 

0.30 

3,334.0 

9,470 

31 

.0089 

3.680 

0.24 

4,167.0 

15,075 

32 

.0080 

4.600 

0.19 

5,263.0 

23,970 

33 

.0071 

5.830 

0.15 

6,667.0 

38,110 

34 

.0063 

7.400 

0.12 

8,333.0 

60,620 

35 

.0056 

9.360 

0.095 

10,530.0 

96,340 

36 

.0050 

11.760 

0.076 

13,160.0 

153,240 

37 

.0045 

14.550 

0.060 

16,667.0 

243,650 

38 

.0040 

18.375 

0.047 

21,276.0 

388,360 

39 

.0035 

24.100 

0.038 

26,316.0 

616,000 

40 

.0031 

30.593 

0.028 

35,714.0 

1,092,500 


.00275 

38.888 

0.021 

47,600.0 

1,850,000 


.0025 

46.400 

0.017 

58,900.0 

2,730,000 


.00225 

58.103 

0.014 

71,500.0 

4,150,000 


.002 

72.500 

0.011 

91,000.0 

6.600,000 


.00175 

96.078 

0.008 

125,000.0 

12,000,000 


.0015 

130.666 

0.006 

166,666.0 

21,600,000 


Factors to be used in determining resistance at elevated temperatures 


Temp. Centigrade 

20 

100 

200 

300 

400 

500 

600® 

Temp. Fahrenheit 

68 

212 

392 

572 

752 

932 

1112® 

ResiBtanoe in Ohms 

1.000 

1.002 

1.002 

1.001 

1.005 

1.017 

1.037 
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MANGANIN RESISTANCE WIRE 

Reprinted from Catalog R-28t Driver-Harris Co, by Permission, 

Sp^fic resistaace 290 ohms per circular mil-foot at 20°C. (68®F0- Temperature 
coemcient over the range of 15^ to 35°C.(59° to 95®F.)»with the peak of the curve 
at 25®G. (77®F.)» will be between .00002 and .000005 per dejpree C. Thermal E. 
M. F. against copper not over 0.003 millivolts per degree centigrade, between 0°C. 
and lOO^G. 


No. 

U 

& 

8. 

Diam. 

in 

Inches 

Ohms 

Per Ft. 
at20®C. 
(68®F.) 

Weight 

Per 

1000 Ft. 

Bare Wire 
Pounds 

Feet 

Per Pound 

Bore Wire 

Ohms 
Per Pound 
Bare Wire 

15 

.057 

.089 

9.2 

109.0 

9.70 

16 

.051 

.110 

7.2 

139.0 

15.29 

17 

.045 

.142 

5.6 

179.0 

25.4 

18 

.040 

.180 

4.42 

226.0 

40.6 

19 

.036 

.218 

3.58 

279.0 

60.82 

20 

.032 

.282 

2.83 

353.0 

99.5 

21 

.0285 

.356 

2.24 

446.0 

158 

22 

.0254 

.452 

1.77 

565.0 

255 

23 

.0226 

.567 

1.41 

709.0 

402 

24 

.0201 

.717 

1.12 

893.0 

704 

25 

.0179 

.905 

0.89 

1,123.0 

1,016 

26 

.0159 

1.147 

0.70 

1,429.0 

1,639 

27 

.0142 

1.438 

0.56 

1,786.0 

2,568 

28 

.0126 

1.825 

0.44 

2,273.0 

4,148 

29 

.0113 

2.270 

0.35 

2,857.0 

6,485 

30 

.0100 

2.899 

0.276 

3,623.0 

10,503 

31 

.0089 

3.661 

0.219 

4,566.0 

16,716 

32 

.0080 

4.631 

0.177 

6,656.0 

26,627 

33 

.0071 

5.763 

0.139 

7,194.0 

41,387 

34 

.0063 

7.304 

0.110 

9,091.0 

66,400 

35 

.0056 

9.234 

0.087 

11,490.0 

106,098 

36 

.0050 

11.599 

0.069 

14,490.0 

168,069 

37 

.0045 

14.352 

0.056 

17,860.0 

256,326 

38 

.0040 

18,120 

0,045 

22,220.0 

402,626 

39 

.0035 

23.767 

0.034 

29,410.0 

.698,987 

40 

.0031 

32.220 

0.025 

40,000.0 

1,288,800 


ALLOWABLE CARRYING CAPACITIES OF COPPER WIRE 

AND CABLE 

(Regulaiions of the NaVl Board of Fire Underwriters) 


No. 

AWG 

18 

16 

14 

12 

10 

8 

6 

4 

2 

1 

0 

00 

000 

0000 


Circular 

Mils 

1,624 

2,583 

4.107 

6,530 

10,380 

16,510 

26,250 

41,740 

66,370 

83,690 

105,500 

133,100 

167,800 

211,600 


Amperes 


Rubber 

Insulation 

3 

6 

15 

20 

25 

35 

50 

70 

90 

100 


Varnished 

Cambric 

Insulation 

4 

8 

18 

25 

30 

40 

60 

85 

110 

120 

150 

180 

210 

270 


Circular 

Mils 

Amperes 

Rubber 

Insulation 

Varnished 

Cambric 

Insulation 

250,000 

250 

300 

300,000 

275 

330 

350,000 

300 

360 

400,000 

325 

390 

450,000 

362 

435 

500,000 

400 

480 

600,000 

450 

540 

700,000 

500 

600 

800,000 

550 

660 

1.000,000 

650 

780 

1,260,000 

750 

900 

1,500,000 

850 

1020 

1,750,000 

950 

1140 

2,000,000 

1050 

1260 


150 

175 

225 
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DIAMETER, WEIGHTS AND RESISTANCE OF COPPER WIRE 

Courtesy General Electric Co, 


Weight Resiatanoe at 

Bare Wire 25®C(77®F) 


No. 

AWG 

Diameter 

Mils 

Area 

Circular 

Mils 

Pounds 

per 

1000 Ft. 

Pounds 

per 

Mile 

Ohms 

per 

1000 Ft. 

Ohms 

per 

Mile 

Feet 

per 

Ohm 

0000 

46o7 ' 

211,600 ' 

640.5 

3382. 

0.05091 

0.2688 

19,643. 

000 

410. 

167,800 

508.0 

2682. 

0.06419 

0.3389 

16,579. 

00 

365. 

133,100 

402.8 

2127. 

0.08097 

0.4275 

12,350. 

0 

325. 

105,600 

319.7 

1688. 

0.1019 

0.5380 

9.814. 

1 

289. 

83,500 

252.7 

1334. 

0.1290 

0.6811 

7,752. 

2 

258. 

66,560 

201.5 

1064. 

0.161$ 

0.8543 

6,180. 

3 

229. 

52,440 

158.7 

838. 

0.2054 

1.0845 

4,869. 

4 

204. 

41.620 

126.0 

665. 

0.2588 

1.3665 

3,864. 

5 

182. 

33,120 

100.2 

529. 

0.3253 

1.718 

3,074. 

6 

162. 

26,240 

79.43 

419.4 

0.410$ 

2.167 

2,436. 

7 

144. 

20,740 

62.78 

331.5 

0.5194 

2.742 

1,925. 

8 

128. 

16,380 

49.60 

261.89 

0.6574 

3.471 

1,521. 

9 

114. 

13,000 

39.35 

207.77 

0.828$ 

4.375 

1,207. 

10 

102. 

10,400 

31.48 

166.21 

1.036 

6.470 

965.2 

11 

90.7 

8,226 

24.90 

131.47 

1.309 

6.912 

763.9 

12 

80.8 

6,529 

19.76 

104.33 

1.650 

8.712 

606.1 

13 

72.0 

5,180 

15.68 

82.79 

2.080 

10.98 

480.7 

14 

84.1 

4,109 

12.44 

65.68 

2.621 

13.84 

381.5 

15 

57.1 

3,260 

9.866 

62.09 

3.304 

17.45 

302.6 

16 

50.8 

2,581 

7.812 

41.25 

4.174 

22.04 

239.5 

17 

45.3 

2,052 

6.213 

32.81 

5.249 

27.72 

190.6 

18 

40.3 

1,624 

4.914 

26.95 

6.636 

35.04 

160.7 

19 

36.9 

1,288 

3.900 

20.59 

8.361 

44.2 

119.6 

20 

32.0 

1,024. 

3.099 

16.36 

10.52 

55.6 

96.1 

21 

28.5 

812.3 

2.459 

12.98 

13.26 

70.0 

75.4 

22 

25.3 

640.1 

1.937 

10.23 

16.83 

88.9 

59.4 

23 

22.6 

510.8 

1.546 

8.16 

21.09 

111.4 

47.4 

24 

20.1 

404.0 

1.223 

6.46 

26.66 

140.8 

37.45 

25 

17.9 

320.4 

0.9697 

5.12 

33.63 

177.6 

29.71 

26 

15.9 

252.8 

0.7650 

4.04 

42.57 

224.8 

23.48 

27 

14.2 

201,6 

0,6101 

3.220 

53.45 

282.2 

18.71 

28 

12.6 

158.8 

0.4806 

2.540 

67.84 

358.2 

14.74 

29 

11.3 

127.7 

0.3866 

2.043 

84.35 

445.4 

11.85 

30 

10.0 

100.0 

0.3027 

1.600 

107.8 

569.2 

9.28 

31 

8.9 

79.2 

0.2398 

1.267 

136.0 

718.1 

7.36 

32 

8.0 

64.0 

0.1937 

1.024 

168.2 

888.1 

6.94 

33 

7.1 

50.4 

0.1526 

0.806 

213.6 

1128. 

4.68 

34 

6.3 

39.7 

0.1201 

0.635 

271.1 

1431. 

3.69 

35 

5.6 

31.4 

0.09493 

0.501 

342.5 

1808. 

2.919 

36 

5.0 

25.0 

0.07568 

0.3994 

431.7 

2279. 

2.315 

37 

4.5 

20.3 

0.06130 

0.3236 

532.1 

2809. 

1.880 

38 

4.0 

16.0 

0.04843 

0.2555 

671.5 

3546. 

1.488 

39 

3.5 

12 3 

0.03708 

0.1958 

872.3 

4606. 

1.147 

40 

3.1 

9.6 

0.02909 

0.1536 

1128. 

6956. 

0.888 


TEMPERATURE CORRECTIONS 


(Based on A, I, E, E, Standards) 

Temperature Coefficient of Resistance. At a temperature of 25°C the 
'*oonstaDt mass*' temperature coefficient of resistance of standard annealed copper, 
measured between potential points rigidly fixed to the wire_ is 0.00385 or 1/259.5 
per Centigrade degree. Resistance values of copper wire given in tables at 25®C 
may be corrected for any temperature by means of the following formula — 
Rf»i?2s[l+0.00385(t-25)], where Bt is the resistance in ohms at a temperature 
t^C; Rzs is the resistance in ohms at 25^C; and, i is the temperature of wire in 
degrees Centigrade. 
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PROPERTIES OF MATERIALS OF CONSTRUCTION 

CSiemical and Metallurgical Engineering^ 39, 651-8 (1932); Perry, The Chemical 
Engineers* Handbook, McGraw-Hill Co., publishers; by permission. 

GLASS LINED AND ENAMELED STEEL 

(A) Coefficients of Heat Transfer for Typical Chemical Enamels. 

These coefficients are of course, only relative, and are dependent to a large ex- 
tent on the amount of agitation of the contained materials. Good agitation may in- 
crease values by as much as 20 to 25 per cent. Abbreviations: K is in B. T. U.s 
per sq. ft. per hour per °F. of temperature difference. Ki refers to the heat 
transfer from steam to water being heated, while Kz refers to the heat transfer from 
steam to boiling water. 

1. Dry dust enamel for very severe chemical service. 

(a) Pfaudler No. 1 7, Ki = 60; Kz= 80 

(b) Pfaudler No. 11, K|=50; K2=70 

2. Spray enamel for organic acids and less corrosive mineral acids. 

(a) Pfaudler No. 71, Kt=a125; Ka^lSO 

3. Spray dust enamel for mineral acids in general storage service, usually for equipment of large 
capacities. 

(a) Pfaudler No. 186, Ki« 90; Kz* 100 

(B) Other Physical and Mechanical Properties. 

Su(^ physical properties of enamel as the coefficient of expansion, tensile strength, 
etc., are generally meaningless unless conadered in connection with the steel on which 
the lining is applied. Ability to withstand rapid thermal change is tested in an 
automatic machine by intermittently heating enamel plates to 450®F. and then 
dipping them into ice water. However, both temperature and corrosion conditions 
tiO W met VCk each ^ivice application should be definitely ascertained and this in- 

£ocmat.iiOii auppMed U> Ibe manutacXxttet. 


OlEMICAL STONEWARE 

Ultimate compressive strength 

Ultimate tensile strength 

Modulus of elasticity 

dpecificheat 

Thermal conductivity 

y rwar expansion per •F 

Ultimata bending strength 


82,000-115,000 Ib8./in.2 
1,650 -4,300 lbs./in.» 
1.05 -5.96X106 Ib8./in.2 
0.2 

0.78 -2.05 B.T.U./ft» 
1.9-2.3X10-6 
6,900-12,500 lbs. /In.* 


GLASS AND FUSED SILICA 

These materials are marketed in the form of sheets, tubes and rods. 


Properties 


Thiokneea 

TriiMipareney,T« Transparent, 
TL«»Trantiuoent; 0 «b Opaque 
|B|ieorfic gravity 

volume, fn.s/tb. 
»lfenefteetrength, lbs./in.s 
^44artiMi, 2*5 itim. ball; 2S<kg. 

’ fead^ depth in miilimetsra 
Tliermri expanefon, per 
Thermal eonduotivity, oal./ 
•saont^G. 


Boro-silicate 


0.01 in and up 
T,TL 

2.24 

12.3 

1X104 

0.015 

0.32X10-6 (0-800®C.) 
27X10-4 


Fused silica, 
clear 


0.001 in. and up 
T 

2.20 

12.6 

4X10* 

0.0245 

0.049X10-6 

28.7X10-4 


Fused aifica* 
opaque 


0.005 in and up 
Tt,0 

2.07-2.1 

13.4 

4-8X10* 
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PROPERTIES OF MATERIALS OF CONSTRUCTION 
PROPERTIES OF COKE BASE CARBON 


Specific gravity 2.00-2.15 

Apparent density 1.42-1.65 

Porosity, % 25-30 

Tensile strength, Ibs./in.^ 600 -650 

Crushing strength, Ibs./in.^ 5500 -9000 

Transverse strength, Ibs./in.^ 2000-6000 

Thermal conductivity, 0.007- 

cal./cm./®C 0.008 


Coef . of ther. ex pan.,®C 1.5-2X 

(100-160®C.) 10-« 

Specific heat, cal./om./®C 0.200- 

(26 -282“C.) 0.250 

Volatilization point, ®F 6,300-6700 

Ash, % 0.5-10.0 

Start of oxidation,®F 625-840 

Machining qualities Good 

Available in Rod, tube, 

brick, plates, 


shapes 


PROPERTIES OF HARD AND SOFT RUBBER • 


Property 

Hard rubber 

Soft rubber 

liniuiiB 

Specific gravity 

1.12-2 

0.97-1.25 

0.98-1.35 

Tensile strength, lbs./in.2 
Transverse strength, lbs. /in.* 

1000-10000 

9000-15000 

525-600 


Compression strength, lbs. 

/in.* 

2000-15000 



Hardness, scleroscope 

50-80 



Max. temp, for use, ®F. 

130-160 

150-200 

190 

Etlecl o1 \>eat 

SoltdTIS 

Softens 

Soittera 

Coef. of linear expansion, 

0.000035 

0.000036 


32-140°F. 




Coef. of heat cond., K in 

1.07 

1.07 


B.T.U.s/ft.*in.®F. 




Resistance to abrasion 
Resistance to tear, lbs. /in. 2 


20 times steel 
15-80 


Dielectric strength, volts/mm. 

25000 -40000 

25000 -40000 



Effect of sunlight 

Slight discoloration 

Cracks 

Ages 

Effect of aging 

Nil 

Slight 

Tendency to harden 
at normal temp. 

Machining qualities 

Good 

Can be ground 


Available forms 

Pipe and fittings, 
tank and pipe linings, 
misG. forms 

Tank linings, hose, 
misc. forms 

Tank, vat, pipe, valve 
linings for chemical 
and abrasive protec- 
tion ] 


VULCANIZED FIRER 


Marketed forms. 
Fw 



PROPERTIES OF MATERULS OF CONSTRUCTION 

Chemical cmd Metallurgical Engineering, 39, 651-8 (1932); Perry, The Chemical 
Engineers* Handbook, McGraw-HiU G>., publishers; by permissioD* 

GLASS LINED AND ENAMELED STEEL 
(A) Coefficients of Heat Transfer for Typical Chemical Enamels. 

These coefficients are of course, only relative, and are dependent to a large ex- 
tent on the amount of agitation of the contained materials. Uood agitation may in- 
crease vdues by as much as 20 to 25 per cent. Abbreviations: K is in B. T. U.s 
per sq. ft. per hour per ®F. of temperature difference. Ki refers to the heat 
transfer from steam to water being heated, while Kz refers to the heat transfer from 
Steam to boiling water. 

1. Dry dust enamel for very severe chemical service. 

(a) Pf audler No. 1 7, Ki = 60; K 2 = 80 

(b) Pfaudler No. 11, Ki= 50; K2=70 

2. Spray enamel for organic acids and less corrosive mineral acids. 

(a) Pfaudler No. 71, K,« 125; K 2 = 150 

3. Spray duet enamel for mineral acids in general storage service, usually for equipment of large 
capacities. 

(a) Pfaudler No. 186, Ki-90; Kz= 100 
(l^ Other Physical and Mechanical Properties. 

Such physical properties of enamel as the coefficient of expansion, tensile strength, 
etc., are generally meaningless unless considered in connection with the steel on which 
the lining is apiilied. Ability to withstand rapid thermal change is tested in an 
automatic machine by intermittently heating enamel plates to 450®F. and then 
dipping them into ice water. However, both temperature and corrosion conditions 
to ne met in each service application should be definitely ascertained and this in- 
formation supplied to the manufacturer. 


CHEMICAL STONEWARE 

Ultimate compressive strength 

Ultimate tensile strength 

Modulus of elasticity 

gpeclficheat 

Thermal conductivity 

Linear expansion per 

Ultimate bending strength 


82,000-115,000 lbs./in.* 
1,650 -4,300 Ib8./in.* 
1.05-6.95X106 Ib8./in.* 
0.2 

0.78-2.05 B.T.U./ft.> 
1.9-2.3X10-6 
5,900-12,500 lbs. /in.* 


GLASS AND FUSED SILICA 

These materials are marketed in the form of sheets, tubes and rods. 


Properties 

■BR3H 

Fused silica, 
clear 

Fused silica, 
opaque 

Thickness 

0.01 in and up 

0.001 in. and up 

0.005 in and up 

Trans parency,T— Transparent, 
TL» Translucent, 0» Opaque 

t,tl 

T 

TL,0 

Specific gravity 

2.24 

2.20 

2.07-2.1 

Specific volume, in.*/lb. 

12.3 

12.6 

13.4 

Tensile strength, Ib8./in.* 
Hardness, 2.5 mm. bail, 25 kg. 

1X10^ 

4X10» 

4-8X10* 

load, depth in millimeters 

0.015 

0.0245 


Thermal expansion, per 

0.32X10-* (0-300*C.) 

0.049 XlO-s 

0.053-0.059X10-* 

Thermal conductivity, cai./ 
sec. om.*^C. 

27X10-6 

23.7X10-6 

19-20X10-6 

Specific heat, oal./^C. gram. 

0.20 

0.25 


Softening point 

1,290*F, 

2,600®F. 

2.600-2.700®F. 

Breakdown voltage, 60 cycle, 

1,400 

410 

436 

volts per mil. 

(ai In. sample) 

(14 In.) 

(14 In.) 

Dieleotric constant 60 cycle 

4.86 

3.7 

3.7 

Refractive Index, Nd 

1.47 

1.459 










PROPERTIES OF MATERIALS OF CONSTRUCTION 
PROPERTIES OF COKE BASE CARBON 


Specific gravity 2.00—2.15 

Apparent density 1.42—1.66 

Porosity, % 26-30 

Tensile strength, Ibs./in.^ 600—660 

Crushing strength, Ibs./ln,* 6500 -9000 

Transverse strength, Ibs./in.^ 2000 — 6000 

Thermal conductivity, 0.007- 

cal./cm./®C 0.008 


Coef. of ther. expan.,**C 1 .6— 2X 

(100-150®C.) 10-« 

Specific heat, cal./gm./°C 0.200 — 

(26 -282°C.) 0.260 

Volatilization point, 6,300-6700 

Ash, % 0.6-10.0 

Start of oxidation,®F 626-840 

Machining qualities Good 

Available in Rod, tube, 

brick, plates, 


shapes 


PROPERTIES OF HARD AND SOFT RUBBER ■ 


Property 

Hard rubb^ 

Soft rubber 

Linioas 

Specific gravity 

1.12-2 

0.97-1.25 , 

0.98-1.36 

Tensile strength, ibs./in.2 
Transverse strength, Ibs./in.^ 
Compression strength, lbs. 

/in. 2 

Hardness, scleroscope 

Max. temp, for use, ^F. 

1000-10000 

9000-16000 

2000-15000 

50-80 

525-600 


130-160 

150 -200 

190 

Effect of heat 

Softens 

Softens 

Softens 

Coef. of linear expansion, 
32-140®F. 

0.000036 

0.000036 


Coef. of heat cond., K in 
B.T.U.8/ft.2in.®F. 

Resistance to abrasion 
Resistance to tear, Ibs./in.^ 

1.07 

1.07 

20 times steel 
15-80 


Dielectric strength, voits/mm. 

26000 -40000 

25000 -40000 


Effect of sunlight 

Slight discoloration 

Cracks 

Ages 

Effect of aging 

Nil 

Slight 

Tendency to harden 
at normal temp. 

Machining qualities 

Good 

Can be ground 


Available forms 

Pipe and fittings, 
tank and pipe linings, 
misc. forms 

Tank linings, hose, 
misc. forms 

Tank, vat, pipe, valve 
linings for chemical 
and abrasive protec- 
tion 


VULCANIZED FIBER 


Marketed forms 

Thickness 

Forming properties 

Machining qualities 

Colors 

Effect of heat 

Effect of water 

Effect of mineral, animal, and vegetable oils . . . . 

Specific gravity 

Specific volume 

Tensile strength 

Breakdown voltage, 60 cycle, it inch sample . . . . 


Sheets, tubes and rods 
0.004 and up 
Good 
Good 

Red, brown, white, gray, black, olive 
Stable to charring 

Swells and softens. Warps on drying. Not 
recommended. 

Very slight absorption 
1 . 2 - 1. 6 
18.5-23 ln.3/lb. 

8000-16000 lbs. /in.2 
175 - 600 volts/mll 


* See section on synthetic rubbers. 








PROPERTIES OF MATE- 
PROPERTIES OF RE. 


Type of brick 

Chrome 

No. 1 
Fire 
clay 

Fused 

alumina 

Fused 

refractory 

Typical composition, % 

44 CriO, 

16FeO 

ISMgO 

ISAIzO, 

SSiOj 

42AI20] 

54Si02 

2 Flux 

POAljO} 

/SiOi 

3 Flux 

75 AliOs 
20 SiO2 

3.3 T 1 O 2 

Fusion point, ®F. 

4000 

3050 

3500 

3360 

Load resistance, temp. °F. for 10% shrink 

2600 

2700 

2800 


at25ib. 

Resistance to spalling in cycles 

2 

20 

4 


Weight per standard 9 in. brick, lbs. 

11.1 

7.5 

10 

10 

Porosity in % 


20-30 

20 

0.4 

Specific heat (6(>-1200°F.) 

0.20 

0.23 

0.20 

0.23-0.255 

Relative slag resistance 

Acid steel slag 

Poor 

Fair 

Good 


Basic steel slag 

Good 

Poor 

Good 


Mill scale 

Good 

Poor 

Fair 


Coal a^h slag 

Fair 

Fair 

Good 


Approximate cost per thousand, dollars 

250 

35-40 

1000 

1000 


ASBESTOS FIBER AND PORTLAND CEMENT 


Pft)perty 

Flat 

sheeU 

Corrugated 

sheoLs 

Pipe 

Impregnated 

material 

Sizes 

36x48, 

42 in. Wide, 3- 

2-36 in. diam. 

Same as 


42x48, 

lift lono,Hii^* 

0-225 Ib8./in.< 

plain 


42x96, ail 

thick 

pressure 



H to 4 in. thick 



Temp, limit, ®F. 

700 

700 

700 

150 

Density, lbs. /ft) 

125 

125 

125 

128 

Water permeability 

Low 

Low 

Very low 

Very low 

Modulus of rupture, lbs./in.< 

3500 

3000 



(Aver.) 





Modulus of elasticity 

1,500,000 

1,500,000 

2,000,000 

1,500,000 

Electrical resistance -Megohms 

per inch cube 



4,000,000 
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RIALS OF CONSTRUCTION 
FRACTORY MATERIALS 


Kaolin 

Kaolin 
refractory 
insula tor 

Magne- 

site 

Mulite 

refractory 

Silica 

Silicon 

carbide 

Unbumed 

magnesite 

45 AI2O1 

45 AI2O3 

85MgO 

52 AI2O2 

96S1O2 

100 Si 

7 AI2O3 

52 S1O2 

52Si02 

7Fe203 

44S1O2 



7 Cr203 

1 Flux 

1 Flux 

3CaO 

2.5 Flux 



69MgO 



3S1O2 




6 FeaOs 
4CaO 







7St02 

3200 

3200 

4000 

3300 

3050 

4000 (dec.) 

4000 

2900 


2500 

3000 

3000 

3100 


20 


1 

25 

None 

25 

5 

7.5 

1.8 

10 

7.0 

6.5 

3 

10.4 

20 

80 


25 

20-30 

18 

15 

0.23 

0.23 

0.27 

0.23 

0.23 

0.20 



Fair 

Poor 

Fair 

Good 

Good 

Good 

Good 

Poor 

Poor 

Good 

Fair 

Poor 

Good 

Good 

Poor 

Poor 

Good 

Fair 

Poor 

Fair 

Good 

Fair 

Poor 

Good 

Fair 

Fair 

Good 

Fair 

260 

170 

350 

100 

40-50 

1000 

275 


PHYSICAL PROPERTIES OF WOOD 

See also the table ComposUion of Various Woods. 

Teiisile Compression Transverse Linear 


Wood Specific strength, strength, strength, expansion, Hardness 

gravity llt./in.^ Ih./in ^ lb /in.^ per °F 

Asii . . ” 7 . 7 . TTTTTT' 777777 .0000053 Hard 

Chestnut 0.40 0000036 Hard 

Cypress 0.53 4,400 3,560 Medium 

Elm 0.48 .0000031 Medium 

Fir 0.59 3,600 2,400 Medium 

Gum 0.45 Medium 

Maple 0.49 0000035 Medium 

Oak 0.77 4,400 2,800 4,425 Hard 

Pine 0.61 to 0.75 5,100 3,420 5,700 Hard 

Redwood 0.34 to 0.41 4,500 3,400 Negligible Mod. Hard 
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MATERIALS OF 

MANUFACTURERS’ RECOMMENDATIONS FOR THE CORROSION 
Chemical and Mdalbirgieal Engineering, 39, 654-5 (1932); Perry, The Chto" 


No. Manufacturers Name and Address 

1. American Hard Rubber Co. 

Butler, N. J. 

2. Amersil 

New York, N. Y. 

3. Atlantic Tank Coro. 

N. Bergen, N. J. 

4. B. F. Goodrich Rubber Co. 

Akron, Ohio. 

5. Bakelite Corp. 

Bloomfield, N. J. 

6. Carbide & Carbon Chem. Co. 

New York, N. Y. 

7. Continental-Diamond Fibre Co. 

Newark, Del. 

8. Corning Glass Works, 

Corning, N. Y. 


9. DuPont Viscoloid Co. 
Arlington, N. J. 

10. E. 1. DuPont Co. 

Wilmin^n, Del. 

11. General Ceramics Co. 

New York, N. Y. 

12. General Electric Co. 

Pittsfield, Mass. 

13. General Electric Co. 

Schenectady, N. Y. 

14. General Plastics, Inc. 

N. Tonawanda, N. Y. 

15. Glascote Products, Inc. 

Euclid, Ohio 

16. Goodyear Tire & Rubber Co. 

Akron, Ohio 

17. Hanovia Chem. & Mfg. Co. 

Newark, N. J. 



ASBESTOS-CEMENT 

Transite 20 XXXX XX XXX 

Transite, ebony impregnated 20 XX XXXXXX XXXX X XX XX 

Transite, WX-41 protected 20XXXXXXXXXXXX XXXXXXX XX XXX 

COKE BASE CARBON 

Carbon 23XXX XXX XXXXXXXX X X XX XX XX XX XX XXX 

Carbon 26 XX X XX 

CONCRETE 

Concrete XXX X XXXXX XX X 

Concrete, treated (a) ..XXXXXXX X XXX X XXX XXX 

Concrete, lined (1) XX 

ENAMELS, FUSEDSILICAdl GLASS 

Enameledsteel 25XXXXXXX X XXXXXXXXX XXXXXXXXXXXX 

Enameled steel 15 XXX X X XX XX XX XX XX XX XX XX XX XXX XXX XXX 

Amersil 2 XXX X X XX XX XX XX XX XX XX XX XX XX XX XX XXX 

Fused silica 17 XXX XX XX XX XXX XX XX XX XX XX XX XX XX XXX 

Fusedsilica 13XXXXXX XX XXXXXXXXXXXXX XXXXXXXXX 

Pyrex, chem. reelsUnt 8 XXX XX XX XX XX XX XX XX XX XX XX XX XXXX XXX 

Vitreosil 30XXX XX XX XX XX XX XX XX XX XX XX XX XX XX XXX 

PLASTICS 

CELLULOSE ACETATE PLASTIC 
Piastaoele 9 





CONSTRUCTION* 


RESISTANT NON-METALLIC MATERIALS OF CONSTRUCTION 
ical Engineers' Handbook (1933), McGraw-Hill Co., publisher; by permissioii. 


18. Hauser-Stander Tcuik Co. 

Ciucinnati, O. 

19. Haveg Coip. 

Newark, Del. 

20. Johns Manvilie Corp. 

New York, N. Y. 

21. Maurice A. Knight 

Akron, Ohio 

22. Michigan Pipe Co. 

Bay City, Mich. 

23. National Carbon Co. 

Cleveland, O. 

24. Naugatuck Chem. Co. 

New York, N. Y. 

25. Pfaudler Co. 

Rochester, N. Y. 

26. R^ublic Carbon Co. 

Niagara Falls, N. Y. 


27. Resinox Corp. 

New York, N. Y. 

28. Spaulding Fibre Co., 

Tonawanda, N. Y. 

29. Stokes & Smith Co. 

Philadelphia, Pa. 

30. Tlicrmal Syndicate Ltd. 

Brooklyn, N. Y. 

31. Thiokol Corp. 

Yardville, N. J. 

32. Toledo Synthetic Products, Inc. 

Toledo, Ohio. 

33. U. S. Rubber Co. 

New York, N. Y. 

34. U. S. Stoneware Co. 

New York, N. Y. 



Resistant to 
gases at higH 
temperatures 




X XX X X XX XXXX XX XX 

XXX XX XX XX XX XX X XX XXXXXX XX5 5 5 5 5 5 

XXXXXXX XXX XX XX XXXXX XX XXXXXXXX XX66666666 

XXX XXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXX XXX 
XX XXX XXX XX X XXXXX X XXXXX XX 

X XXX X XX X X X XX 

XX X XX XX X XXXXXX X 

XXXX XXXXX X XXX XXXX 1 11 11 


XXXXXXXXXXXXXXXXXXXXXXXXX X 
XXXXXXXXXXXXXXXXXXXXX XXX X 
XXXXXXXXXXXXXXXXXXXXX XXX 
XXXXXXXXXXXX XXXXXXXXXX XXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXX X 
XXXXXXXXXX XXXX XX XX XXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXX X 


X XX XXXXXX33 33333 
XXXX XXXXX333X8 33 
X XXXXXXXXXX XXX 
XXXXXXXXXXXXXXXXXXX 
XX XXXX XXXX XXXXXXXXX 
XXXXXXXXXX X2 22222 2^ 
XXXXXXXXXXXXXXXXXXX 


XX 

See also: Properties of Chemical Engineering Materials of Construction in October 1948, 1950-2, 
issues of Industrial and Engineering Chemistry. 


MATERIALS OF 


PRODUCT 



*3'^ S Si « 0-2 


..4 w a S S 


CELLULOSE NITRATE PLASTIC 


Pyralin 

9XX XX X XX 

X XXX 

X XXX 

PHENOLIC RESINOIDS 

Bakeiite 

5XX XXX X XXXXXX 

XX XXXX 

XXXXXX 

Bakelite Dilecto 

7XXXXXXXXX XXXXXX 

X XXX X 

XXXXXX 

Durez 1407 

14XXXX XXXXXXX XX 

XXX XXX 

X XX 

Durez, wood filled 

14 X XXX 

X X 

XXX 

Durite 

29XXXXXXX X XXXX X 

XXXXXXXX 

XXXXXX 

Haveg 

19XXX XXX X X 

XXX X 

X XX 

Resinox 

27XX XXX X XXXX X 

XX XXX 

XXXXXX 

Spauidite 

28 XXX XX XXXXXXX XX XXXXXXXX 

XXXXXX 

Textolite 

12XX 

X 

X 

STYROL RESINOID 

Victron 

24 XXX X XXX 



UREA RESINOID 

Plascon 

32 



VINYL RESINOID 

Vinylite 

6X XXXXXXX 

XXXXX XXXX XXX 

OTHER PLASTICS 

Plioform 16XXX XXX 

RUBBER AND SUBSTITUTES 

X XX 

X XX 

Rubber, hard 

4XXXXXXX X XXX 

XXX XXX 

XXX XX 

Rubber, hard 

1 XXXXXXXXXXXX 

XX XX 

XX XX 

Rubber, hard (c) 

33XX XXXXXXX 

XX XX 

XX XX 

Tank>lining material (</) 

33XXXXXXXXXXX 

XX XX 

XX XX 

Rubber, soft 

4 XX X XX 

XX 

X XX 

Rubber, soft 

16XX XXXX X 

X X 

XX XX 

Du Prene 

10XXXXXXXXXXXXXXXXXXXXX XXX 

XXXXXX 


Thiocol 31 XXX X X 

CHEMICAL STONEWARE 


Stoneware 

11 XXXXXXXXXXXXXXXXX XXXXXX XXXXXXXXX 

stoneware 

21XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

stoneware 

WOOD 

34 XXXXXXXXX XX XXXXXXXXXXXXXXXXXXXXX 

Cypress 

3 XX 

Cypress 

18XXX 

Fir 

3XXX 

Fir 

18XXX 

Maple 

18XXX 

Oak, white 

3 

Pine, yellow 

3 

Pine 

18XXX 

Redwood 

3XXX 

Redwood 

22XX X XX 


(a) With linseed and tung oils, cu mar solution, spar varnish, sodium silicate, or bituminous coating. 
(^) With acid-proof brick or tile, lead, rubber, bituminous mastio or other lining. (c> Molded and 
^rioatsd parts. (4) Rubber bonded to metal, storage and process tanks. 
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CONSTRUCTION 



XX 


XX 

X 



X X 

XX 



XXX XXX 


XXX 


X XXXXXX 

X 

X XXX 

XX 

44 

4 4 

XXXXXXX 

X 

XXXX 


XXXXXXXX 

X 

XX XXX 

XXX XXXX XXX 

XXXXXX 


XXXX 


XXXX XXXX 

XXXXXXX 

XX 



XXXXXXXXX 

XXX 

XX 

XXX XXXXXX 

XXXXXXXX 

XX 

XX 

XXX 

X XXXXXX 

XXX 


XX X 


X XX 

XX 



XXXX XX 

X 

XXX 

X 

X.X XXXXX 


XXXXXX 

XX 



XXXXXXX 

X 

XXXX 

X 

XX XXXXXX 

X 

XXXXXX 

XX 



X XX 



X 

X 


X 





X XXX X XXX XXX XXX 

X 


X X XXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXX 
XXXX XXXXX XXX X XXXXXXXXX XXXXXXX X 


XXXXXXXX XXX X 

XXXXXXXX XXX X 

XX XXXXX XX XX 
XXXXXXXXX XXX 

XXX XXXX XX 

X XXX X XXX 
XXXXXXXXX XXXXXX 
XXX XX 


XX XXXXXXXXXXXXXXXXX X 
X XXXXXXXXXXXXXXXXX XX 
XXXXXXXX XXX XXX X 
X XXXXXXXXXXXXXXXXX XX 
XXX XXXX XXXX XX X 
XX X XX X XXX 

XXXXXXXXXXXXXX5CXXXXX XXXXX 
XXX XX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXX 
XXXX XXXXXXXXXXXXXXXXXXXXXX XXXX XXXXXXXXXXXXXXXXX XX 


XX 

XX 

XX 

X 

XX 

X 

XX 

X 

XX 

XX 

XX 

X 

XX 

XX 


(1 ) If moisture is present. (2) Below 500**C. (3) Not over 200°C. (4) Below charring point 

(6) At 150®F. (6) At 350®F. 



PROPERTIES OF MATE- 
MECHANICAL, PHYSICAL AND ELECTRI- 


Characteristios 

Pure, 

harden^ 

resinoid 

1 Phenolic resinoids I 

1 Molded 

Laminated j 

Wood flour 
filler 

Fabric 

fiber 

Asbestos 

fiber 

Paper 

filler 

HSUOil 

MarketadformSjS* sheets. 

S, R, cast- 

Misc. 

Misc. 

Misc. 

S,R,T,and 

S,R,T, and 

tubes, R** rods 

ings for 

molded 

molded 

molded 

pressed 

pressed 


machining 

forms 

forms 

forms 

forms 

forme 

Molding Qualities 

Machined 

Excellent 

Good 

Good 

Excellent 

Excellent 

Molding range, ^F. 


300-450 

300-360 

300-340 

260-325 

250-325 

lbs. /In.* 


500-2600 

3500-6000 

1500-2600 

1000-2000 

1000-2000 

Compression ratio. 







Vol. loose powder/ 


2. 0-3. 6 

4. 6-7. 5 

2. 3-7.0 



vol. solid 







Tendency to unmold 


None 

None 

None 

None 

None 

Thickness, Inches 

0.01 up 

0.02 up 

0.02 up 

0.02 up 

0.005 up 

0.005 up 

Machining qualities 

Good 

Good 

Fair 

Fair 

Good 

Good 

Tendency to ''cold flow" 

None 

None 

None 

None 

None 

None 

Transparency;T« trans- 

T. Tt.,0 

O 

O 

0 

0 

0 

parent, TL= translucent, 







Os Opaque 







Colors and mottles 

All Colors 

Variety 

Natural, 

Natural, 

Natural, 

Natural, 




darker 

darker 

dark 

dark 




shades 

shades 



Effect of heat, dry 

Withstands 250°F. Tends to hard- 

Withstands 

Withstands 250°F. 

moist 

en and shrink; improved electri- 

constant 

with slight 



cal prop. 


use at 

hardening and 





375®F. 

Shrinkage 





Special 







grade475®F 



Burning rate 

Extremely low 

Practically 

Extremely low 





incombus- 







tible 



Effects of sunlight and 

Slight low 

sring of sur 

face resist! V 

ity and dar 

kening in light colors 


ultra-violet I according to intensity of ultra-violet light. 


Effects of aging 1 

None 

None 

Improvement in mechanical and 

Effects of water, cold 
hot 


None 


electrical properties 

Very Slight deterioration on 

resistant long immersion. 

Effects more rapid 

Specific gravity 

1.2-1. 3 

1.3-1. 4 

1.3-1. 4 

1.8— 2.0 

1.3-1. 4 

1.3-1 .4 

Soeoifio volume, ln.*/lb. 

23-21 

21-20 

21-20 

16-14 

21-20 

21-20 










ais 


ftlALS OF CONS^TRUCnON 

CAL PROPERTIES OF VARIOUS PLASTICS 


Urea>for- 

Cellulose 

Cellulose 

Vinyl 



reainoid. 

nitrate 

acetate 

rest 

ns 

Styrol 

derived 

moldiDg 

plastic 

Plastic 

Plastic 

Press 

powder 

Filled 

UnfiUed 

resin 

from 

rubber 

Molded 

forme 

S,T,R, and 
misc. 
forms 

S,T, R, and 
misc. 
forms 

S,T,R, and 
misc. 
forms 

S,T,R, 

s,T,a 

S,T,R, 

Misc. 

Good 

275-300 

2000- 

10000 

3 

Very good 

190-220 

2000-5000 

Fair to good 

Fair to good 

2.28-2.84 

Good 

200-300 

300-2000 

2.5 

Good 

200-300 

3OO-20OO 

2.5 

Thermo- 

plastic 

200-350 

40-100 

Good 

230-300 

1500-3000 

1-2.6 

None 
0.02 up 

Low 

0.005 up 

Low 

0.005 up 

Med.to high 
0.02 up 

None 

NonO 

None 

None 

0.01 up 

Fair 

None 

Good 

Fair to good 

Depends on plasticizer 

1 

Good 

Good 

Good 

Slight when 
uncom- 
pounded 

Good 

Some 

T.TL, 0 

T,TL, O 

T, TL, O 

TL,0 

T. TU O 

T, TL,0 

T, TL, O 

T, TL,0 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Any color 

Unlimited 

Slight 

Decom- 

1 

More stable than cellulose 

1 

Slowly darkens 

Will soften 

Becomes 

shrinking 

Slight 

swelling 

posed 
at 100- 
150®C 

nitrate at 1 50**C 

at 150°C 

under high 
heat 

insoluble 

Thermo- 

plastic 

Very 

low 

None 

Very high 

Discolored 
and brittle 

Low Low 

More stable than 
cellulose nitrate 

Nit 

Nil 

Com- 
pounded 
material 
will not 
support 
combustion 
Slight sur- 
face oxida- 
tion 

Medium 

Slight 

None 

None in ab- 
sence of ul- 
tra-violet 
light 

Less than 
cellulose nitrate 

None 

None 

None 

None 

None 

Swelling is 

Slight swelling 

None below 150®F. 

None 

None 

None up 
to 30 min. 
boiling 

very slight 

Attacked 

Softens 

1 

None 

None 

1.48-1 .65 

1.35-1.60 

1.27-1.31 

1.30-1.63 

1.2-2. 6 

1.23 

1.06 

(Uncom- 

pounded) 

1.06-1.36 

19-18 

20.6-17.3 

21.8-21.2 

21.3-17.0 

20-15 

19 

Varies 

26.1-20.6 















m 


PROPERTIES OF MATE. 
MECHANICAL, PHYSICAL AND ELECTRI- 


Pkenolic rasinoidB 


Charaeteriatiei 

Pure, 

hardened 


Molded 


Laminated 


reiinoid 

Wcx)d flour 

Fabric 

Asbestos 

Paper 

Fabric 



filler 

fiUer 

filler 

filler 

filler 

Tensile strength, lbs./!n.^ 

'‘8’’tast-pc, 

AS.T.M, 

AS.T.M. 

AS.T,M. 6000-20000^00-120001 


5000-11000 

test 

test 

test 





16000-12000 4500-9000 5000-10000 



Elongation, percent 
Impact itrength, Izod 

0.5-2.5 

1-2.5 

10-25 

0.5-4.0 

5-25 

10-65 

Modulus of elasticity, 

1,000,000- 

1,000,000- 

800,000- 

1,000,000- 

600,000- 

500,000- 

lbs./in.* 

2,500,000 

2,500,000 

1,200,000 

2,500,000 

2,000,000 

1,500,000 

Hardness, 2.6mm. ball, 
25Kg. load, depth in mm. 
Thermal expansion, 
10V®C. 

Thermal conductivity. 

0.0003- 

0.0004- 

0.0004- 

0.001^ 

0.0005- 

0.0005- 

eai./sec.cm.‘’C. 

0.0004 

0.0006 

0.0006 

0.002 

0.0008 

0.0008 

Speoifle heat,cai./”C.gram. 

0.33-0.36 

0.30-0.40 

0.30-0.40 0.30-0.40 

0.30-0.40 

0.30-0.40 

Softening point, "F. 
Electrical resistivity, 

1-1000 X 

1-100 X 

0.1-1 OX 

0.01-0.1 X 

1-1 00 X 

O.H.OX 

(volume), at30”C.,ohm 

10>« 

10'« 

10'» 

1010 

1011 

1019 

cm. 




Mica filler 
10-1000X 







lO'o 



Breakdown voltage, 60 

250-700 

300-600 

200-500 

150-400 

500-1300 

200-600 

cycle, volts per mil 




Mica filler 
450-600 



Dielectric constant, 60 


4.&-8.0 





cycle 

Power factor, 60 cycle, % 


4-20 





Dielectric constant, R. F. 

4.5-7.0 

4. 5-8.0 

4. 5-7.0 

5-20 

4.5-6 

4.5-7.0 

Power factor, R.F.,% 

0.5-5.0 

1-10 

5-10 

0.7-2.5 

1.5-5 

2-8 


10-'20mics 

filler 


Refractive index, No 


1.56-1.70 



m 


RULS OF CONSTRUCTION 


ai PROPERTIES OF VARIOUS RUSTICS 


s 

Cellulose' 

nitrate 

Cellulose 

acetate 

Vinyl 

reains 

Styrol 

resiu 

Resiu 

derived 

from 

rubber 

Plastic 

Plastic 

Press 

powder 

Filled 

Unfilled 

5000-6400 

■ 

5,400 

1800-3200 

.7000 

9000 

Varies 

4500-7000 


S-30 

13 

0.2-0. 5 



Varies 

Very little 

0.7-1. 2 

nsm 


0.17-0.62 

0.24-1.22 

0.2-3. 6 

Varies 

(Sharpe) 










1,100,000- 

7,500,000 


Varies 





2,900,000 





0.22&- 




Varies 




0.325 






12-16 


14-16 



Varies 



0.00031- 

0.00054- 

0.00053- 



Varies 



0.00051 

0.00063 

0.00087 






0.34-0.38 








160-195 

115-160 

162-300 

160 

150 

194 up 

160 up 


0.106-0.32 

0.30x10’<* 

6.2X10'® 

>10X10'® 

>10000 




XIO'o 


X10'» 



300-400 

300-780 

720 

590-620 

350-400 

400-500 

517 



7. 3-6. 7 

7.5 

7. 1-8.4 



2.96 


1-3 


7.0 

9.1-10.5 



0.03 


6.8 

5.3 

4. 3-5. 4 

5.0 

4.0 

2.96 



9. 7-7. 4 

13.7 

6.8-10 

6.2 

1.43 

0.03 



1.6 


1.50 


1.4W.50 


1.6M.66 
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FORMULAS OF THERMOSETTING MATERIALS 


(i4) Phenol-ForifMldehyde 

CsHsOH + HCHO ► [— CeH 2 (OH)CH 2 — 3 n 


Phenol Formal- 
dehyde 

(f5) Phenol-Furfural 


Durez, 

Reeinox 


CgHjOH + C4H30(CH0) ► [~C«H3(0H)CHC4H0»]» 

Phenol Furfural Durite 

(16) Urea-Formaldehyde 

CO(NHi)i + HCHO * [— CHr^ CO NH— ]r» 

Urea Formal- Plaskon, 

dehyde Beetle 

(17) Melamine-Formaldehyde 

HjN-CN » C3H3(NH2)3 + HCHO ► [— ISIH C 3 N 3 iCNHCHz— ) 2 ]r» 

Cyan- Melamine Formal- Melmac, 

amide dehyde Resimene 

(18) Polyester 

(CHC0)20 + (H0CH2CH2)20 +C6H5CH:CH2 
Maleic Diglycol Styrene 

anhydride 


(19) Silicone Rubber 

Cl2Si(CH3)2 ► (HO)2Si(CH3)2- 

Dimethylchloro- 

silane 


CH— CHCHz-CHCCeHs) — 

0 :(!) 0:(!)0 (CH 2)2 0 (CH 2 ) 20 — n 


[— SI(CH 3 ) 20 — ]n 
Silastic 


FORMULAS OF SYNTHETIC RUBBERS 


Approximate proportions In parts by weight. 

(а) GR-S 

CH2:CH CH:CH2 + CHCCeHs) :CH2 - 
1 , 3 -Butadiene Styrene 

75 parts 25 parts 

(б) Butene -Diene 


► [— CHz-CH iCHCHz-CH (CeHj) •CH 2 — ]n 
GR-S 


CH 2 :C(CH 3 ) 2 +CH 2 :C(CH 3 )CH:CH 2 » — CHz-C— 

Isobutene Diene I V I 

98 parts 2 parts L \ CH 3 


HCH, 

I -ii 
'90 1 
H 

Butyl 


:CHCH— 


(c) Neoprene 

CH2:C(CI) CH:CH2 ► [— CH2 C(CI) iCH CHz— Jn 

Chloroprene Neoprene 

(d) Acrylonitrile copolymers 

CHziCHCN -f CH2:CH*CH:CH2 ► [— CHz-CH iCHCHzCHCCN)— ]i 


Acrylonitrile 
Low 10-20 parts 
Medium 20-35 parts 
High 35 parts 

(e) Thiokol 

CI-R-CI + 


Butadiene 
60-80 parts 


Hycar, 

Chemigum, 

Butaprene, 

Perbunan 


[-“R-~S4-]n 

Thiokol 


Sodium Thiokol 

polysulfide 

where R — CHz-CHz — 

or — CH 2 CH 2 OCH 2 CH 2 — 

or — CHrCHz'OCHzOCHrCHz- 





THERMOPLASTIC MATERIALS 



♦ The values were chosen as the most representative for each type. Considerable variation may occur since the properties of a molded article depend not 
only on the plastic used but on many other factors including conditions of forming and design of the molded part itself. Improvement of specific properties 
may often be accomplished by changes in formulation. Often improvement in one property may be accomplished at the expense of other properties. 











THERMOSETTING MATERIALS * 
(i4) Phenol-Formaldehyde 







8S2 
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COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 

See also the table Corrosion- and Heai^Resislani Alloys. 

The following table has the alloys arranged alphabetically according to the name 
of the element which predominates. The lollowing abbreviations are employed: A, 
annealed; C, cold worked; AO, annealed and cold worked; H, hardened; HR, hot 
rolled. The ultimate strength is given in thousands of pounds per square inch. 


Gompoeition 

% 

Trade Name 

Sp. Gr. 

M.P. 

®C. 

Thermal 

Expausioa 

X106 

Ultimate 

Strength 

Akimimim 






99.2AI 

Aluminum 2S 

2.71 

660 

23.94 

12AC 

95AI, 5Cu 

94AI, 4Cu, 0.5Mg, 

Lynite, body ailoy 


650 

26 


0.5Mn, coated with 
99.7+AI 

Aiolad 17 ST 

2.79 

538-46 

21.96 

55 

90AI, lOMg 

Magnalium 

2.50 

600 

24 


70Ai, 30Mg 

Magnalium 

2.00 

435 


16-31 AC| 

98AI, 1.25Mn 

Aluminum Alloy 3S 

2.74 

640-55 

23.04 

95AI, 5Si 

Aluminum-eilicon 43 

2.58 

577-630 

21.96 

19 


53Bi, 32Pb, ISSn 

Eutectic fusible alloy 


96 

S2BI, 40Pb, SCd 

Eutectic fusible alloy 


91.5 

eOBi, 27Pb, 13Sn,10Cd 

Li po Witz alloy 


70-^2 

60BI, 2SPb, 12.5Sn, 

Wood's metal 

9.7 

70-2 

12.5Cd 

40Bi, 40Pb. 20Sn 

Bismuth solder 


111 


Cerium 

70-3Ce, 17-24Zn, 1.6- Ignition pin alloy 
6Fe, 0-2.4AI, Mn 

61 Ce, 37Fe Ignition pin alloy 


56Co, 34-40Cr, 9.2W, Stellite No. 2 
1.MC, 0-1 Fe 

55Co,20-23Cr, 1 5-20W, Stellite No. 3 
3-5Fe, 1.5-4C 


40-60CO, 20-35Cr, Stellite 8.50 1150 14.99 

0-25W, 0.78-2.50 

Copper 

99.9+Cu Deoxidized copper 8.50 1082 17.71 32-55 

99.9Cu,0.0lP Deoxidized copper 8.91 1082 17.71 35-55 

90Cu, 10AI Aluminum bronze 7.6 1050 16.5 

90Cu, 9AI, IFe Reeistac 1066 75 

80-90Cu, 8-10 Al, 6-7 Fe Am pco Metal 7.2 649 60-100 

88-96CU, 2.3-10.5AI, Aluminum bronze 7.8^.2 1038-71 

Fe, 8n 

47Cu, 33 Au, 20 Ag 6 Carat gold 

40Cu, 31 Au, 19Ag, lOPd Palladium gold 

95Cu, 5Mn Manganeee bronze 8.8 1060 

82Cu, 16Mn, 3Ni Manganin 8.5 

61 Cu, 26Mn, 13AI Magnetic alloy 

88.50u»5Ni,68n, Barberite 8.8 1070 60 

1.581 


75Cu,26Ni 


Nickel coinage, U.8.A. 
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COMPOSITION AND PHYSICAL PROPERTIES OP ALLOYS 



Trade Name 

Copper 


75Cu, 20Ni, 5Zn 

Ambrac A 

65Cu, 18Ni, 172n 

Nickel silver 

60Cu, 40Ni 

Constantan 

55Cu, 18Ni, 27Zn 

Nickel silver 

d4.8-96Cu, 3-4Si, 

Everdur 

1.1.2Mn 


95.6CU, 4.3Sn, 0.2P 

Phosphor bronze 30 

91.6CU, 8.25Sn, 0.15P | 

Phosphor bronze 47 

90Cu, lOSn, P trace 

Phosphor bronze 209 

90Cu. lOSn 

Gun metal bronze 

82Cu, 16Sn, 2Zn 

Bearing bronze 

67 Cu, 33Sn 

Speculum metal 

90Cu, lOZn 

Red brass 

89Cu, 9Zn, 2Pb 

Hardware bronze 

85Cu, 15Zn 

Red brass 

70 Cu, 29NI, ISn 

Adnic 

70Cu, 29Zn, ISn 

Admiralty 

67Cu, 33Zn 

Yellow brass 

60Cu, 40Zn 

Muntz metal 

60Cu, 25Zn, 15Ni 

German silver 

60Cu, 19Zn, 10AI, 

HytensI bronze 

6Fe, 5Mn 


55Cu, 25Zn, 20 Ni 

Usual Gorman silver 

Gold 


92 Au, 8Cu 

Great Britain 
standard 

90 Au, lOCu 

Coinage gold 

67 Au, 8-27 Cu, 6-26 Ag 

16 Carat gold 

62Au, 13Cu, 11 Ag 

15 Carat gold 

58 Au, 14-28Cu,4-28Ao 

14 Carat gold 

50Au, 35Cu, 15Ag 

12 Carat gold solder 

42 Au, 38-46 Cu, 12-20Ag 

10 Carat gold 

90 Au, 10 Pd 

Palladium or white 
gold 

80Au, 20Pd 

Palau 

60Au, 40Pt 

White, platinum gold 

92Au, 4.9Ag, 3.4Cu 

22 Carat, dark dental 

92Au, 4.2Ag, 3.8Cu 

22 Carat gold 

84 Au, 8.3-1 lAg, 

20 Carat gold 

6-8.3 Cu 


75 Au, 10-20 Ag, 5-1 5Cu 

1 8 Carat gold 

68-70AU, 25Ag, 5-7.5 

Platinum substitute. 

Pt or Ni 

electrical 

50 Au, 33 Ag, 17Cu 

14 Carat gold solder 

41 Au, 37 Ag, 21 Cu, 0.6 

10 Carat gold solder 

brass 


40 Au, 37 Ag, 23 Cu 

8 Carat gold solder 

Iridium 


95lr, 6Pt 


Iron 


99.8Fe, 0.110, 0.026 

Armco ingot iron 

S, 0.017Mn 0.012C, ' 
0.005P 



6p. Gr. 

M.P. 

®G. 

Thermal 

EIxpaDsioD 

X106 

Ultimate 

Strength 

8.58 

1150 

16.40 

60-130 

8.76 

1110 

18.36 

55-110 

8.4 

1280 



8.7 

1055 



8.46 

1000 

16.99 

55.145 

8.91 

1050 

18.90 

46-115 

8.91 




51-130 

9.00 

....*. 


Upto13i 

8.80 









8.80 

1050. 

18.18 

37-100 

8.83 

1050 

18.18 

35-60 

8.76 

1030 

18.72 

43-76 


1205 

16.29 

113H 

8.17 

935' 

20.16 

50-95 

8.40 

940 

18.50 



840 





18.40 



980 


105 






900 




17.17 

940 




















1265 




1375 




1500 




































22.38 




7.86 

1530 


48 











COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 


Composition 

% 

Trade Name 

Sp. Gr. 

M. 

®C. 

ron 

98.5Fe 

Wrought iron 

7.7 

1510 

80Fe, 20AI 

Ferro-aluminum 

6.30 

1480 

99Fe, 1 C 

Steel 

7.83 

1430 

97Fe, 3C 

White cast iron 

7.60 

1150 

94Fe, 3.5C, 2.5St 

Gray cast iron 

7.0 

1230 

Fe, 30-40CO, 5-9W, 
1.5-3Cr, 0.4-0.8C 

Fe, 0.45CU, 0.07 Mo, 

K. S. Magnet steel 

Molybdenum iron; 

7.83 

1525 

0.03C 

Fa,+10Cr, 0.2SC, 

Toncan copper 
Stainless steel 

7.75 

1510 

<0.5Mn 

90-92Fe,-|-Cr, 0.4 Mn, 

Stainless steel 

7.75 

1450 

<0.1 2C 

90Fe,+Cr, 0.4Mn, 

Stainless iron 

7.75 

1450 

<0.1 2C 

88Fe, 15-17Cr, 0.4Mn, 

0.1 C max. 

86-88Fe, 12-14Cr, 

Stainless iron 

Carpenter stainless 

7.75 

1425 

0.3C 

86-88Fe, 12-14Cr, <0.6 

steel No. 2 

Defirust rustless iron 

7.75 

1480 

Mn, <0.1 C, Ni trace 
86-88Fe, 12-14Cr, 0.1C 

Carpenter stainless 

7,78 

1490 

85-89Fe, 10-14Cr, 

steel No. 1 

Stainless iron 

7.78 

1490 

<0.5Mn, <0.13C 
82-86Fe, 12-16Cr, 

Ascoloy 33 

7.64 

1495 

<0.5 Ni, <0.05Si, 
<0.5Mn, <0.12C 
86.7Fe, 12,5Cr, 0.35Mn, 

Sterling stainless 

7.75 

1430 

0.35Ni, 0.1 2C 

86.4Fe, 13.5Cr, 0.1 C 

steel T 

Stainless 1 

7.75 


84-86Fe, 12.5-14.5Cr, 

Enduro S 15 

7.86 

1475 

0.5Mn max., 0.5Si 
max., 0.5 Ni min., 
0.12-0.18C 

84-86Fe, 1 2.5-1 4.5Cr 

Enduro S 

7.86 

1500 

0.5 Mn max., 0.5Si 
max., 0.25 Ni, 0.05- 
0.12C 

85.8Fe, 13.5Cr, 0.35 

Sterling stainless 

7.75 

1425 

Mn, 0.35C 

86.6Fe, 14Cr, 0.35C 

steel A 

Stainless A 

7.75 


85Fe, 13-14Cr, 2Ni 

Enduro KM 1 

7.75 

1490 

max., 0.3-0.6Mn, 

0.1 2C max. 

82-84Fe, 16-18Cr, 

Duraloy B 

7.61 

1510 

<0.5Mn, C 

B4.3Fe, 12Cr, 2.1 5C, 
0.75V, 0.75CO 

82-84Fe, 16-18Cr, 

Crocar 

Special defirust 

7.75 

1480 

<0.5Mn, <0.1 C, Ni 
trace 

rustless iron 




81-83Fep 16.5>18.5Cr, 
0.75Si, 0.1 C max. 



48 


12.0 

11.2 

11.99 

98-250 

11.00 250 

11.00 80 

9.99 60-80 

260 

80-160 

B5A-180H 

10.19 80-200 

10.89 85 

9.99 125H 

10.91 125 

10.89 100A 

10.89 

10.30 200H 

10.91 100 

9.99 

100 

103 


Enduro A 


7.64 


1510 


11.00 


75 
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COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 


Composition 

% 

Trade Name 

Sp. Gr. 

M. P. 

®C. 

Thermal 

Expansion 

X106 

Ultimate 

Strength 

Iron 

82.8Fe, 16.5Cr, 0.65C 
82.6Fe, 16.5Cr, 0.65C, 

Stainless B 

Sterling stainless 

7.72 

1425 

1 

10.91 

200H 

0.35Mn 

82Fe, 16-18Cr,<0.5 

Steel B 

Sweetaloy 16 

7.83 

1495 

11.00 

75 

Mn, 0.5 Ni, 0.35C 
79-82Fe, 16-19Cr, 
<0.5Mn, <0.5 Ni. 
<0.5Si, <0.1 2C 

79-82 Fe, 16.5-1 8.5 Cr, 

Ascoloy 66 

Enduro A 

7.64 

7.86 

1490 

10.80 

87 

78A 

0.5 Mn max., 0.5- 
1.25Si max., 0.25 Ni 
max., 0.1 C max 

79-81 Fe, 1 6.5-1 8Cr, 

Delhi hard 

• 

7,75 

1500 

9.99 

125 A 

1-1.1 C, 0.75-1 .OSi, 
0.3&-0.5Mn 

78.7 Fe, 20 Cr, 1 Cu, 

Carpenter stainless 

7.70 

1475 


100 

0.3C 

71-76Fe, 17-19Cr, 7-10 

steel 3 

Defistam rustless 

7.83 

1455 


90 

Ni, 0.05Mn, 0.2C 
71-75Fe, 17-19Cr, 8-9 

iron 

Midvale V2A 

7.89 

1450 

16.99 

90-115 

Ni, 0.5 Mn, 0.06- 
0.25C 

70-75 Fe. 25-30Cr, 

Defiheat rustless 

7.89 

1595 


75-100 

<0.5 Mn, 0.25 C, Ni 
trace 

Fe, 17-20Cr, 7-1 ONi, 

iron 

Allegheny metal 

7.85 

1430-70 

17.30 

90A 

<0.5Mn, <0.5Si, 
<0.2C 

69-75Fe, 1 6.5-1 9.5Cr, 

Enduro KA2 

7.86 

1400 

15.98 

90 

7-10 NI, 0.75Si max., 
0.5Mn max., 0.1 5C 
max. 

74Fe. 18Cr, 8Ni, 0.18C 
^-74Fe, 17.&- 

Stainless N 

Rezistal KA2 

7.86 


18.00 

15.98 

90 

90 

19Cr, 8-9 Ni. 0.5 

Mn, 0.15C max. 
73.5Fe, 18Cr, 8Ni, 

Sterling nirosta 

7.92 

1425 

16.99 

200C 

0.35 Mn, 0.1 5C 

73Fe, 18Cr, 9Ni, 

steel 

Dural oy 18-8 

7.86 

1475 

14.99 

105-118 

0.5Mn, C 

70-73Fe, 27-30Cr, 

Duraloy A 

7.61 

1510 


40-50 

0.5Mn, C 

72.4 Fe, 18Cr, 9.5 Ni, 

Carpenter stainless 

7.72 

1400 


89 A- 

0.1 C 

70-72Fe, 1 7.5-1 9Cr, 

steel No. 4 

Rezistal 2C 

7.86 


15.98 

100HR 

108 

8-9 Ni, 2-2.6SI, 

0.1-0.2C 

68-72Fe, 26-30Cr, 

<1Mn, <0.6Ni, 

Ascoloy 55 

7.61 


10.19 

90 

<0.6Si. <0.25C 

70Fe, 28 Cr, 0.5 Mn, 0.5 

Sweetaloy 19 

7.86 

1495 

11.00 

50 

Ni, O.0C 

70Fe, 19Cr, 9Ni, iCu, 

1 Mo, 0.2C 

Stainless U 

1 


18.00 

100 







COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 



CompoAtion 

% 

Trade Name 

Sp. 6r. 

M.P. 

®C. 

Thermal 

Expansion 

X106 

Ultimate 

Strenipth 

Iron 






69Fe, 18-20Cr, B-IONi, 

Sweataioy 17 

7.86 

1450 

15.98 

85 

0.5 Mn, 0.1 5C 






68.1 Fe, 20Cr, 7Ni, 4W, 

Midvale HR 

8.03 



85-135 

0.35a 0.5Mn 





60-66Fe, 22>25Cr, 10-13 

Ascoloy 44 

7.9 

1400-25 

16.20 

100A 

Nl, <1Mn,<0.5Si, 






<0.2 C 






57-62Fe, 28-30Cr, 8-10 

Miaco 0 

7.89 

1540 


82.6 

Ni, 1 .5Si, 0.6-0 .70. 






0.4-0.5Mn 






60Fe. 28Cr. IONi.0.5 

Sweetaloy 

7.97 

1495 


70 

Mn. 0.35C 






50Fe, 60Cr 

Ferro-chromium 

6.9 

1460 



50^ Fe. 25-26 Or. 19-21 

Rezistal 7 





Ni. 2-^i. 0.2C 






85-88Fe. 11-14Mn. 1- 

Rol-Man, manganese 


1290 


160 

1.30 

steel 




86Fe. 13Mn. 10 

Manganese steel 

7.81 

1510 



50Fe. 50Mn 

Ferro-manganese 


1325 



96.5Fe. 3.5 Ni 

Nickel steel 


1530 



95.1 Fe.3Ni. 1.50r. 

Nickel-chrome steel 





0.40 






79Fe. 15Ni. 2.5Cr. 3Si. 

Durimet D 


1450 


75 

0.60 






74.2Fe. 25Ni. 0.80 

Ferro-nickel 

8.1 

1500 

18 


70.9Fe. 20Nj.8Or.0.75 

Cyclops 17 Metal 

8.00 

1425-80 


125 

Mn. 0.40 






70 Fe. 25 Ni. 5Si. 0.250 

Durimet A 

7.89 

1500 



67.8Fe, 32 Ni. 0.20 

Ferro-nickel valve 

8.0 

1480 

4 



steel 





67Fe, 22 Ni, lOOr, 0.5 

Sweetaloy 18 

7.97 

1450 

18.90 

79 

Mn. 0.20 






63.8Fe. 36 Ni. 0.20 

Invar 

8.0 

1495 

0.8 


57-61 Fe, 24-26 Ni. 10- 

Rezistal 2550 

7.81 

I 


116 

120r, 4.5-5.5Si, 0,150 






51-58Fe, 25-28 Ni, 13- 

Midvale ATV3 

8.11 



108 

150r, 3-4 W, 1-1.5 






Mn, 0.4-0.50 






57Fa, 25Ni, 150r,0.3C 

Pyrasteel 

7.89 

1450 

17.10 

80 

47-56Fe. 33-39Ni.10-12 

Midvale ATV 1 

8.06 

1450 


85-100 

Cr,1.1-1.8Mn. 0.25- 






0.35C 






53-86Fe, 24-26 Ni, 17-1 8 

Rezistal 4 

7.78 


16.29 

113 

Or, 2.6Si, 0.16-0.250 






i3.86Fe, 46 Ni, 0.150 

Platinite 

8.2 

1470 

7.6 


4‘/-52Fe, 34-36 Ni. 10- 

Rezistal 3550 

7.81 




12Cr. 4.5-5.6Si. 






0.150 






Fa, 38-37NI, 15-17Cr, 

Standard Misco 

7.97 

1540 

13.50 

75 

1.4-1 .681. 0.6-0.8Mn, 






0.6-0.70 






60Fa, 35Ni. 15Cr 

Chromax castings 

7.81 

1480 

12.19 

60 

46Fa, 35Nf. 12Cr, SSi. 

Durimet B 

7.89 

1600 


100 

0.250 













COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 



Composition 

Trade Name 

Iron 


45Fe, 36 Ni, 18Cr, 0.5 

Sweetaloy 20 

Mn, 0.3C 


97.6Fe, 2SI, 0.4C 

Silicon steel 

73-97F0, 1-24Si, 2-3C, 

Meehanite metal 

0.1 P, 0.04-0.1 4S 


84.86Fe, 13.5SI, 1C, 

Tantiron 

0.4 Mn, 0.1 8P, 0.05S 


84.3 Fe, 14.5Si, 0.85C, 

Duriron 

0.35Mn 


94.5 Fe, 5W, 0.5C 

T ungsten steel 

75Fe, 18W, 6Cr, 0.3 V, 

High speed steel 

0.7C 


66Fe, 17W, lOCr 3.5C, 

Cristite 1 

2.5Mo 

Lead 


99.8Pb, 0.2 As 

Lead for shot 

94Pb, 6Sb 

Battery plate 

92-94Pb, 6-8Sb 

Antimonial lead 

90Pb, lOSb 

Magnolia 

82Pb, 15Sb, 3Sn 

Type metal 

75Pb, 19Sb, 5Sn, iCu 

White metal 

92Pb, 8Cd 

Aluminum solder, 
U.S.P.1 ,333,666 

99.93Pb. O.OdCu 

Chemical lead 

67Pb, 33Sn 

Plumber’s solder 

58Pb, 26Sn, 15Sb, ICu 

Standard type metal 

50Pb, 60Sn 

Half and half solder 

Magnetium 


98.5Mg, 1.5Mn 

Dowmetal M 

95.7Mg, 4AI, 0.3Mn 

Dowmetal F 

93.7Mg, 6AI, 0.3Mn 

Dowmetal E 

g^.8Mg, 8AI, 0.2Mn 

Dowmetal A 

90 Mg, 3-7 Al, 2-62n, 

Electron 

0.5Mn 


89.9 Mg, 1.5 Mn 

Dowmetal G 

88Mg, 12AI 

Dowmetal B 

88 Mg, 8.3 Al, 2.0Cu, 

Dowmetal D 

1.0 Cd, 0.5Zn, 

0.2Mn 


e5Mg, 15AI 

Dowmetal C 

91.8Mg,4Cu,2AI,2Cd, 

Dowmetal T 

0.2Mn 


95Mg, 4-5Zn, (M).6Cu 

Electron 

Mareury 


80Hg, 20Bi 

Bismuth amalgam 

70Ho, 30Cu 

Dentist amalgam 

Nickel 


99-99 .5Ni(+Co),0.25. 

Nickel 

1.00,0.25-1 .081,0.3- 
I.OMn, 0.6-1 Fe, 

0.25-1 Cu 



Sp. Gr. 

^9 


Ultimate 

Strength 

7.97 

1495 


64 




50-65 

7.83 

1315 



7.00 

1265 

15.59 

14 





7.61 


15.59 






300 



11.0 

245^ 

27.00 

3 


270 







9.5 

238 




310 



11.35 

327 

28.98 

1.74 

9.4 

275 

25.0 


9.4 

275 

25.0 


1.76 

650 

16 


1.76 

625 

16 


1.78 

610 

16 


1.80 

600 

16 


1.80 

595 

16 



675 












590 



1.82 

640 

16 



90 







8.86 

1450 

■ 

65-140 
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COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 


Ccnnpoaitioii 

% 


Nlck*l 

Ni-Cr steel with high 
Si 

80 Ni, 20Cr 
80Ni, 20Cr 
80 Ni, 20Cr 
63Nw 21Cn6.5Cu, 

6Mo, 2W, 1 Fe, 1 Al, 
IMn 

60Ni, 25Cr, 7Cu 
eolMi, 20Cr, lOFe, 1.75 
Mn, 0.5C 

73Ni, 17.5CO, 6.5Fe, 

2.6 Ti, 0.2 Mn 
90Ni, 3Cu,=b10Si, 1.5AI 
60-70 Ni. 25-35CU, 
l-3Fe, 0.25-2.0 Mn, 
0.02-1 .5 Si, 0.3- 
0.5C 

60 Ni, 33Cu, 6.6Fe 
75Ni, 12Fe, 

11 Cr, 2Mn 
61 Ni, 23Fe, 16Cr 
60-62 Ni, 23-26 Fe, 

1 0-1 ICr, 2-2.6 W, 
1.2-1.5Mn, 0.3-0.35C 
60Ni, 28Fe, 12Cr 
60Ni, 25Fe, 15Cr,0.7C 
60Ni, 24Fe, 16Cr,0.lC 
S0Ni,20Fe, 20Mo 
35Ni, 17Fe, 15Cr,1.75 
Mn, 0.5C 
Ni, Fe, Mo 

60Ni, 20Pt,10Pd,10V 


Trade Name 


Chromel A 
Tophet A 
Nichrome IV 
Illium 


lllium G 
Fireamor 


Haatelloy 
Monel metal 


Monel metal 
Nichrome wire 

Chromel C 
Midvale BTQ 


Tophet C 
Nichrome castings 
Nichrome 
Hastelloy A 
Zorite 

Hastelloy C 
Palau 


Sp. Gr. M. P. 

»C. 


Ultimate 

Stren^h 


1450-1500 10.66 


100 

64 

100 

100-120 

50 


Mladlum 

67Pd, 33Ag 


Palladium alloy 


Platinuni 

90Pt,10lr 
80-1 OOPt, 0.-20 Rh 

SNwer 

92.5Ag, 7.6Cu 
90 Ag, lOCu 
63Ag, 30Cu, 7.5Zn 
40Ag, 40Sn, 14Cu, 6Zn 


Platinum-iridium 

Thermocouple 

rhodium 

Standard silver 
U. S. silver coin 
Silver solder 
Bu. Stand, silver 
solder 


TanMviii 

99.5Ta 


Till 

78Sn, 9AI, 8Zn, 5Cd 


Bu. Stand. SN1 alu- 
minum solder 









861 


COMPOSITION AND PHYSICAL PROPERTIES OF ALLOYS 



MELTING POINT AND COMPOSITION OF FUSIBLE ALLOYS 


Melting 



Composition 


Point 

Deg. C. 

% BiBmutli 

% I^nd 

%Tin 

% Cadmium 

46.9 +18. 

l%ln 41 

22.1 

10.6 

8.2 

66 

50 

25 

12.5 

12.5 

70* 

50 

27 

13 

10 

75 

27,5 

27.5 

10 

34.5 

80 

43.8 

25 

25 

6.2 

92 

52 

40 

0 

8 

96 

53 

32 

15 

0 1 

100 

50 

20 

-30 

0 

108 

42.1 

42.1 

15.8 

0 

111 

40 

40 

20 

0 

117 

36.5 

36.5 

27 

0 

123 

33.3 

33.3 

33.3 

0 

130 

30.8 

38.4 

30.8 

0 

136 

0 

26.5 

59.3 

14.2 

144.4 

0 

25 

50 

25 

145 

20 

40 

40 

0 

155 

16 

36 

48 

0 

160 

11.2 

44.4 

44.4 

0 

165 

11.4 

45.6 

43 

0 

172 

12.8 

49 

38.2 

0 

178 

12.5 

50 

37.5 

0 

187 

0 

31 

69 

0 

200 

0 

20 

80 

0 

230 

0 

55.6 

44.4 

0 

265 

0 

71.4 

28.6 

0 

290 

0 

87.5 

12.5 

0 


*Thi8 alloy (Lipowitz's alloy) and many others can be alloyed with mercury to further reduce the 
melting point; after melting the alloy and removing the molten mass from the source of heat, the 
mercury is introduced and the mixture stirred with an iron rod. CAUTIONi mercury vapors are 
poisonous. 
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PHYSICAL AND MECHANICAL PROPERTIES OF CASY METALS 


ISame 

Tensile 
strength 
in 1000 
lbs. per 
sq. inch 

Yield 
strength 
in 1000 
lbs. per 
sq. inch 

Elonga- 
tion % in 
2 inches 

Brinell 

Hardness 

Weight 
in lbs. 
per cu. 
inch 

Pattern 
maker 
allowance 
for shrink- 
age in 
inches 
per ft. 

Aluminum alloysi 







Aluminum 

12 


40 

18 

0.089 

0.203 

Alcoa 43 

17 

9 

3 

40 

0.096 

0.125 

Alcoa 214 

22 

12 

6 

50 

0.095 

0.125 

AfCA^I 40^ 





0.099 

0.125 

Copper alloyu 






Copper 

17-20 

6-9 

40-60 

30-40 

0.320 

0.250 

Alcumite 

65-70 

23-25 

30-35 

120-140 

0.273 

0.1875 

Ambrac 850 

60-115 

17-67 

2-50 

58-160 

0.322 

0.1876 

Ampco 12 

55-65 

22-27 

22-27 

109-124 

0.279 

0.250 

Ampoo 16 

70-80 

32-37 

18-22 

131-156 

0.275 

0.250 

Ampco 18 

75-85 

33-42 

10-14 

159-183 

0.272 

0.250 

Ampco 20 

80-90 

35-43 

4-6 

212-248 

0.268 

0.250 

Ampco 21 

80-95 

36-44 

3-5 

285-311 

0.260 

0.250 

Ampoo 22 

85-100 

37-42 

1-4 

321-362 

0.257 

0.250 

Beryllium 2% 

90-125 

85-100 

0-A 

350-420 

0.318 

0.1875 

Brass (rad) 

28-30 

17-20 

16-18 

60-55 

0.310 

0.1875 

Brass (yellow) 

30-35 


25-35 

40-50 

0.310 

0.1875 

Bronze acid 

30-40 

21-22 

23-24 

65-68 

0.310 

0.1875 

Bronze alumin 

67-71 

30-36 

15-16 

111-130 

0.27 

0.22 

Everdur D 

55-67 

24-26 

24-27 

95-100 

0.294 

0.1875 

Hills McCarma 46 

67-72 

30-36 

15-16 

111-130 

0.270 

0.22 

Hills McCarma 52 


56-57 

2-3 

217-223 

0.310 

0.250 

Tempalioy 

■MM 




0.295 

0.218 

Iron alloyai 







Qray iron 




150-200 

0.26 

0.125 

Malleable iron 


32-35 

18 

115 

0.20 

0.125 

Ni hard 

30-40 


0 

575-750 



Meehanito GD 

33-38 



193 

0.257 

0.156 

Meehanite QC (D 

38-42 



207 

0.262 

0.156 

Meehanito QB Co) 

42-46 



212 

0.268 

0.156 

Meehanite QA 

50 



223 

0.26 

0.156 

Meehanite QAH (D 

70 



250-600 

0.26 

0.156 

Meehanite WA 

50 



250-321 

0.26 

0.156 

Meehanite WB 

38 



350-550 

0.26 

0.156 

Meehanito HR 

40 



300-400 

0.26 

0.156 

Meehanite SC cs) 

27 



200-300 

0.26 

0.156 

Meehanite HE w> 

30 



170-220 

0.26 

0.156 

Meehanite CB 

45 



187 

0.26 

0.156 

Iran-allleon aHoyti 







Durichlor 

17 



52 </) 

0.255 

0.250 

Duriron 

16 



62 (/) 

0.255 

0.250 


{•) Fur Qaneral engineerinp purposes. 
ih) Wear resisting. 

<•> Heat resisting UBO^ F. 

CD Heat resisting F. 

M Corrosion resisting* 

W Rookwelt. 
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rUTSICAL AND MECHANICAL PROPERTIES OF CAST METALS 


BHooga- 

tion %in, „ , 

2 ixic&e ( Hardness 


Land alloyti 

Pure lead 
Chemical lead 
Hoyt hard Sb) 
Tellurium lead 
6% Antimony lead (+ Te) 

IMagnetium alloyti 

Dowmetal H (as cast) 

Dow metal H (heat treated) 
Dowmetal H (heat treated 
and aged) 


2.9-B.O 

4 .$ 

7.B 

6.4 

7.$ 



Nickel alloyti 


Dunmet 
Haste! loy A 
Hastelloy B 
Hastelloy C 
Hastelloy D 
illium Q 
lllium R 
Inconel 

Monel (regular) 
Monel H 
Monel S 
Pioneer Metal 


100-130 

130 

155-200 
190-230 
175-215 
50-66 </) 
170-220 
215-240 


2 


125-150 

170-210 

280-325 


Steels (cast): 

Carbon 

4-6% Cr; 0.20C 
12-14% Cr; 0.16C 
26-30% Cr; 0.25C 
18% Cr; 8 Ni; 0.20C 
25% Cr; 12 Ni; 0.16C 
28% Cr; 10 Ni; 0.20C 
18% Cr; 8 Ni; 3 Mo; 0.20C 
35% Ni; 15 Cr; 0.40C 
66% Ni; 15 Cr; 0.50C 


DENSITIES OF VARIOUS PATTERN WOODS IN POUNDS PER CUBIC INCH 

These values may be used to calculate estimated weights of castings from pattern equipment 
Red pine 0.021 Honduras mahogany 0.021 

Yellow pine 0.019 Nassau mahogany 0.026 

White pine 0.016 Spanish mahogany 0.031 













CORROSION AND HEAT RESISTANT ALLOYS 

ALLOY CASTING INSTITUTE STANDARD DESIGNATIONS AND 
CHEMICAL COMPOSITION RANGES FOR HEAT AND CORRO- 
SION RESISTANT CASTINGS 

(Cast Stainless Steels, 1954) 

Designations with the initial letter “G” indicate alloys generally used to resist cor- 
rosive attack at temperatures <1200®F (649‘'C); with the initial letter “H” to resist 
attack where the metal temperature is >]200°F. The second letter represents the 
nominal Cr-Ni type; the Ni increasing in amount from “A” to “X”; c.g., “F” stands 
for the 19% Cr-9% Ni, “K” for the 25% Cr-20% Ni, and “W” for the 12% Cr-60% 
Ni types. Numerals following the letters indicate the maximum carbon content of the 
corrosion resistant alloys; carbon content may also be designated in the heat resistant 
grades by following the letters with a numeral to indicate the midpoint of a ±0.10% 
carbon range. If special elements are included in the composition they are indicated 
by the addition of a letter to the symbol; e.g., “CF-8M” is an alloy for corrosion 
resistant service of the molybdenum-containing 19% Cr-9% Ni type with a maxi- 
mum carbon content of 0.08%. In addition to the standard grades listed below, letters 
have been assigned to the nominal Cr-Ni contents for the following compositions 
which are produced in various modifications for special service: “M,” 10% Cr-20% 
Ni; “N,” 20% Cr-25% Ni; “P,” 30% Cr-30% Ni; “S,” 10% Cr-31% Ni. 


Desig- 

nation 

% Composition + P* 0 04, S* 0.04, bulanco Fo 

Physical l*roi 

'rensilc Yield 
Strength Point 

crties 

Elon- 

gutiun 

%iiil>" 

C 

Mil* 

Si* 

Cr 

Ni 

Others 

xio-» 

PSl 

CA-16 

0.15* 

1.00 

1.50 

11.5-14 

1* 

Mo0.5*§ 

90 

65 

18 

CA-40 

0.20-0.40 

1.00 

1.50 

11.6-14 

1* 

Mo0.5*§ 




CB-30 

0.30* 

1,00 

1.00 

18-22 

2* 


65 

30 


CO-50 

0.60* 

1.00 

1.00 

26-30 

4* 


55 



CE-30 

0.30* 

1.50 

2.00 

26-30 

8-11 


80 

40 

10 

CF-8 

0.08* 

1.60 

2.00 

18-21 

8-11 


70 

28 

35 

CF-20 

0.20* 

1.50 

2.00 

18-21 

8-11 


70 

30 

30 

CF-8M 

0.08* 

1.50 

1.50 

18-21 

9-12 

Mo 2. 0-3.0 

70 

30 

30 

CF-12M 

0.12* 

1.50 

1.50 

18-21 

9-12 

Mo 2. 0-3.0 




CF-8C 

0.08* 

1.60 

2.00 

18-21 

9-12 

(») 

70 

30 

30 

CF-16F 

0.16* 

1 .50 

2.00 

18-21 

9-12 

('') 

70 

30 

25 

CH-20 

0.20* 

1.50 

2.00 

22-26 

12-15 


70 

30 

30 

CK-20 

0.20* 

1.50 

2.00 

23-27 

19-22 


65 

28 

30 

CN-7M 

0.07* 

1.60 

(*) 

18-22 

21-31 

Mo-Cu (®) 




HA 

0.20* 

0.36-0.65 1.00 

8-10 


Mo 0.90-1. 20 



HC 

0.60* 

1.00 

2.00 

26-30 

4* 

M 0 0 . 5* § 

55 



HD 

0.50* 

1.50 

2.00 

26-30 

4-7 

Mo0.5§ 




HE 

0.20-0.50 

2.00 

2.00 

26-30 

8-11 

Mo0.5*§ 

85 

40 

9 

HF 

0.20-0.40 

2.00 

2.00 

19-23 

9-12 

Mo0.5*§ 

70 

35 

25 

HH 

0.20-0.50 

2.00 

2.00 

24-28 

11-14 

Mo0.5*§ (d) 

75 

35 

15 

HI 

0.20-0.60 

2.00 

2.00 

26-30 

14-18 

Mo0.5*§ 

75 

35 

15 

HK 

0.20-0.60 

2.00 

3.00 

24-28 

18-22 

Mo0.5*§ 

75 

35 

15 

HL 

0.20-0.60 

2.00 

3.00 

28-32 

18-22 

Mo0.5*§ 




HN 

0.20-0.50 

2.00 

2.00 

19-23 

23-27 

Mo0.5*§ 




HT 

0.35-0.75 

2.00 

2.50 

13-17 

33-37 

Mo0.5*§ 

65 


4 

HU 

0.36-0.75 

2.00 

2.60 

17-21 

37-41 

Mo0.5*§ 

65 


4 

HW 

0.35-0.75 

2.00 

2.50 

10-14 

58-62 

Mo0.5*§ 

60 



HX 

0.35-0.75 

2.00 

2.50 

15-19 

64-68 

Mo 0.5*! 

60 




* Maximum. t Minimum. & Mo not intentionaliy added. 

(•) Nb 8 X Ct, l.O* or Nb-Ta 10 X Cf, 1.35* 

») P 0.17*, Mo 1.6* Se 0.20-0.35. 

There are several proprietary alloys within these Cr-Ni ranges, with varying amounts of Si, Mo, 
Cu; available only from licensed producers.! 
w) N 0.2*. 
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AMERICAN IRON AND STEEL INSTITUTE STANDARD DESIGNATIONS 
AND CHEMICAL COMPOSITION RANGES OF STAINLESS AND 
HEAT RESISTING STEELS 

(April 1955) 

The chemical composition ranges given in the table are based on ladle analysis. 
The designations arc in use throughout the Industry and serve as a definite means of 
identification for the different grade classifications. 

The maximum phosphorus content of the “300” series, except Nos. 303 and 303 Se, 
is 0.045%. The maximum pfiosphorus content of the “400” series, except Nos. 416, 
416 Se, and 430F, and of the “500” series is 0.040%. The maximum sulfur content 
for all type numbers, except Nos. 303, 303 Se, 416, 416 Sc, 430F and 430F Se, is 
0.030%. 


Type No. 



% Composition (balance Fo) 


C 

Mn* 

Si* 

Cr 

Ni 

Other Elements 

301 

0.15* 

2.00 

1.00 

16.00-18.00 

6.00-8.00 


302 

0,15* 

2.00 

1.00 

17.00-19.00 

8 . 00 - 10-06 


302B 

0.15* 

2.00 

2.00-3.00 

17.00-19.00 

8.00-10.0^ 


303 

0.15* 

2.00 

1.00 

17.00-19.00 

8 . 00 - 10.06 

(o); t 

303Se 

0.15* 

2.00 

1.00 

17.00-19.00 

8.00-10.06 

(b) 

304 

0.08* 

2.00 

1.00 

18.00-20.00 

8. 00-12. 00 


304L 

0.03* 

2.00 

1.00 

18.00-20.00 

8. 00-12. 00 


305 

0.12* 

2.00 

1.00 

17.00-19.00 

10.00-13.00 


308 

0,08* 

2.00 

1.00 

19.00-21.00 

10.00-12.00 


309 

0.20* 

2.00 

1.00 

22.00-24.00 

12.00-15.00 


309S 

0.08* 

2.00 

1.00 

22.00-24.00 

12.00-15.00 


310 

0.25* 

2.00 

1.50 

24,00-26.00 

19.00-22.00 


31 OS 

0.08* 

2.00 

1.50 

24.00-26.00 

19.00-22.00 


314 

0.25* 

2.00 

1.50-3.00 

23.00-26.00 

19.00-22.00 


316 

0.08* 

2.00 

1.00 

16.00-18.00 

10.00-14.00 

Mo 2.00-3.00 

31 6L 

0.03* 

2-00 

1.00 

16.00-18.00 

10.00-14.00 

Mo 2.00-3.00 

317 

0.08* 

2.00 

1.00 

18.00-20.00 

11.00-15.00 

Mo 3.00-4.00 

321 

0.08* 

2.00 

1.00 

17.00-19.00 

9.00-12.00 

Ti 5 X Ct 

347 

0.08* 

2. 00 

1.00 

17.00-19.00 

9.00-13.00 

NblO X Ct 

348 

0.08* 

2.00 

1.00 

17.00-19.00 

9.00-13.00 

NblO X Ct;Ta0.10* 

403 

0.15* 

1.00 

0.50 

11.50-13.00 



405 

0.08* 

1.00 

1.00 

11.50-14.50 


Al 0.10-0.30 

410 

0.15* 

1.00 

1.00 

11-50-13.50 



414 

0.15* 

1.00 

1.00 

11.50-13.50 

1.25-2.50 


416 

0.15* 

1.25 

1.00 

12.00-14.00 


(c);t 

416Se 

0.15* 

1.25 

1.00 

12.00-14.00 


(d) 

420 

>0.15 

1.00 

1.00 

12.00-14.00 



430 

0.12* 

1.00 

1.00 

14.00-18.00 



430F 

0.12* 

1.25 

1.00 

14.00-18.00 


if);t 

430F Se 

0.12* 

1.26 

1.00 

14.00-18.00 


id) 

431 

0.20* 

1,00 

1.00 

15.00-17.00 

1.25-2.50 


440A 

0.60-0.75 

1.00 

1.00 

16.00-18.00 


Mo 0.75* 

440B 

0.75-0.95 

1.00 

1.00 

16.00-18.00 


Mo 0.75* 

440C 

0.95-1.20 

1.00 

1.00 

16.00-18.00 


Mo 0.75* 

446 

0.20* 

1.50 

1.00 

23.00-27.00 


N0.25* 

501 

>0.10 

1.00 

1.00 

4.00-6.00 


Mo 0.40-0.65 

502 

0.10* 

1.00 

1.00 

4.00-6.00 


Mo 0.40-0.65 


* Maximum. f Minimum. >Over. } Mo 0.60*, Zr 0.60*, at producer's option; reported 
only when intentionally added. 

Co) P 0.60* S 0.1 5t. ») P 0.20* S 0.06* Se 0.1 Sf. 

CO P 0.60* S 0.1 5t. W P 0.60* S 0.06* Se 0.1 Sf. 

(/) p 0.06* S 0.1 5t; t 
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PLAIN CARBON AND LOW ALLOY STEELS 









Physical Properties 








Tensile 

Yield 

Elon- 



% Composition (balance Fe) 


Strength 

Point 

gation 

AATAI 









0/ Off 










70 in dfi 

Grade 

C* 

Mn* 

Si* 

Ni* 

Mo* 

Cr* 

X10-» 

P81 


CMHngi for gonoral appiicollon (plus S 0.06*; P 0.05*; Cut 0.30*): 




N1 

0.25 

0.75 

0.80 

0.50t 

0.20t 

0.20 


, , 

, , 

N2 

0.35 

0.60 

0.80 

0.50t 

0.20t 

0.20 

, , 

, , 

, , 

N3 

.... 

1.00 

.... 

o.sot 

0.20t 

0.20 

, , 

, , 

, , 

U-60-30 

0.25 

0.75 

0.80 

0.50t 

0.20t 

0.20 

60 

30 

CM 

CM 

60-30 

0.30 

0.60 

0.80 

0.50t 

0.20t 

0.20 

60 

30 

24 

65-30 

.... 


.... 

0.50t 

0.20t 

0.20 

65 

30 

20 

65-35 

0.30 

0.70 

0.80 

0.50t 

0.20t 

0.20 

65 

35 

24 

70-36 

0.35 

0.70 

0.80 

0.50t 

0.20t 

0.20 

70 

36 

22 

WCAt 

0.25 

0.70 

0.60 

o.sot 

0.25t 

0.25 

60 

30 

24 

WCBt 

0.35 

0.70 

0.60 

o.sot 

0.25t 

0.25 

70 

36 

22 

High tirongih castings for stmcturai purposes (plus S 0.05*; P 0.06*) : 



80-40 







80 

40 

18 

80-50 



« • « h 





80 

50 

22 

90-60 







90 

60 

20 

105-85 







105 

85 

17 

120-95 







120 

95 

14 

150-125 







150 

125 

9 

17R.14B 







175 

145 

A 

Castings for prossuro and high tomporaturo service (plus S 0.06*; 

;P0.05*; Cut 0.50*; total 

unspecified I.O’*'); 









WC1 

0.26 

0.5-0.8 

0.60 

0.5t 

0.45-0.65 

0.35t 

65 

35 

24 

WC4{ 

0.20 

0. 5-0.8 

0.60 

0. 7-1.1 

0 45-0.65 

0. 5-0.8 

70 

40 

20 

WC5f 

0.20 

0. 4-0.7 

0.60 

0,6-1. 0 

0.9-1. 2 

0. 5-0.9 

70 

40 

20 

WC6 

0.20 

O.S-0.8 

0.60 

0.5t 

0.45-0.65 

1.0-1. 5 

70 

40 

20 

WC9 

0.18 

0. 4-0.7 

0.60 

0.51 

0.9-1. 2 

2.0-2.75 

70 

40 

20 

C6 

0.20 

0.4-0.7 

0.75 

0.5t 

0.45-0.65 

4. 0-6. 5 

90 

60 

18 

C12 

0.20 

0.35-0.65 

1.00 

0.5t 

0.9-1. 2 

8-10 

90 

60 

18 


* Maximum. | Not intentional additions. { Total unspecified 0.6*. 
t With Mot 0.25*: Crt 0.25*; total unspecified 1.00*. 
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NON-FERROUS ALLOYS 


ACT'lUr 


% Composition 


Physical Properties | 

Tensile 

Strength 

Yield 

Point 

Elon- 

gation 

CT in Otf 

AOl M 
Grade 

Cu 

Sn 

Pb 

Zn 

Ke 

xio-« 

PSI 

yo in z 

1A 

86-89 

9-11 

0.3* 

1.3<«) 

0.15* 

40 


20 

IB 

86 89 

7.5-9 

0.3* 

3-5<“) 

9.15* 

40 

18 

20 


85-89 

9-11 

0.5-1. 5 

1~3<«) 

0.2* 

36 


18 

2A 

86-89 

5. 5-6. 5 

1-2 


0.25* 

34 

16 

22 

2B 

85-89 

7.5-9 

1.0* 

3-5(“) 

0.25* 

36 

18 

18 

3A 

78-82 

9-11 

8-11 

0.75*<*) 

0.15* 

25 

12 

8 

3B 

81-86 

6 25-7.5 

6-8 

2-4(^) 

0.2* 

30 

14 

12 


82-85 

7-9 

7-9 

0.75*ui) 

0.15* 

25 


8 

4A 

84-86 

4-6 

4-6 

4-6(«) 

0.3* 

30 

14 

20 


85-87 

4-6 

4-6 

3-5t“) 


30 


20 

60 

60-65 

0.5-1 5 

0.75-1.5 

(/) 

0.75 

40 

14 

15 

8A 

56-60 

1.0* 

0.40* 

(9) 


65 

25 

20 

8B 

60-68 

0.2* 

0.2* 

(A) 

2*4 

90 

45 

16 

80 

60-68 

0.2* 

0.2* 

(A) 

2-4 

110 

60 

12 

9A 

86. Of 



0) 

2.5-4 

65 

25 

20 

9D 

78. Of 



ik) 

3-5 

90 

45 

6 


82-85 

9-11 

2-3 

(m) 


40 


15 





(n) 

0.75-2.0 

76 

55 

10 

Monel 

23t 




ip) 

3.6* 

65 

32.5 

25 

H-Monel 




(s) 

3 0* 

70 

45 

10 


* Maximum. t Minimum. 

Plus Ni 1.0*; P 0.05*. Plus Ni 0.75*; P 0.06*; Sb 0.55*. Plus Ni 0.5*; P 0.15*; 
Sb 0.55*. Plus Ni 1.0*; P 0.5*. (/) Plus Al 0.5*; remainder, Zn. Plus Ni 0.50*; P 0.4-2; 

Al 0.5-1. 5; Mn 1.5*; remainder, Zn. w plus Al 3-7.5; Mn 2.6~5.0; remainder, Zn. O') Al 8.6- 
9.5. (*)Plus Ni 3-5.5; Al 10-11.5; Mn 3.5*. <«> Plus Ni 3-4; P 0.20* (»> Plus NI 18-22; 

Si 1.0*; Mn 0.75-2.0; remainder, Cu. <»') Plus Ni 60t; Mn 3.5*; Si 2.0* o) Plus Ni 62-68; 
Mn 0.5-1.0; Si 3.0 4.0; remainder, Cu. 


SODIUM-POTASSIUM (NaK) ALLOYS 


For possible uses of these alloys, see Chem. # Eng. News, 33, 650 (1955). 


Sodium, % 

100 

56 

22 


n 

Potassium, % 

0 

44 ‘ 

78 

100 

Melting point, ®C 

97.8 

19 

-11 

63. 

7 

Boiling point, 

863 

825 

784 

76 

0 

Heat of fusion, cal/g 

27.50 



14. 

6 

Heat of vaporization, cal/g 

1005 



49 

6 

Density, g cc(100®C) 

0.928 

0.886 

0.847 

0.81 

9 

Viscosity, centipoises (250^0) 

0.381 

0.316 

0.279 

0.25 


Heat capacity, cal /g-®C (200®C) 

0,320 

0.262 

0.217 

0.18 

9 

Thermal conductivity (200®C) 

0.195 

0.063 

0.06 

0.10 


Surface tension, dynes/cm (100®C) 

206.4 

105 

115 

8 

6 

Electrical resistivity microhm-cm (200®C) 

13.18 

41.0 

47.0 

21.8 

iJ 





ETCmNG SOLUTIONS FOR FERROUS ALLOYS 

Used to Show Composition of etching solution Remarks 


For Macroscopic Examination 

Segregations 1 part cone, hydrochloric 

acid, HCl 
1 part water 


Use at 100 to 212® F. 

Etch for 3^ hour or until 
defects are brought out. 


Segregations 


5 g picric acid, HOCsHi 

(ND.)3 

100 cc ethyl alcohol, 

CzHsOH 


Etch for 4 to 5 hours. 


Phosphorus 

tions 


10 g cuprous ammonium 
cWoride, CuG1-NH4C1- 

6H2O 

100 cc water 


This solution is more easily 
prepared than are most 
copper chloride solutions. 


Phosphorus 

tions 


.0 g cupric chloride, C11CI2 
iO g magnesium chloride, 

MgCh 

50 cc hydrochloric acid, 

TT/^l 


180 cc water 

1000 cc absolute alcohol, 
CzHsOH 


Absolute methyl alcohol, 
CH3OH, may be used in 
place of ethyl alcohol. 


Variations in crystal 
structure, and segre- 
gations 

To reveal the struc- 
ture of welds and to 
distinguish between 
steel and wrought 


20 g ammonium persulfate, 

(NH4)2SaOa 

100 cc distilled water 

1 part cone, nitric acid, 
HNO3 

3 parts of water 


Use at room temperature. 
A very good reagent for 
the purpose indicated. 

Use at about 100® F. 


For Microscopic Examination 
The general structure 4 g picric acid emd 95 cc of 
of normal iron and absolute alcohol, or 
steel 5 g p^ric acid and lOO cc of 


Keep bottle well stoppered 
when absolute alcohol is 
used. 


The general structure 5 cc nitric acid, HNO3 
of normal iron and 100 cc of ethyl alcohol, 
steel CzHsOH 


To establish the differ- 
ence between hard- 
ened and normal 
steels 


4 parts nitric acid, HNO3 
96 parts iso-amyl alcohol, 
C^HnOH 


For heat treated steels 
use a more dilute solution. 


Sorbitic and troostitic 
constituents 


1 p^t of a 40% solution of Colors troostite and troo- 
nitric acid in acetic anhy- sto-sorbite. 
dride 

1 part methyl alcohol, 

CH3OH 

1 part ethyl alcohol, 

C2H5OH 

1 part iso-amyl alcohol, 

CsHnOH 
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ETCmNG SOLUTIONS FOR FERROUS ALLOYS 


Used to show 

Cementite and other 
carbides, and tung- 
stites 


Composition of etching solution 
2 g picric add, HOCeHz 

hbzh 

24.5 g sodium hydroxide, 
NaOH 

73.5 cc water 


Hetnarks 

Use boiling for 5 or 10 min- 
utes. Tungsten carbide is 
unaffected, but other car- 
bides and tungstides are 
colored. 


Structure of stainless 
steels 


10 g ferric chloride, FeCU 
30 cc hydrochloric acid 
water to make total 
volume 120 cc 


May be diluted, and ap- 
plied gently with a piece of 
cotton. Time required is 
less than 30 seconds. 


Structure of stainless 
steels 


Carbides and tung- 
stides in high-speed 
and tungsten steels 


30 cc hydrochloric acid, 
HCl 

10 cc nitric acid, HNO3 
80 cc glycerol (glycerine) 

10 g potassium ferricyan- 
ide, KaFeCCN)* 

10^ ]^tassium hydroxide, 

100 cc water 


Use full strength for rapid 
work, but handle carefully. 


Use hot. 


Structure of high- 
speed steel and tung- 
sten carbide 


Structure of stellite, 
high-chrome steels, 
etc. 


10 cc commercial hydrogen 
peroxide, H2O2 
20 cc of a 10% aqueous 
sodium hydroxide 
(NaOH) solution 

Use a low electric current 
through a solution of 0.5 
g sodium hydroxide 
(NaOH) in 100 cc of 
water. 


Use fresh from 10 to 12 
minutes. Tungsten carbide 
is darkened. 


Use two 4 c.p, lamps in 
series on a 110-volt D. C. 
circuit. Cover the specimen 
with the solution; make 
contact with one wire at 
the side and dip the other 
with the solution moving 
so as to obtain a uniform 
etch. 


ETCHING SOLUTIONS FOR NON-FERROUS ALLOYS 


Metal or Alloy 

Copper Base Alloys 
Copper or Cu-Al al- 


Composition of etchiog solution 


5 g copper-ammomum 
chloride 
120 cc water 

Add cone, ammonium hy- 
droxide \mtil the pre- 
cipitate which forms is 
redissolved, giving a 
clear blue color. 


Remarks 

Etch from 30 to 60 seconds; 
this is a very good copper 
etch. 


Copper, brasses, Cu- A 10% solution of ammon- 

Al alloys, German ium persulfate, (NH4)2 

silver SzOs 


Etch from 1 to 2 minutes. 
Keep the surface of the 
specimen free from grease. 


Copper or brasses 


10 cc hydrogen peroxide, 
HzOz 

40 cc cone, ammonium hy- 

droxide, NH4OH 


Apply with a swab to the 
surface of polished speci- 
men. Rub briskly^ until 
mirror-like surface is ob- 
tained. 



ETCXnNG SOLUTIONS FOR NON-FERROUS ALLOYS 


Metal or Alloy 


Compoaition of etching eolutioB 


Copper Base Alloys 
Krasses (Used for cop- 
per products such as 
sheets, rods, etc.)> 
Cu-Al alloys, Ger- 
man silver 


15 cc of a saturated ferric 
chloride (FeClj) solution 
30 cc concentrated hydro- 
chloric acid, HCl 
200 cc water 


Use this solution after the 
ammoniacal j^roxide solu- 
tion above. Dip the speci- 
men into this ferric chloride 
solution for a few seconds 
after following the direc- 
tions above. 


Cu-Al alloys 


Nitric acid (HNO3), sp. 
gr. 1.42 


Time for etching is very 
short. It is diOicult to 
control the intensity of the 
attack. 


Alumiiiuiii an^ Light 
41 and A1 alloys 


Aluminum 


A1 alloys 

A1 and A1 alleys 

41 and A1 alloys 


Tin alloys 
Lead alloys 


Alloys 

0.5 to 20% hydrofluoric 
acid (HF) acid solu- 
tions. The aqueous or al- 
coholic solutions are used. 


45 cc cone, hydrochloric 
acid, HCl 

15 cc cone, nitric acid, 
HNO3 

15 cc hydrofluoric acid, HF 

25 cc hot water 

10 cc cone, nitric acid, 
HNO3 

3 to 4 cc hydrofluoric acid, 
HF 

86 to 87 cc hot water 

10 to 20% aweous sulfuric 
acid (H 2 SO 4 ) solution 


10 cc cone, hydrofluoric 
acid, HF 

15 cc cone, hydrochloric 
acid. HCl 
90 cc water 


2% alcoholic nitric add 
solution 

5% a^eous nitric add 
solution 


Etch for about 15 seconds. 
Remove the black deposit 
so formed by immersing 
for a short time in cone, 
nitric (HNO3) acid. CuAlz 
and FeAla are darkened by 
HF. 

This etch generally requires 
only a few seconds. 


Heat to 160®F., immerse 
specimen for a few seconds, 
quench in cold water. FeAlj 
is stained black. 

Etch from 30 to 90 seconds. 
Reveals grain size very 
clearly. 


Add a few drops of this 
solution to 100 cc of water 
before using. 


Lead) Hn* Zlinc and Their Alloys 

Used for zinc 6% chromic acid, 94% 

nitric acid 
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ETC3IIN6 SOLUTIONS FOR NON-FERROUS ALLOYS 


Metal or Alloy CompOBition of etching solution 

Leady Tin, Zinc and Their Alloys 

All *Vhite metals’* Hydrochloric acid, either 

dilute or concentrated, 
depending upon the com- 
position of the alloy. A 
5% solution is best for an 
alloy rich in zinc. 


Remarks 


When a concentrated solu- 
tion is used, dip the speci« 
men in the acid for a fe\» 
seconds, wash carefully, 
and dry. 


Alloys rich in zinc or 
cadmium 


1 part iodine 

3 ^ts potassium iodide, 
10 parts water 


Alloys of lead, tin, 5% aqueous solution of 
antimony, bismuth, silver nitrate, AgNOi 
and anti-friction 
metals 


Antimony and lead 
alloys, and babbit 
metal 


10 g ferric chloride, FeCl, 
30 cc hydrochloric acid, 
HCl, sp. gr. 1.19 
120 cc water 


A good etching solution 
for tl^ metals named. 


Miscellaneous Metals and Alloys 

Nickel and its alloys 50 cc of 70% nitric acid, 

IINO3 

50 cc of 50% acetic acid, 
HC2H3O2 


This is Merica^s solution. 
It is very good for cast, 
cold drawn, and annealed 
nickel. 


Nickel and its alloys 20 to 40 cc of nitric acid. This solution is very similar 

HNO3 in action to the one above. 

30 to 40 cc of 75% acetic 
acid, HC 2 n 302 
30 to 40 cc acetone, (CH3)2 
CO 


Magnesium and its 
alloys 


2% aqueous nitric acid Etch for about 10 seconds, 
solution 


Gold, silver, platinum, 
and other noble 
metals* 


1 part nitric acid, HNO 3 

5 ^ts hydrochloric acid, 

6 parts water 


Use at about 60®F. 


Dow metals (90-96% 2% aqueous oxalic acid 

Mg, 4-12% Al, 0.1- solution, HzC 204 
0.3% Mn) 


Swab during etching.^ Rinse 
with water, then with al- 
cohol, and dry with a blast 
of warm air. 


* For Au-Cu and Au-Ag alloys it is l>etier to sat.urate the etching solution with either sodium chloride 
or ammonium chloride. 
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SOLDERS AND FLUXES 

Cf. Mebs and Roeser, Natl Bur, Standards, Cir, 492 (1950). 

Soft solders are used for joining raetals having low melting points and they can be 
applied by simple means. They withstand considerable bending without fracture but 
they have low strength as compared with that of the metals usually joined. Com- 
pared with soft solders, hard solders have liigher melting points and form joints of 
greater strength. There are tliree typical hard solders: (a) precious-metal; (6) ordi- 
nary-brazing; and (c) the aluminum-brazing solders consisting of special alloys of 
aluminum, proprietary in nature, which can be obtained from manufacturers of 
aluminum alloys. 

Fluxes (“acid” fluxes) moat commonly used for soft soldering metals other than 
aluminum are solutions or pastes containing zinc chloride or a mixture of zinc chloride 
with ammonium chloride. Where the last traces of such corrosive (acid) fluxes cannot 
be removed, rosin or rosin mixtures are used for ordinary purposes. Borax or mixtures 
of borax (75 to 25%) with boric acid are used as fluxes with hard solders. Many 
fluxes of a proprietary nature may contain in addition materials such as phosphorus 
and halogen salts, alkali bifluorides, and sodium cyanide. Proprietary fluxes which 
are satisiactory for aluminum can be obtained from suppliers of aluminum solders. 


SOFT (LEAD) SOLDER 

Abbreviations and symbols: M, maximum; m, minimum; t» remainder is lead; 

eutectic. 


Designation 

Fed.<« ASTM(«) SAE<0 Sn 


$n-50 508 .... 50 

Sn-40 408 2A 40 

Sn-35 35C .... 35 

Sn-30 30C .... 30 

.... 258 4A 25 

Emergency alternate(’) 

For soldering zinc-base 
die-cast metal 

For soldering aluminum 60 

For soldering pewter, 

No. 1 25 

For soldering pewter, 

No. 2 37. 

For soldering Pewter, 

No. 3 

Cd-Ag solder 


ComiMisition in per a 


Sb 

Cu 

Bi 

0.50M 

0.08M 

0.25M 

0.50M 

0.08M 

0.25M 

1.6m-2.0M 

0.08M 

0.25M 

1 .4m-1.8M 

0.08M 

0.25M 

0.50M 

0.08M 

0.25M 

0.50 

0.08 

0.25 


50 

12.5 


Range^u 

Zn Cd Ag «C 


177-216 

177-238 

177-254 

177-260 

177-266 

304-307 

17.5 82.5 264* 

40 

96-130 

96-190 

111 

95 338-393 


Temperature range at which the alloy begins to melt and when completely molten. 

Federal specification No. QQ-S-57lb (1947). 

0) ASTM specification, 8-32-48T. 

<4) SAE 1948 Standards for Solders. 

(*) Federal specification 00-S-57lb (1947); ASTM specification 8-32-48T (1948); SAE Nonfer- 
rous Metals Emergency Alternate, January 1944. 
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HARD (SILVER) SOLDER 



Designation 



Composition in per cent 

Ra^eO) 

Fed.(*) 

ASTM<« 

SAE(0 

AWS«) 

Ag 

Cu 

Zn 

Other 


NoJ 

A 

1 

10.0 

52.0 

38.0 


821-871 

0 

No. 2 

B 


20.0 

45.0 

35.0 


777-816 


No. 3 


2 

20.0 

45.0 

30.0 

5.0Cd 

777-816 



C 

3 

30.0 

38.0 

32.0 


743-766 



D 

4 

40.0 

36.0 

24.0 


721-785 

1 

No. 4 

E 

5 

45.0 

30.0 

25.0 


677-743 


No. 5 

F 

6 

50.0 

34.0 

16.0 


693-774 



Q 

7 

60.0 

25.0 

15.0 


682-718 

2 

No. 6 



65 0 

20.0 

15.0 


649-718 


No. 7 


8 

70 0 

20.0 

10.0 


724-754 




9 

72.0 

28.0 

.... 


779* 


No. 8 


10 

80.0 

16 0 

4.0 


738-793 

3t 


Ht 

lit 

15.0 

80.0 


5. OP 

649-704 

41 


It 

m 

50 0 

15.5 

16.5 

18.0Ccl 

627-635 





50.0 

15.5 

15.5 

16 0Cd;3.0Ni 

646-688 


t, proprietary. * eutectic. 

Temperature range at which the alloy begins to melt and when completely molten. 
«) Federal specification No. 00-S-561d (1944). 

ASTM specification B-73-29. 

<4) Designated in Soc. Auto. Eng. Handbook, 1948 edition. 

(S) Designated in Am. Welding Soc. Handbook, 1942 edition. 

Federal specification No. QQ-S-551 (1932), amendment 1 (1942), 


HARD (BRAZING) SOLDER 


Designation 


ComiK 



Ranged) 

Fe(l.(2) SAE(*) 

AWS<0 

Cu 

Zn 

Sii 

Other 

A 

Group 7 

99.9m 




1082 

D 


94.8m 


0.75M 

2.75-3.5Si 

1010-1082 

B 

Group 1 

5 


0-1 0 

4. 0-8. OP 

704-954 

C 

Group 6 

§ 

0.2M 

9.0-11.0 

0 03-2. 5 P 

843-999 

D 


78-82 

1 



941-1024 

C E, F, G 

Group 4 

59-72 

if 

0-1.5 


885-960 

A 


45-55 

f 



854-882 

B 


50 

§ 

3.0-5. 0 


857-882 



§ 

55-59 

7.0-9.0Ni 

827-871 



5 

57-65 

5. 0-9.0 

752-782 


f, remainder is zinc. §, remainder is copper. M, maximum. m, minimum. 
Temperature range at which the alloy begins to melt and when completely molten. 
Federal specification QQ-S-551 (1932) and amendment 1 (1942). 

0) Designated in Soc. Auto. Ena Handbook, 1948 edition. 

Designated in Am. Welding Soc. Handbook, 1942 edition. 
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PROPERTIES OF MATE- 
THERMAL CONDUCTIVITIES 


No. 

Material 

General 

composition 

Commercial 

construction 

1 

Aerogel 

Opacified silica 


2 

Air 

Still air 


3 

Aluminum foil, crumpled 

7 layers /2. 5 inches 


4 

Asbestos 



6 

** , paper, indented 

26 lamlnations/inch 

Pipe covering 

6 

" , paper 

Corrugated air cell type 

Pipe covering and sheets 

7 

“ , paper, vitrified 

Treated with vitrifying soln. 
and baked 

Pipe covering and sheets 

8 

** , cement boards 


Rigid sheets 

9 

** fiber cement 

Asbestos and clay 

Cement 

10 

“ fiber 

Wiilowed asbestos, water- 
proofed 

Filling for underground 
conduits 

11 

** millboards 

Pressed asbestos 

Rigid sheets 

12 

“ sheets 



13 

“ slate 



14 

Ashes, wood 


Filler 

15 

Asphalt 



16 

Bauxite, monohydrated 

Molded with asbestos and 
clay 

Pipe covering, bricks 

17 

Brick 

Building brick 


18 

** , alumina 

92-99^ AI 2 O 3 , fused 


19 

** , alumina 

65% AI 2 O 3 


20 

*' , carbon 



21 

“ , chrome 

32% Cr203 


22 

, diatomaceous earth 

Natural, across strata 

1 

23 

** , diatomaceous earth 

Natural, parallel to strata 


24 

** , diatomaceous earth 

Molded and fired 


25 

** , diatomaceous earth 

High burn, large pores 


26 

** , diatomaceous earth 

With clay, molded and fired 


27 

** , fire clay 

Missouri clay 


28 

** , insulating 

Kaolin brick 
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RIALS OF CONSTRUCTION 
OF HEAT INSULATING MATERIALS 


No. 

Density 

lb8/ft« 

K 

btu/(hr)(ft*) 

(®F/inch) 

Resistance 
per inch 
thickness 

Mean 
Temp, 
of sample 
®F. 

TomT'. 
limit for 
service 
®F. 

1 

8.5 

0.156 

6.41 

248 




0.312 

3.21 

554 


2 


0.157 

6.31 

32 


3 

0.2 

0.300 

3.33 

100 




0.456 

2.19 

350 




0.680 

1.47 

500 


4 

29.3 

0.516 

1.94 

-328 



29.3 

1.080 

0.93 

32 



36 

1.044 

0.96 

32 



36 

1.332 

0.76 

212 



36 

1.440 

0.69 

392 



36 

1.548 

0.65 

752 



43.5 

1.080 

0.93 

-328 



43.5 

1.620 

0.62 

. 32 


5 

19.1 

0.665 

1.50 

'500 

700 

6 

13.1 

0.632 

1.58 

200 

300 

7 

21.6 

1.20 

0.83 

300 

700 

8 

120 

5.16 

0.19 

68 


9 

50 

1.2 

0.83 

200 

1200 

10 

8.5 

0.545 

1.83 

300 

375 

11 

60.5 

0.843 

1.19 

86 

1000 

12 

55.5 

1.152 

0.87 

125 

.... 

13 

112 

1 .044 

0.96 

32 


14 

30 

4.92 

0.21 

32-212 

.... 

15 

70-90 

5.16 

0.19 

68 


16 

33 

1.20 

0.83 

1600 

1600 

17 

87-100 

2. 6-5. 2 

0.2-0. 4 

68 


18 


21.6 

0.05 

800 


19 


32.4 

0.03 

2400 


20 

' 97 

36 

0.03 



21 

200 

8.04 

0.12 

392 




10.2 

0.10 

1200 




12 

0.08 

2400 


22 

27.7 

0.612 

1 .63 

400 





0.924 

1.09 

1600 


23 

27.7 

0.972 

1.03 

400 




1.272 

0.79 

1600 


24 

38 

1.68 

0.60 

400 




2.16 

0.46 

1600 


25 

37 

1.56 

0.64 

390 



1 

4.06 

0.25 

1830 


26 

42.3 

1.68 

0.60 

400 




2.28 

0.44 

1600 


27 


6.96 

0.14 

390 




10.20 

0.10 

1110 




11.40 

0.08 

1830 




12.24 

0.08 

2550 


28 

27 

1.80 

0.55 

930 




3.12 

0.32 

2100 
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^PROPERTIES OF MATE« 
THERMAL CONDUCTIVITIES 


Np. 

Material 

General 

composition 

Commercial 

construction 

29 

Brick, insulating 

Kaolin firebrick 


30 

** , magnesite 

86.8^ MgO, 6.3% FezOs, 
3% CaO, 2.6% SiOa 


31 

, silicon carbide 



32 

Cabots Quilt 

Eel grass between kraft 
paper 

Flexible sheet 

33 

Calcium sulfate, artificial 

CaS04-2H20 


34 

** “ , plaster 

Building plaster 


35 

Cambric (varnished) 



36 

Carbon 

Qas carbon 


37 

<1 

Lampblack 


38 

Carbon stock 



39 

Cardboard 

Paper 

Corrugated sheet 

40 

Cellulose acetate 

Plastic 

Block 

41 

<1 n 

Press powder 


42 

Celluloid 

Cellulose nitrate plastic 


43 

Celotex 

Sugar cane fiber 

Boards 

44 

Chalk 

CaCOa 


45 

Charcoal, coarse 

Maple, beech, birch 

Loose material 

46 

** (6 mesh) 

it tt it 

it it 

47 

(20 mesh) 

it it tt 

tt tt 

48 

Clinker 


Granular 

49 

Coke 

From coal 

Powdered 

50 

« 

From petroleum 

20-100 mesh 

51 

Concrete 

Cinder 


52 


Stone 


53 

« 

1 :4, dry 


54 

Cork 

Regranulated, fine particles 

Loose filler 

55 


, ^flinch par- 
ticles 

tt tt 

56 

“ board 

No added binder 

Slabs 

67 

Cornstalk 

From pith 

Boards 

58 

Cotton wool 



59 , 

Diatomaceous earth 

Fine powder 

Filler 

6.0. . 

«• •• 

Coarse powder 

tt 

61 , 

<• c« 

Cut from earth, flow X to 
strata 

Bricks 

62 

«• fl 

Calcined; molded and fired 

tt 

63 

it i* 

Molded 

Pipe covering 







RIALS OF CONSTRUCTION 
OF HEAT INSULATING MATERULS 
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No. 

Density 

lb8/ft» 

K 

btu/(hr)(ft«) 

(4' /inch) 

l/K 

Resistance 
per inch 
tnirkiiesB 

Mean 
Temp, 
of sample 
®F. 

Temp 
limit to 
service 
“F. 

29 

19 

0.60 

1.66 

390 




1.36 

0.74 

1400 

.... 

30 

158 

13 2 

0.08 

400 




19.2 

0.05 

1200 

.... 



26.4 

0.04 

2200 

.... 

31 

129 

75.6 

0.01 

1100 




84.0 

0.01 

1470 

.... 



96.0 

0.01 

1830 

.... 



110.4 

0.01 

2200 

.... 



128.4 

0.01 

2550 

.... 

32 

3.4 

0.221 

4.52 

.... 

.... 

33 

84.6 

2.64 

0.38 

105 


34 

77.9 

3.0 

0.33 

77 

.... 

36 


1.09 

0.92 

100 

.... 

36 


24 

0.04 

32-212 

.... 

37 

10 

0.456 

2.19 

105 

«... 

38 

94 

6.60 

0.15 

-300 

.... 



43.2 

0.02 

32 

.... 

39 


0.444 

2.25 

.... 

« • . • 

40 

81 

1.74 

0.58 

.... 

• • . ■ 

41 

93 

2.32 

0.43 

.... 

.... 

42 

87.3 

1.44 

0.69 

85 

.... 

43 

13.2 

0.299 

3.34 

76 

.... 

44 

96 

4.8 

0.21 

.... 

.... 

45 

13.2 

0.316 

3.16 

.... 

.... 

46 

15.2 

0.325 

3.08 


.... 

47 

19.2 

0.343 

2.92 


.... 

48 


3.24 

0.31 

32-1290 

.... 

49 

87 

1.32 

ro .75 

32-212 

.... 

50 

62 

6.05 

0.17 

750 

.... 

51 

112 

2.4 

0.42 


.... 

52 

150 

6 .b 

0.15 


.... 

53 


5.3 

0.19 


.... 

54 

9.4 

0.264 

3.79 

85 

.... 

55 

8.1 

0.272 

3.68 

85 

.... 

56 

6.4 

0.221 

4.52 

85 



7.0 

0.238 

4.20 

85 



10.6 

0.264 

3.79 

85 

.... 


14.0 

0.299 

3.34 

85 

.... 

67 


0.238 

4.20 

85 

.... 

58 

5 

0.288 

3.47 

85 

.... 

59 

17.2 

0.480 

2.08 

400 

1600 



0.880 

1.12 

1545 

1600 

60 

20 

0.432 

2.31 

100 

1600 



0.984 

1.02 

1545 

1600 

61 

27.7 

0.92 

1.09 

1600 

1600 

62 

38.0 

2.12 

0.47 

1600 

2000 

63 

26.0 

0.612 

1.63 

400 




1.06 

0.94 

1600 
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PROPERTIES OF MATE- 
THERMAL CONDUCTIVITIES 


No. 

Material 

General 

composition 

Commercial 

construction 

64 

Diatomaceous earth and clay 

Calcined; molded and fired 

Brick 

65 

“ “ and cement 

4 vol. earth -f1 cement, 
poured and fired 

** 

66 

Dolomite 



67 

Dry Zero 

Kapok between burlap or 
paper 

Soft, flexible sheets 

68 

Ebonite 

Hard rubber 

Rigid slabs 

69 

Enamel, vitreous 



70 

Eureka 

Corkboard with asphaltic 
binder 

Semi-rigid boards 

71 

Felt, hair 

± to fiber 

Soft, flexible sheets 

72 

“ , wool 


44 44 ft 

73 

Fiber, red 


Semi-flexible sheets 

74 

“ insulating board 


Rigid boards 

75 

Fibergias TW-F, general 
purpose 

Glass wool, lightly lubricated 

Batt, roll, bulk, shredded 

76 

Fibergias, PF-615, general 

Glass wool+thermosetting 

Blocks, semi-rigid to 


purpose 

resin 

rigid sheets 

77 

Fibergias, TW«F (see above) 


Pipe covering blankets 

78 

" , Aerocor PF-315 

Glass wool H-thermosetting 
resin 

Blankets with or without 
foil facing 

79 

“ , AE Board 

Asphalt-enclosed glass wool 

Rigid boards for refrig- 
erators 

80 

** , insulating cement 


Mixed with water and 
troweled 

81 

Fibrofelt or Fiaxiinum 

Flax and rye fiber felt 

Semi-flexible sheets 

82 

Fire-felt sheet 

Long asbestos fiber and 
sodium silicate 


83 

“ “ wool 

Asbestos sheet coated with 
cement 


84 

Q-E Phenolic Resin 

Cellular phenolic resin 

Foamed in place, thermo- 
setting 

85 

It II II 

It 11 II 

Slabs 

86 

Glass 

Borosilicate type 


87 

14 

Soda typo 


88 

14 

Window typo 


89 

14 

Pyrex glass, curled 

Loose filler 

90 

Granite 


Building blocks 

91 

Graphite (100 mesh) 


Filler 

92 

Gypsum 

Molded and dry 


93 

Hairinsut 

75^ hair; 25% jute 

Soft, flexible sheet 

94 

II 

50% hair; 50% jute 

41 44 44 

95 

Infusorial earth 

See diatomaceous earth 


96 

Inso-board 


Stiff, fibrous boards 

97 

Insulex 

Cellular gypsum 
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PROPERTIES OF MATE- 
THERMAL CONDUCTIVITIES 


No. 

Material 

General 

coinixysition 

Commercial 

construction 

98 

Insulating boards 

Pressed wood pulp 

Rigid slabs 

99 

(f <( 

Pressed bagasse fiber 

ti it 

1 100 

4, *4 

Pressed licorice roots 

ti ii 

101 

it «f 

Pressed wheat straw pulp 

it It 

102 

Insulite 

Wood pulp 

Stiff, fibrous boards 

103 

Kapok fiber 

Tightly packed 

Flexible 

104 

Lava 



105 

Leather, sole 



106 

Limestone 


Building blocks 

107 

Linen 



108 

Linofelt 

Flax fibers between paper 

Soft, flexible sheets 

109 

Lith 

Rock wool, flax and straw 
pulp 

Semi-rigid boards 

110 

Maftex 


Stiff, fibrous boards 

111 

Magnesia 

Powdered 

Filler 

112 

“ 

85% MgO, 15% asbestos 

Pipe covering and blocks 

113 

Magnesium carbonate 

Light powder 

Loose filler 

114 

Maizewood 


Stiff, fibrous boards 

115 

Marble 


Building blocks 

116 

Masonite 


Stiff, fibrous boards 

117 

Mica 

± to planes 


118 

Mineral wool 


Loose filling 

119 

ii it 

Felted with metal jacket 

Pipe covering 

120 

it Mi 

Felted 

Blankets 

121 

u it 

Granulated 

Filling 

122 

.. .. 

Molded with clay and 
asbestos 

Sheets 

123 

a u 

Slag wool 

Loose filling 

124 

Paper 



125 

Paraffin wax 



126 

Plaster 


Building material 

127 

Porcelain 



128 

Pumice stone 



129 

Pyrocell 

See Insulex 


130 

Rock cork 

Rock wool and asphalt binder 

Rigid slabs 

131 

Rock wool 

See Mineral wool 


132 

“ “ cement 

Rock wool and clay 

Cement 

133 

Rubatex 

Expanded, synthetic rubber 

Rigid slabs 

134 

Rubber, hard 



135 

“ , para 



136 

» , soft 



137 

** , hard, expanded 

Synthetic, cellular sponge 

Rigid slabs; molded to 
special shapes 

138 

Sand, dry 


Filler 

139 

Sandstone 


Building material 

140 

Santocel (Monsanto) 

Silica aerogel 

Loose filler 

! 141 

Sawdust 

Various woods 

Loose filler 

142 

Sheetrock 

Gypsum and sawdust 

Rigid sheets between 
heavy paper 

143 

Silk 



144 

" , varnished 
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PROPERTIES OF MATE* 
THERMAL CONDUCTIVITIES 


No. 

Material 

General 

composition 

Commercial 

constniction 

145 

Sil-O-Cell 

Powdered diatomaceous 
earth 

Loose filler 

146 

State 



147 

Snow 



148 

Styrofoam (Dow) 

Cellular, expanded poly- 
styrene 

Rigid slabs and pipe 
covering 

149 

Sulfur, rhombic 



150 

“ , monoclinic 



151 

Tar roofinfl 


Building material 

162 

Thermax 

Shredded wool and cement 

Rigid sheets 

153 

Thermofolt 

Jute and asbestos, felted 

Soft, flexible sheets 

164 

i< 

Hair and asbestos, felted 

11 II 11 

155 

Thermofili 

Powdered gypsum 

Loose filler 

156 

Tucork 

See Rock cork 


157 

Wall board 

Insulating type 

Rigid sheets 

158 

it tt 

Stiff paste board 

Semi-rigid sheets 

159 

Wood, balaa 

Across grain 


160 

“ , cypreaa 

11 11 


161 

** , mahogany 

11 11 


162 

** , maple 

11 11 


163 

“ ,oak 

If If 


164 

, white pine 

11 11 


165 

II If 11 

1 

Parallel to grain 


166 

" ,teak 

Across grain 


167 

, white fir 

11 11 


168 

** ahavinga 

Various, from planer 

Loose filler 

169 

Wool, animal 


II II 







RULS OF CONSTRUCTION 
OF HEAT INSULATING MATERIALS 


189 


No. 

Density 

lb8/ft» 


Resistance 

Mr inch 
tnickness 

Mean 
Temp, 
of sample 
®F. 

Temp, 
limit for 
service 
op. 

145 

10.6 

0.273 

3.66 

.... 

.... 

146 

165 

10.3 

0.10 

200 


147 

34.7 

3.24 

0.31 

32 


148 

1,6 

0.23-0.30 

3.8 

40 

175 

149 

122 

1.92 

0.52 

70 


150 

129 

1.08 

0.93 

212 


151 

55 

0.707 

1.41 

«... 


152 

24.2 

0.46 

2.17 

72 

200 

153 

10 

0.325 

3.08 

.... 


154 

7.8 

0.247 

4.05 

8 • . . 


155 

26 

0.459 

2.18 

f • • • 


156 




.... 


157 

14.8 

0.336 

2.98 

70 


158 

43 

0.48 

2.08 

86 


159 

7.3 

0.30 

3.3 

86 


160 

33 

0.59 

1.7 

86 


161 

34 

0.79 

1.3 

86 


162 

31 

0.96 

1.0 

86 


163 

48 

0.90 

1.1 

86 


164 

32 

0.86 

1.2 

86 


165 

32 

2 4 

4.2 

70 


166 

40 

1.2 

0.8 

86 


167 

37 

0.76 

1.3 

86 


168 

8 8 

0.36 

2.8 

86 


169 

6.9 

0.25 

4.0 

86 
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STANDARD CALIBRATION TABLES FOR THERMOCOUPLES 

The following tables represent arbitrary reference curves which show fairly 
well the relation between emf and temperature and consequently should be used 
with an appropriate correction curve which must be determined for any individual 
thermocouple ny means of a calibration at three or more fixed temperature points. 
Such a correction curve is constructed by plotting aE the difference between the 
observed emf at a known temperature and the emf for this same temperature (eis 
read from the table) against the standard emf given in the table. The corrected emf 
for any temperature is then obtained by subtracting algebraically aE as read from 
the correction curve from the observed emf, before converting the latter into a tem- 
perature as read from the table. The tables which follow are for a fixed (or cold) 
junction maintained at 0®C. If this fixed junction is not at 0°G. but at some other 
temperature which is very near to 0°C. a cx>rrection should be applied as follows: 
Eh *** Eo 4" E whereto is the observed emf, E is the emf corresponding to the temper- 
ature of tile fixed junction and Eh is the desired emf corrected for the temperature at 
which the fixed junction is being maintained. In the tables which follow the emf 
values are expressed in absolute millivolts (=0.99967 international millivolts, U. S.) 
and the temperatures in degrees Celsius (centigrade) on the International Temper- 
ature Scale of 1948. References: National Bureau Standards Circular 561 (1955); 
Jour, Res, Natl Bur. Sids„ 50, 229 (1953), 


PLATINUM vs PLATINUM (90%).RHODIUM (10%) 



0 ° 

10 ° 

20 ° 

30 ° 

c 

0 

50 ° 

60 ° 

70 ° 

00 ° 

© 

o 

0 ® 

0.000 

0.056 

0.113 

0.173 

0.235 

0.299 

0.364 

0.431 

0.500 

0.571 

100 ° 

0.643 

0.717 

0.792 

0.869 

0.946 

1.025 

1.106 

1.187 

1.269 

1.352 

200 ° 

1.436 

1.521 

1 .607 

1.693 

1.780 

1.868 

1.956 

2.045 

2.135 

2.225 

300 ° 

2.316 

2.408 

2.499 

2.592 

2.685 

2.778 

2.872 

2.966 

3.061 

3.156 

400 ° 

3.251 

3.347 

3.442 

3.539 

3.635 

3.732 

3.829 

3.926 

4.024 

4,122 

600 ° 

4.221 

4.319 

4.419 

4.518 

4.618 

4.718 

4.818 

4.919 

5.020 

5.122 

600 ° 

5.224 

5.326 

5.429 

5.532 

5.635 

5.738 

5.842 

5.946 

6.050 

6.155 

700 ° 

6.260 

6.365 

6.471 

6.577 

6.683 

6.790 

6.897 

7.005 

7.112 

7.220 

800 ° 

7.329 

7.438 

7.547 

7.656 

7.766 

7.876 

7.987 

8.098 

8.209 

8.320 

900 ° 

8.432 

8.545 

8.657 

8.770 

8.883 

8.997 

9.111 

9.225 

9.340 

9.455 

1000 ° 

9.670 

9.686 

9.802 

9.918 

10.035 

10.152 

10.269 

10.387 

10.505 

10.623 

1100 ° 

10.741 

10.860 

10.979 

11.098 

11.217 

11.336 

11.456 

11.575 

11.695 

11.815 

1200 ° 

11.935 

12.055 

12.175 

12.296 

12.416 

12.536 

12.657 

12.777 

12.897 

13.018 

1300 ° 

13.138 

13.258 

13.378 

13.498 

13.618 

13.738 

13.858 

13.978 

14.098 

14.217 

1400 ° 

14.337 

14.457 

14.676 

14 696 

14 815 

14.935 

15.054 

15.173 

15.292 

15.411 

1500 ° 

15.530 

15.649 

15.768 

15.887 

16,006 

16.124 

16.243 

16.361 

16.479 

16.597 

1600 ° 

16.716 

16.834 

16.952 

17.069 

17.187 

17.305 

17.422 

17.539 

17.657 

17.774 

1700 ° 

17.891 

18.008 

18.124 

18.241 

18.358 

18.474 

18.590 





PLATINUM vs PLATINUM (87%)-RHODIUM (13%) 


°C 

0 ° 

10 ° 

20 ° 

30 ° 

40 ° 

. 50 ° 

60 ° 

70 ° 

80 ° 

90 ° 

0 ° 

0.000 

0.055 

0.112 

0.172 

0.234 

0.298 

0.363 

0.431 

0.500 

0.572 

100 “ 

0.645 

0,721 

0.798 

0.877 

0.957 

1.039 

1.121 

1.205 

1.290 

1.377 

200 ° 

1.465 

1,553 

1.643 

1.734 

1.826 

1.918 

2.012 

2.107 

2.202 

2.298 

300 ° 

2.395 

2.493 

2.591 

2.690 

2.790 

2.890 

2.991 

3,092 

3.194 

3.296 

400 ° 

3.399 

3.502 

3.607 

3.712 

3.817 

3.923 

4.029 

4.134 

4.241 

4.348 

500 ° 

4.455 

4.563 

4.672 

4.782 

4.893 

5.004 

6.115 

6.226 

5.338 

5.450 

600 ° 

5.563 

5.677 

5.792 

5.907 

6.022 

6.137 

6.252 

6.368 

6.485 

6.602 

700 ° 

6.720 

6.838 

6.957 

7.076 

7.195 

7.316 

7.436 

7.557 

7.679 

7.801 

800 ° 

7.924 

8.047 

8.170 

8.294 

8.419 

8.544 

8.669 

8.795 

8.921 

9.047 

900 ° 

9.175 

9.303 

9.431 

9.559 

9.687 

9.816 

9.946 

10.077 

10.208 

10.339 

1000 ® 

10.471 

10.603 

10.736 

10.869 

11.003 

11.138 

11.273 

11.408 

11.644 

11.681 
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PLATINUM vs PLATINUM (87%)-RHODIUM (13%) (Cont.) 



0 ® 

10 ® 

20 ® 

30 ® 

40 ® 

50 ® 

60 ® 

o 

O 

80 ® 

90 ® 

1100 ® 

11.817 

11.954 

12.090 

12.227 

12.365 

12.503 

12.641 

12.779 

12.917 

13.055 

1200 ” 

13.193 

13.332 

13.471 

13.610 

13.749 

13.888 

14.027 

14.165 

14.304 

14.443 

1300 ” 

14.582 

14.721 

14.860 

14.999 

15.138 

15.276 

15.415 

15.553 

15.692 

15.831 

1400 ” 

15.969 

16.108 

16.247 

16.386 

16.524 

16.663 

16.802 

16.940 

17.079 

17.217 

1500 ” 

17.355 

17.493 

17.631 

17.768 

17.906 

18.043 

18.179 

18.316 

18.453 

18.590 

1600 ” 

18.727 

18.864 

19.001 

19.137 

19.273 

19.409 

19.545 

19.682 

19.818 

19.954 


CHROMEL-ALUMEL 


®C 

0 ® 

10 ® 

20 ” 

30 ® 

40 ” 

50 ® 

60 ” 

70 ® 

80 ” 

90 ® 

1 1 


- 5.43 

- 2.87 

- 5.24 

- 2.54 

- 5.03 

- 2.20 

- 4.81 

- 1.86 

- 4.58 

- 1.50 


0 ® 

0.00 

0.40 

0.80 

1.20 

1.61 

2.02 

2.43 

2.85 

3.26 

3.68 

100 ” 

4.10 

4.51 

4.92 

5.33 

5.73 

6.13 

6.53 

6.93 

7.33 

7.73 

200 ® 

8.13 

8.54 

8.94 

9.34 

9 75 

10.16 

10.57 

10.98 

11 39 

11.80 

300 ® 

12.21 

12.63 

13.04 

13.46 

13.88 

14.29 

14.71 

15.13 

15.55 

15.98 

400 ® 

16.40 

16.82 

17,24 

17.67 

18.09 

18.51 

18.94 

19.36 

19 79 

20.22 

500 ” 

20.65 

21.07 

21.50 

21.92 

22.35 

22.78 

23.20 

23.63 

24.06 

24.49 

600 ” 

24 91 

25.34 

25.76 

26.19 

26.61 

27.03 

27 45 

27.87 

28.29 

28.72 

700 ® 

29.14 

29.56 

29.97 

30.39 

30.81 

31.23 

31.65 

32.06 

32.48 

32.89 

800 ” 

33.30 

33.71 

34.12 

34.53 

34.93 

35.34 

35.75 

36.15 

36.55 

36.96 

900 ® 

37.36 

37.76 

38.16 

38.56 

38 95 

39.35 

39.75 

40.14 

40.53 

40.92 

1000 ® 

41.31 

41.70 

42.09 

42.48 

42.87 

43.25 

43.63 

44.02 

44.40 

44.78 

1100 ® 

45.16 

45.54 

45 92 

46.29 

46 67 

47.04 

47.41 

47.78 

48.15 

48.52 

’ 1200 ® 

48.89 

49.25 

49.62 

49.98 

50.34 

50.69 

51.05 

51.41 

51.76 

52.11 

1300 ® 

52.46 

52.81 

53.16 

53 51 

53 85 

54.20 

54.54 

54.88 




CHROMEL-CONSTANTAN 


”C 

0 ® 

10 ® 

20 ® 

30 ® 

40 ” 

50 ® 

60 ® 

70 ” 

80 ® 

90 ® 

- 200 ” 

- 8.71 

- 8.45 

- 8.17 

- 7.87 

- 7.55 

- 7.20 

- 6.83 

- 6.44 

- 6.04 

- 5.62 

- 100 ” 

- 5.18 

- 4.73 

- 4.26 

- 3.78 

- 3.28 

- 2.77 

- 2.24 

- 1.70 

- 1.14 

- 0.58 

0 ” 

0.00 

0.59 

1.19 

1.80 

2.41 

3.04 

3.68 

4.33 

4.99 

5.65 

100 ” 

6.32 

7.00 

7.69 

8.38 

9.08 

9.79 

10.51 

11.23 

11.95 

12.68 

200 ” 

13.42 

14.17 

14.92 

15.67 

16.42 

17.18 

17.95 

18.72 

19.49 

20.26 

300 ” 

21.04 

21.82 

22.60 

22.39 

24.18 

24.97 

25.76 

26.56 

27.35 

28.15 

400 ” 

28.95 

29.75 

30.55 

31.36 

32.16 

32.96 

33.77 

34.58 

35.39 

36.20 

600 ” 

37.01 

37.82 

38.62 

39.43 

40.24 

41.05 

41.86 

42.67 

43.48 

44.29 

600 ” 

45.10 

45.91 

46.72 

47.53 

48.33 

49.13 

49.93 

50.73 

51.54 

52.34 

700 ” 

53.14 

53.94 

54.74 

55.53 

56.33 

57.12 

57.92 

58.71 

59.50 

60.29 

800 ” 

61.08 

61.86 

62.65 

63.43 

64.21 

64.99 

65.77 

66.54 

67.31 

68.08 

900 ” 

68.85 

69.62 

70.39 

71.15 

71.92 

72.68 

73.44 

74.20 

74.95 

75.70 
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STANDARD CALIBRATION TABLES FOR THERMOCOUPLES 
IRON-CONSTANTAN 



0 ° 

10 ® 

20 ° 

30 ® 

40 ® 

50 ° 

60 ° 

70 ° 

80 ® 

90 ° 

- 190 “ 

- 7.66 

- 7.40 

- 7.12 

- 6.82 

- 6.50 

- 6.16 

1 

C7I 

bo 

o 

- 5.42 

- 5.03 

- 4.63 

- 90 “ 

- 4.21 

- 3.78 

- 3.34 

- 2.89 

- 2.43 

- 1.96 

- 1.48 

- 1.00 

- 0.50 

0.00 

0 ® 

0.00 

0.50 

1.02 

1.54 

2.06 

2.58 

3.11 

3.65 

4.19 

4.73 

100 ° 

5.27 

5.81 

6.36 

6.90 

7.45 

8.00 

8.56 

9.11 

9.67 

10.22 

200 “ 

10.78 

11.34 

11.89 

12.45 

13.01 

13.56 

14.12 

14.67 

15.22 

15.77 

300 “ 

16.33 

16.88 

17.43 

17.98 

18.54 

19.09 

19.64 

20.20 

20.75 

21.30 

400 “ 

21.85 

22.40 

22.95 

23.50 

24.06 

24.61 

25.16 

25.72 

26.27 

26.83 

600 “ 

27.39 

27.95 

28.52 

29.08 

29.65 

30.22 

30.80 

31.37 

31.95 

32.53 

600 “ 

33.11 

33.70 

34.29 

34.88 

35.48 

36.08 

36 69 

37.30 

37.91 

38.53 

700 “ 

39.15 

39.78 

40.41 

41.05 

41.68 

42.32 

42.96 

43.60 

44.25 

44.89 

800 “ 

45.53 

46.18 

46.82 

47.46 

48.09 

48.73 

49.36 

49.98 




COPPER-CONSTANTAN 


®C 

0 ® 

10 ® 

o 

O 

30 ® 

40 ® 

50 “ 

60 ® 

70 “ 

80 “ 

90 ® 

- 190 “ 

- 5.379 

- 5.205 

- 5.018 

- 4.817 

- 4.603 

- 4.377 

- 4.138 

- 3.887 

- 3.624 

- 3.349 

- 90 “ 

- 3.062 

- 2.764 

- 2.455 

- 2.135 

- 1.804 

- 1.463 

- 1.112 

- 0.751 

- 0.380 

0.000 

0 “ 

0.000 

0.389 

0.787 

1.194 

1.610 

2.035 

2.467 

2.908 

3.357 

3.813 

100 “ 

4.277 

4.749 

5.227 

5.712 

6.204 

6.703 

7.208 

7.719 

8.236 

8.769 

200 “ 

9.288 

9.823 

10.363 

10.909 

11.459 

12.015 

12.575 

13.140 

13.710 

14.285 

300 * 

14.864 

15.447 

16.035 

16.626 

17.222 

17.821 

18.425 

19.032 

19.642 

20.257 


FIXED POINTS FOR THERMOMETER CALIBRATION 

INTERNATIONAL TEMPERATURE SCALE OF 1948 

This temperature scale is the revision of the International Temperature Scale first 
adopted in 1927. It is designed to (*onform as nearly os practicai)lc to the thermody- 
namic temperature scale as now known. It is based upon six fixed and reproducible 
equilibrium temperatures to which numerical values have been assigned and upon 
specified interpolation formulas relating temperature to the indications of specified 
measuring instruments. The specified measuring instruments are the standard 
platinum resistance thermometer, the standard platinum platinum-rhodium thermo- 
couple and the optical pyrometer. For further definitions and recommendations as to 
^paratus and procedures the reader should consult the text of the International 
Temperature Scale, Jour. Hes. Nall. Bur. Slds.y 42, 209 (1949). 

In addition to the six fundamental and primary fixed points, certain other (sec- 
ondary) fixed points are available and may be used for various purposes. The values 
of these secondary, fixed-point temperatures are not defined but have been derived 
from temperature determinations with standard instruments. The temperatures as- 
signed to the six primary fixed-points and some of the secondary fixed-points are 
listed in the following table. 
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FIXED POINTS FOR THERMOMETER CALIBRATION 
PRIMARY AND SECONDARY FIXED POINTS 


Under the pressure of 1 standard atmosphere (except for the triple points). 



In °C 

Pressure corrections 

Temperature of 

(Int. 1948) 

and conditions 


Equilibrium between liquid oxy- 



gen and its vapor. Oxygen 


Primary fixed point. 

point. 

-182.970 

+0 . 01 254 (Pmm -760) -0 .000006(Pmm -760)* 

Equilibrium between solid car- 



bon dioxide and its vapor. 

-78.5 

+0.01 595( Pmm - 760) -0 . 00001 1 (Rnm - 760)* 

Freezing mercury 

-38 87 


Equilibrium between ice and air- 



saturated vapor. Ice point. 

0 

Fundamental fixed point. 

Equilibrium between ice, water 


Recommended for measurements of the 

and its vapor. Triple point. 

+0.0100 

highest precision. 

Equilibrium between liquid 


Fundamental fixed point. 

water and its vapor. 

100 

+0 . 03686(Pmm -760) *0 . 000020(Pnu» -760)* 

Equilibrium between solid ben- 



zoic acid, its liquid and vapor. 



Triple point. 

122 36 


Freezing tin. 

231.9 


Freezing cadmium. 

320 9 


Freezing lead. 

327.3 


Equilibrium between liquid mer- 



cury and its vapor. 

356 58 

+0 07309(Pmm-760) -0.000040(Pmm -760)* 

Freezing zinc. 

419 5 


Equilibrium between liquid 



sulfur and its vapor. 


Primary fixed point. 

Sulfur point. 

444 600 

+0.09080(Pmm -760) -0.000048(Pmm -760)* 

Freezing antimony. 

630 5 


Freezing aluminum. 

660.1 


Equiibrium between solid silver 



and Its liquid. Silver point. 

960.8 

Primary fixed point. 

Equilibrium between solid gold 



and its liquid. Gold point. 

1063.0 

Primary fixed point. 

Freezing copper. 

1083 

In a reducing atmosphere. 

Freezing nickel. 

1453 


Freezing cobalt. 

1492 



Freezing palladium. 

1552 


Freezing platinum. 

1769 


Freezing rhodium 

1960 


Freezing iridium. 

2443 


Melting tungsten. 

3380 



TEMPERATURE REFERENCE POINTS FOR CALIBRATION OF 
LABORATORY INSTRUMENTS 

The following compilation of fixed temperature points is based upon constants of 
certain organic compounds which have been measured with sufficient care to warrant 
their acceptance for fairly close approximations of temperature readings. The values 
are for carefully purified compounds and should not be applied except to material 
which has been carefully prepared and purified, to a constant set of physical proper- 
ties, by repeated fractional mstillations and/or freezings. The list was compiled by 
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FIXED POINTS FOR THERMOMETER CALIBRATION 

making a selection from the compounds listed in Timmermans* PHYSICO-CHEMI^ 
CALCONSTANTS OF PURE ORGANIC COMPOUNDS, Elsevier Publishing Co., 
Inc., New York (1950). 

Abbreviations: B, boiling point at 760 mm of mercury pressure; F, freezing point; 
M, melting point. 


Substance 

Point 


Pressure correc^tions 

tso-Pentane 

F 

“159.9 


Methylcyclohexane 

F 

-126.6 


Diethyl ether 

M* 

-116.3 


««o-Propyl benzene (Cumene) 

F 

-96.0 


Toluene 

F 

-96.0 


n-Octane 

F 

-56.8 


m- Xylene 

F 

-47.9 


Chlorobenzene 

F 

-46.2 


Bromobenzene 

F 

-30.6 


Carbon tetrachloride 

F 

-22.9 


Benzene 

F 

5.5 


Ethylene dibromide, (CH 2 Br )2 

F 

9.9 


Acetophenone 

M 

19.6 


Diphenyl ether 

M 

26.9 


»»o- Pentane 

B 

27.9 

4-0.038(P,nm-760) 

Diethyl ether 

B 

34.6 

-f0.036(Pnun-760) 

p-ToluidIne 

F 

43.7 


Carbon disulfide 

B 

46.2 

+0.042(P„a»-760) 

Benzophenone 

M 

48 1 


Acetone 

B 

56.2 

+0.040(Pmin-760) 

Carbon tetrachloride 

B 

76.7 

-F0.044(P,nin-760) 

Benzene 

B 

80.1 

4'0.043(Pmin-760) 

Naphthalene 

M 

80.3 


Toluene 

B 

110,6 

4'0.046(Pn.m-760) 

Benzoic acid 

M 

122.4 


w-Octano 

B 

125.6 

+0.047(Pn.m-760) 

Ethylene dibromide, (CH 2 Br )2 

B 

131.7 

-f0.048(Pinin~760) 

m-Xylene 

B 

139 1 

4-0.049(Pmm-760) 

iao-Propyl benzene (Cumene) 

B 

152 4 

+0.05UPm,„-760) 

Bromobenzene 

B 

156.2 

+0.053(Rnn.-760) 

p-Toluidine 

B 

200.6 

+0.054(Pmiii-760) 

Acetophenone 

B 

202.0 

+0.055(P,mn-760) 

Naphthalene 

B 

218.0 

-|-0.055(Pn.in-760) 

Quinoline 

B 

237.2 

+0.057(Pmm-760) 

Diphenyl ether 

B 

258.3 


Benzophenone 

B 

306.0 

+0.064(Pmm-760) 


CHANGES IN CALIBRATION 

Tests of a liquid-in-glass thermometer consist of comparisons of readings at an 
adequate number of points on its scale, usually at intervals from 40 to 100 divisions, 
with those on a standard instrument. Such a standard instrument may be either a 
standard platinum resistance thermometer or a suitable mercury-in-glass ther- 
mometer which has been standardized on the International Temperature Scale. 

* Slow melting to allow for crystalline transition from a metastable crystalline form which melts at 
-123.4®C. 
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CORRECTION FACTORS FOR MERCURY-IN-GLASS THERMOMETERS 

Tests may also 1^ made at the ice and steam points and a number of secondary fixed 
points if the equipment for attaining the temperatures of the fixed points is available. 

Thermometers are subject to changes with time and use primarily as a result of 
changes in the volume of the bulb. For well-annealed thermometers, not subject to 
excessively high temperatures, bulb changes are small. After a thermometer has been 
heated, the bulb does not at once return to its original volume but remains somewhat 
larger thus temporarily lowering the readings; and if a thermometer is kept at a high 
temperature for long periods the ice point and the boiling point may be permanently 
lowered. All such changes may be determined by making a test at some reference 
point and changing all readings by the amount of the observed change. 

Use of a thermometer at pressures differing appreciably from those prevailing dur- 
ing test will yield different readings. A greater pressure on the bulb will result in 
higher readings and a lesser pressure in lower readings. Such dianges for cylindrical 
bulbs having a diameter of from 5 to 7 mm are of the order of 0.1°C (0,2°F ) per at- 
mosphere of pressure. 

See also section on Correction for Emergent Stem, 

CORRECTION FOR EMERGENT STEM OF LIQUID-IN-GLASS 

THERMOMETERS 

When a thermometer which has been standardized for total immersion is used with 
a part of the liquid column at a temperature below that of the bulb, the reading is 
low and a <!Orrection must be applied. ¥or this corniction the following formula is 
employed: 

T. - To + f X 1 X (To - T,o) 
where To = corrected temperature 
To — observed temf)erature 

1 = length of column in degrees above the surface of the liquid the temper- 
ature of which is b(;ing taken 

Tm = mean temperature of mercury (or other thermometer liquid) column; 
i. e., the temperatun* of the middle point of the mercury (or other 
liquid) column as read from another thermometer 
f = correction factor as givcui in the table below. In calculating the emergent 
stem correction for thermometers containing organic liquids (alcohol, 
pentane, toluene) it is sullicicnt to use the approximate value, f =» 
0.001. In such thermometers the value of f is practically independent 
of the kind of glass. 


Tm 

°C. 


Values of f for various glasses 


Corning 

Corning 

Corning 

Jena 

Jena 


0041 

8800 

8810 

16 111 

59 III 

50 

0.000157 

0.000166 

0 000156 

0.000158 

0.000164 

150 

0.000159 

0.000167 

0.000157 

0.000158 

0.000165 

250 

0.000163 

0.000168 

0.000161 

0.000161 

0.000170 

350 

0.000168 

0.000173 

0.000166 


0.000177 

450 


0.000180 

0.000174 


0.000187 

500 





0.000195 
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FUSING POINTS AND COMPO- 

Information furnished by The Standard Pyrometric Cone Co. 9 Columbus, O. 

The fusing point values given in the table below have only a relative or theoretical 
value, beinff a summarized outline of determinations made by the U. S. Bu. of 
Standards {Jour. Am. Ceramic iSoc. 9, 70 (1926) and are approximate values given 
to the nearest 5°C from the average of many determinations; therefore, between 
any two cones there may be an error of ±5^0. The values apply only when the cones 
are heated in kilns where the gases are normcdly oxidizing and free from oxides of 
sulfur. If the cones show a hardening of the surface (“skin effect” ) because of expos- 
ure to kiln gases with lack of oxygen, small corrections must be made. Kilns rich in 
sulfur oxides because of the fuel employed or wares which give oft‘ sulfm* dioxide may 
cause appreciable variation in fusing points. Fusion of a cone is said to have been 
attained when the tip touches the base upon which the cone has been set. 

From what has been stated above it is evident that pyrometric cones are not in- 
tended as a means of measuring temperature. Their sole purpose is to serve as 
a guide in the firing of ceramic wares. Since both the cones and the wares are 
composed of ceramic materials they are similarly affected by variable conditions 
]9nthin the kiln, and are thus a more reliable guide for firing than any device which 
indicates only one of these variables, namely the temperature. When cones behave 
erratically, they indicate abnormal kiln conditions which in many instances affect the 


Cone 

Number 

Fusion Temperature When Heated 
Slowly Hapidiy 

20°C. per hr. 150°C. per hr. 

sjr 8^: 5F7 

Color 

Scale 

Heat Treatment 
Uango 

022 

585 

1085 

605 

1121 

Dull red 

Jewelers' 

021 

595 

1103 

615 

1139 

Dull red 

enamels 

020 

625 

1157 

650 

1202 

Dull red 

Aluminum melts 
658®C. 

019 

630 

1166 

660 

1220 

Dull red 

Potters' 

018 

670 

1238 

720 

1328 

Dull red 

decorating kilns; 

017 

720 

1328 

770 

1418 

Dull red 

' bright gold fire 

016 

735 

1355 

795 

1463 

Dull red 


015 

770 

1418 

805 

1481 

Dull red ^ 


014 

795 

1463 

830 

1526 

Dull red 


013 

825 

1517 

860 

1580 

Dull red 


012 

840 

1544 

875 

1607 

Dull rod 


oil 

875 

1607 

905 

1661 

Cherry red 


010 

890 

1634 

895 

1643 

Cherry red» 

Silver melts 961 ®C. 
Gold melts 1063°C. 

09 

930 

1706 

930 

1706 

Cherry red 

Common red clay 

08 

945 

1733 

950 

1742 

Cherry red 

products: — 

' bricks, drain tiles. 

07 

975 

1787 

990 

1814 

Cherry red 

flower pots, soft 
roofing tiles, fire 

06 

1005 

1841 

1015 

1859 

Orange 

proofing 

05 

1030 

1886 

1040 

1904 

Orange 


04 

1050 

1922 

1060 

1940 

Orange 


03 

1080 

1976 

1115 

2039 

Orange ^ 


02 

1095 

2003 

1125 

2057 

Yellow 

Shale and No. 2 
fire clay products: — 

m 

1110 

2030 

1145 

2093 

Yellow 

bricks, sewer pipe. 

1 

1125 

2057 

1160 

2120 

Yellow 

terra cotta, hard 
tiles for roofing 

2 

1135 

2075 

1165 

2129 

Yellow 

and flooring, stone- 
3 ware pottery and 

3 

1145 

2093 

1170 

2138 

Yellow ' 

r soft porcelain 
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SITION OF PYROMETRIC CONES 

ware unfavorably. Cones in series should go over seriatim otherwise something is 
wrong with the firing conditions. Although fusion temperatures of cones are alTected 
by simur oxides and since the majority of ceramic wares are fired with sulfurous fuel 
(or the ware itself contains sulfides or sulfates), nevertheless it does not follow that 
cones are not satisfactory under these conditions. A factory selects by trial a cone 
which has a satisfactory end point for its ware and since all the cones used by it go 
through this sulfur treatment, so far as that factory is concerned all have practicall>' 
the same relative end points. 

Series Classification — ^The Soft or Decorating series begins with No. 022, soften- 
ing at dull red heat and runs through to No. Oil, the temperature range between 
numbers being approximately 30°G or 54°F. Of these, No. 017 represents the temper- 
ature usuedly employed for liquid bright gold, and most ovcrglaze colors for pottery 
and glass are made to work best at this heat. These cones contain lead and are quite 
sensitive to reducing gases; they should be used only in mullle kilns or where they 
cannot come in contact with flames. The Low temperature series includes Nos. 010 
to 01 and is used chiefly for firing red burning clay products and soft glazes. The 
Intermediate temperature series includes Nos. 1 to 20 and is used chiefly for firing 
buff and white clay products and hard glazes. The High temperature series includes 
Nos. 23 to 42 and is used chiefly for firing and testing refractory materials. 





Composition 

in Parts by Weight 




NazO 

KzO 

CuO 

FezOa 

PbO 

AizOs 

SiQz 

IhOi 


0.5 




0.5 

.... 

2.00 

1.0 

022 

0.5 




0.5 

0.1 

2.20 

1.0 

021 

0.5 




0.5 

0.2 

2.40 

1.0 

020 

0.5 




0.5 

0.3 

2.60 

1 .0 

019 

0.5 

.... 

.... 


0.5 

0.4 

2.80 

1.0 

018 

0.5 

.... 

.... 


0.5 

0.5 

3.00 

1.0 

017 

0.5 

.... 

.... 

.... 

0.5 

0.55 

3.10 

1 .0 

016 

0.5 

.... 

.... 


0.5 

0.6 

3 20 

1 .0 

015 

0.5 

.... 

.... 

.... 

0.5 

0.65 

3.30 

1 .0 

014 

0.5 




0.5 

0.7 

3.40 

1 .0 

013 

0.5 




0.5 

0.75 

3.50 

1 .0 

012 

0.5 




0.5 

0.8 

3.60 

1.0 

on 


0.3 

0.7 

0.2 


0.3 

3.50 

0.50 

010 


0.3 

0.7 

0.2 

— 

0.3 

3.55 

0.45 

09 

— 

0.3 

0.7 

0.2 

.... 

0.3 

3.60 

0.40 

08 


0.3 

0.7 

0.2 

.... 

0.3 

3.65 

0.35 

07 


0.3 

0.7 

0.2 


0.3 

3.70 

0 30 

06 

.... 

0.3 

0.7 

0.2 


0.3 

3.75 

0.25 

05 

.... 

0.3 

0.7 

0.2 


0.3 

3.80 

0.20 

04 

.... 

0.3 

0.7 

0.2 


0.3 

3.85 

0.15 

03 

.... 

0.3 

0.7 

0.2 

.... 

0.3 

3.90 

0.10 

02 


0.3 

0.7 

0.2 


0.3 

3.95 

0.05 

01 

.... 

0.3 

0.7 

0.2 

.... 

0.3 

4 


1 

— 

0.3 

0.7 

0.1 

.... 

0.4 

4 


2 


0.3 

0.7 

0.05 


0.45 

4 


3 
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FUSING POINTS AND COMPO- 



Fusion Temperature When Heated 





Slowly 

■■■■ tTTfUirSMfl 



Gone 

20°C. per hr. 

150®C. per hr. 

Color 

Heat Treatment 

Number 

®C. 

®F. 

®C. 

®F. 

Scale , 

Ranjse 

4 

1165 

2129 

1190 

2174 

Yellow 








Albany slip melts 

5 

1180 

2156 

1205 

2201 

Yellow 


6 

1190 

2174 

1230 

2246 

Yellow 


7 

1210 

2210 

1250 

2282 

Yellow 

Commercial white 







feldspar melts 

8 

1225 

2237 

1260 

2300 

White 


9 

1250 

2282 

1285 

2345 

White 

China, porcelain, 







abrasive wheels. 

10 

1260 

2300 

1305 

2381 

White 

electrical por- 







’ celain, fire bricks 

11 

1285 

2345 

1325 

2417 

Brint. white 


12 

1310 

2390 

1335 

2435 

Brint. white 


13 

1350 

2462 

1350 

2462 

Brint. white 


14 

1390 

2534 

1400 

2552 

Brint. white 








Spark plugs, 

15 

1410 

2570 

1435 

2615 

Brilliant 

high tension electrical 






white 

porcelain 

16 

1450 

2642 

1465 

2669 

Brint. white 


17 

1465 

2669 

1475 

2687 

Brint. white 


18 

1485 

2705 

1490 

2714 

Brint. white 


19 

1515 

2759 

1520 

2768 

Brint. white , 


20 

1520 

2768 

1530 

2786 

Dazzling 



'zzzz: 




white 

Chrome and 



When heated at lOO'^u. per hr. 


silica bricks; 



Deg. C. 


Dog. F. 


fusion tests of 

23 


1580 


2876 

Dzing. white 

No. 2 fire brick. 

26 


1595 


2903 

Dzing. white 

^ No. 2 fire brick melts 

27 


1605 


2921 

Dzing. white 


28 


1615 


2939 

Dzing. white 


29 


1640 


2984 

Dzing. white ^ 


30 


1650 


3002 

Dzing. white ' 


31 


1680 


3056 

Dzing. white 


32 


1700 


3092 

Dzing. white 

No. 1 fire brick 







melts 

33 


1745 


3173 

Dzing. white 








Fusion tests of 

34 


1760 


3200 

Dzing. white 

No. 1 fire brisk 

35 


1785 


3245 

Dzing. white ‘ 

1 

36 


1810 


3290 

Dzing. white 

1 

37 


1820 


3308 

Dzing. white 


38 


183S 


3335 

Dzing. white 

Fusion tests of 







' bauxite, alumina and 

39* 


1865 


3389 

Dzing. white 

synthetic refractories 

40* 


1885 


3425 

Dzing. white 


41* 


1970 


3578 

Dzing. white 


42* 

i- 


2015 


3659 

Dzing. white 

Alumina melts 


* Hatted at 600^C. per hr. 
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SmON OF PYROMETRIC CONES 



Composition in 

Parts by Weight 




NazO EzO 

CaO 

FeaOa 

PbO 

AIzOj 

SiOt 

B 2 O 1 

No".'' 

0.3 

0.7 

.... 

.... 

0.5 

4 


4 

0.3 

0.7 

.... 

.... 

0.5 

5 


5 

0.3 

0.7 


.... 

0.6 

6 


6 

0.3 

0.7 


.... 

0.7 

7 

.... 

7 

0.3 

0.7 

.... 

.... 

0.8 

a 

.... 

8 

0.3 

0.7 

.... 

— 

0.9 

a 

.... 

9 

0.3 

0.7 

.... 

.... 

1.0 

10 

.... 

10 

0.3 

0.7 

.... 

.... 

1.2 

10 


11 

0.3 

0.7 

.... 


1.4 

14 


12 

0.3 

0.7 

.... 

.... 

1.6 

10 

.... 

13 

0.3 

0.7 

.... 

.... 

1.8 

10 

.... 

14 

0.3 

0.7 

.... 

.... 

2.1 

21 

.... 

15 

0.3 

0.7 

.... 

.... 

2.4 

24 


16 

0.3 

0.7 

.... 

.... 

2.7 

27 

.... 

17 

0.3 

0.7 

.... 

.... 

3.1 

31 

.... 

18 

0.3 

0.7 



3.5 

35 


19 

0.3 

0.7 



3.9 

39 

.... 

20 

0.3 

0.7 



5.4 

54 


23 

.... 0.3 

0.7 

.... 

.... 

7.2 

72 


26 

0.3 

0.7 



20.0 

200 


27 

.... .... 


.... 

.... 

1.0 

10 


28 

.... .... 

. . . . 

.... 


1.0 

8 


29 

.... .... 

. . . . 

.... 

.... 

1.0 

6 


30 

.... .... 


.... 

.... 

1.0 

5 


31 

.... 

.... 

.... 

.... 

1.0 

4 


32 

.... 

.... 

.... 

— 

1.0 

3 


33 

.... 

.... 

.... 

— 

1.0 

2.5 


34 

.... .... 

.... 

.... 

.... 

1.0 

2 


35 



.... 

.... 


1.0 

1.5 


36 

.... .... 

. . . . 

.... 

.... 

1.0 

1.25 


37 

.... 

.... 

.... 

.... 

1.0 

1.00 


38 

Cones Nos. 39, 40, 41 




1.0 

0.75 


39 

and 42 were heated 




1.0 

0.50 


40 

at 600° C. per hour. 




1.0 

0.05 


41 





1.0 

0.00 


42 
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A SHORT GLOSSARY OF CERAMIC TERMS 

Compiled by F. C. SMITH, B. S. (Chem. Eng.) and R. O. HUMMEL 
of The Harshaw Chemical Co., Cleveland, Ohio. 


Albany slip, a natural glaze burning 
brown to black. 

Anneal, to relieve strains by heat. 

Bait, a device for grabbing glass prior 
to drawing. 

Belleek, a soft translucent ivory porce- 
lain, usually very thin. 

Bisque (body), unglazed, fired clay- 
ware. 

Blunging, a mechanical mixing of clay 
or slip with water, and separating 
from sand and pebbles; washing. 

Body stain, cf. ceramic colors. 

Bone china, a china made with a body 
containing bone ash. 

Casing, coating one piece of glass with 
ano&er while hot. 

Casting (pottery), forming pottery by 
pouring slip into a porous mold; e. g. 
m plaster of Paris. 

Casting (glass), pouring glass from a 
crucible to a plate; fiat glass. 

Ceramic, clay or siliceous products 
hardened by the action of heat. 

Ceramic colors — 

Body stains, colors used in the body. 
Engobe, colors used in a slip over a 
body or between the body and the 
glaze. 

Glass colors, fusible colors fired over 
glassware. 

Glaze stains, colors used in the glaze. 
Lustres, organic solutions of metals 
which when applied to pottery and 
fired give iridescent metallic films. 
Overglaze, fusible colors fired over 
glazed ware. 

Underglaze, color applied over the 
body before glazing. 

China, translucent vitrified glazed 
opaque ware, body usually vitrified 
before glazing. 

Cloisonne (enamel), colored vitrified 
enamel on a metal base in which the 
different colors are separated by metal 
strips. 

Cloisonne ware, colored pottery in 
which the different colored glazes are 
separated by a narrow line of hard 
black glaze. 

Colors, cf. ceramic colors. 

Cones, pyramid shaped fusible bodies 
of progressive softening order, em- 
ployed as a guide in determining the 
finishing point of the ceramic kiln. 

Continuous furnac^e or lehr, a fur- 


nace or lehr in which the firing teikes 
place in a continuous operation. 

Copper heads, copper colored spots in 
ground coat enamel. 

Cords, variations in the density of glass. 

Crackle (Craquelle), cracks in glaze due 
to crazing and which are sometimes 
produced intentionally. 

Cranny, the sharp edge of a marver. 

Crawl, a grouping of glaze, slip, or 
enamel during drying or firing, gen- 
erally due to fineness of particles. 

Crazing, the development of fine cracks 
caused by excessive contraction of a 
glaze or enamel. 

Decmlcomania, designs produced on 
enamels, pottery, or glass by trans- 
ferring to them vitreous colors on 
paper and then firing. 

Hcflocculation , a dispersion of par*> 
tides and agglomerates resulting in 
thinning the suspension; an excess of 
electrol^es; long; sol. 

Devitrification, the crystallization of a 
vitreous material. 

Dipping, an application of glaze or 
enamel by immersion and allowing the 
excess to drain off. 

Draw, absorption of glaze by an un- 
glazed surface nearl)y during firing. 

Dunting, splitting of claywares due to 
silica inversion. 

Egg shell, incomplete vitrification; cf, 
devilrification. 

Enamel, a fusible vitreous coating for 
metals or claywares at low tempera- 
tures; an opaque coating. 

Enamel frit, cf. frit. 

Encaustic tile, a variety of tile having 
an inlaid design of a different color 
from that of the body of the tile; the 
term is now sometimes used to desig- 
nate any dry pressed tile with a col- 
ored slip. 

Engobe, cf. ceramic colors. 

Faience, a general term covering “col- 
ored clay bodies glazed”; named after 
the town of Faenza, Italy. 

Fining, removing small gas bubbles 
from molten glass; planing. 

Firing racks, refractory racks or boxes 
for holding ware while firing. 

Fishscaling, small fish-scale shaped 
chips jumping or chipping from 
enamel. 

Flashing, coating a piece of glass with 
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a thin layer of colored glass while hot. 

Flocculation, the agglomeration of 
particles by the addition of electrolytes 
to give a proper consistency for dip- 
ping, casting, or spraying, setting-up; 
short; thickening. 

Flux, a material or mixture having a 
low melting point; the first to fuse at 
a definite temperature. 

Frit, any fused substance or mixture 
quenched; enamel frit; glaze frit. 

Gathering, the collecting of glass on a 
blow-pipe. 

Glaas colors, cf. ceramic colors. 

Glaze, vitrifiablc coating for brick, 
bisque, porcelain, or pottery, or stone- 
ware body. 

Glaze frit, ci.frit. 

Glaze stain, cf. ceramic colors. 

Glory hole, a furnace for reheating 

Giost, a term applied to glazed ware. 

dost kiln, a kiln for firing glaze. 

Graining, the application and firing of 
a net work of one colored enamel or 
glaze over another colored enamel or 
glaze to imitate a natural wood or 
marble finish. 

Green ware, formed but unfired pot- 
tery. 

Grog, crushed bisque fire-brick, saggers, 
crucibles, or calcined clay. 

Hacking, a stacking of claywares with- 
out the aid of stilts or saggers. 

Hairlines, the fine lines appearing in 
fired enamel. 

Intermittent kiln or lehr, a furnace 
or lehr that is loaded, fired, allowed to 
cool and unloaded; intermittent 
charges. 

Jacks, cf. stills. 

Jigger, a machine for shaping pottery 
by means of a rotating mold and a 
profile tool. 

Jumpers, small chips of enamel that 
jump from finished surface. 

Kiln, a furnace or oven for firing pot- 
tery. 

Lehr, a furnace for annealing or decor- 
ating glass. 

Lustres, cf. ceramic colors. 

Majolica, a rather general term for a 
'colored, enameled, clay body; named 
after the Island of Majorca. 

Marver, a polished stone or steel plate 
for working glass while blowing. 

Monkey pots* small crucibles for ex- 
perimental glass melts. 

Mosaic, the union of pieces of colored 


stone, tile, etc. to form an ar- 
tistic > design, laid in , meted, cement, 
etc. 

Muffle furnace or kiln, a furnace or 
kiln so constructed that the space in 
which the ware is fired does not come 
in contact with fire or furnace gases. 

Overglazc, cf. ceramic colors. 

Parison, glass on the blow-pipe ready 
for final blowing. 

Pin, cf. stilts. 

Pin holes, holes left by the bursting of 
a blister during firing. 

Planing, cf. fining 

Porcelain, a vitriKied ware, generally 
translucent, made by one firing only. 

Pot, a container for smelting. 

Potters’ wheel, a wheel for rotating 
plastic clay in forming ware by hand. 

Pottery, a term commonly used to in- 
clude all articles made of clay, or clay 
and mineral miictiires, £uid hardened 
by fire; in present usage the term does 
not include structural, refractory, or 
glass wares, or insulators. 

Pugging, the intimate wet mixing of 
body constituents. 

Punty, a tool upon which glass shapes 
are handled. 

Pyrometric cone, cf. cones. 

Refractory, having resistance to melt- 
ing or fusion; a ware that does not 
fuse under 15()0®C. 

Saggers, refractory containers in which 
pottery is stacked for firing. 

Seeds, the small bubbles in glass. 

Seger cones, cf. cones. 

Semi-vitreouschina, semi-porous china. 

Setters, a refractory support in which 
cliinaware, tile, etc. are placed for 
firing. This ware is supported on its 
own base or its contour rests on sand, 
no stilts being used. 

Setting-up, cf. flocculation. 

Sherds (shords), broken saggers and 
bisque. 

Shiners, shiny spots in enamel caused 
by fish-scaling or jumpers. 

Shivering, a glaze or enamel expanding^ 
excessively on firing; chips. 

Shords, cf. sherds. 

Short, cf. flocculation. 

Slip, a siliceous material (clay, glaze, 
engobe, or enamel) in aqueous sus- 
pension. 

Slushing, the application of a heayy- 
bodied enamel or glaze by dipping 
and shaking off the excess. 

Spalling, a disintegration on the sup- 
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face of refractories, due to continued 
eiqpansion and contraction, or to the 
formation of salts and the swelling of 
salts in service. 

Spitout9 a glaze defect conceded to be 
due to moisture in the body and 
which appears on refiring to the 
decorating temperature. 

Spurs, cf. stills. 

Stilts, refractory pieces for supporting 
or separating ware in saggers dming 
burning; various shapes are known as 
pins, jacks, spurs, or thimbles, etc. 

Stones, refractory lumps in glass. 

Tank, a furnace for smelting glass. 

Tearing, cracks appearing in enamel 
during drying. 

Terracotta, buff burned porous clay- 


ware used for interior and exterior 
decoration; sometimes glazed in colors* 
Thickening, cf. flocculation. 
Thimbles, cf. stilts. 

Throwing, hand-forming pottery on a 
potter’s wheel. 

Tile, a fired clay body, white or colored, 
glazed or unglazed, porous or vitri- 
fied, in structural shapes; varieties 
are named according to method of 
manufacture and use; e.g. drain, 
encaustic, floor, hollow, mosaic, quar- 
ry, wall, etc. 

Underglaze, cf. ceramic colors. 
Watermark, discoloration of enameled 
or glazed ware after firing caused by 
an accumulation of soluble salts dur- 
ing drying. 



COMMONLY USED CERAMIC MATERIALS 
Trade Name, Formula and % Yield Weight 
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Material 

Formula 

Form. Wt. % Yield Weight | 

Adularia 

KaO-AIzOs-eSiOz 

556.49 

KzO 16.92, AIzOj 18.31, SIOz 
64.75 

Albite 

NazO- Ai203‘6Si02 

524.29 

NazO 11 .82, AIzOa 19.44, SiOz 
68.73 

Alum fammonium) 

AI 2 (SO 4 ) 3 - (N H 4 ) 2 S 04 * 24 H 20 
AI 2 (SO 4 ) 3 - K 2 S 04 - 24 H 20 

906.64 

AI 2 O 3 11.24 

Alum (potassium) 

948.76 

KzO 9.93, AIzOj 10.76 

NazO 6.76, AI 2 O 3 11.12 

Alum (sodium) 

Al2(S04)3*Na2S04-24H20 

AlzOs-SiOz 

916.56 

Andalusite 

162.00 

AI 2 O 3 62.93, SiOz 37.07 

Anorthite 

Ca0-Al203'2Si02 

278.14 

CaO 20.16, AI 2 O 3 36.65, SiOz 
43.19 

Apatite 

^Cal^Ca 4 (P 04 )i±CI 


Variable 

Barium carbonate 

197.37 

BaO 77.70 

Barytes 

BaS 04 

233.42 

BaO 65.70 

Bauxite 

AI203-2H20 

SBeOAIzOs-eSiOz 

137.97 

AizOa 73.88 

Beryl 

537.36 

BeO 18.97, AI 2 O 3 18.97, SiOz 
67.66 

Blanc-fixe 

BaS04 

233.42 

BaO 65.70 

Blue vitriol 

CuS04*5H20 

249.69 

CuO 31.86, CuzO 28.66 

Borax 

Na2B4O7l0H2O 

381 .43 

BzOa 36.52, NazO 16.25 

Borax (anhyd.) 

Na2B4C)7 

201 . 27 

B 2 O 3 69.20, NazO 30.80 

Boric acid 

H 3 BO 3 

61.84 

B 2 O 3 ^.30 

CaO M.03 

Calctte 

CaC 03 

100.09 

Celestite 

SrS04 

183.69 

SrO 56.42 

Chile niter 

NaNOa 

85.01 

NazO 16.46 

China clay 

AI 2 O 3 2 Si 02 * 2 H 20 

258 09 

AI 2 O 389 . 5 O, SiOz 46.54 

FeO 32.09, CrzOa 67.91 

Chromite 

F 60 ‘Cr 203 

223.87 

Cobalt carbonate 

C 0 CO 3 

118.95 

CoO 68.00 

Cobalt hydrate 

Co(OH )2 

92.96 

CoO 80.61 

Cobalt sulfate 

CoS04-7H20 

281.11 

CoO 26.66 

Cobalto-cobaltic oxide 

C 03 O 4 

240.82 

CoO 93.36 

Colemanite 

Copper carbonate 

2Ca0-33203-5 H 20 

411 .16 

CaO 27.28, B 2 O 3 50.81 

(basic) 

CuC03Cu(OH)2 

221.11 

Cu0 71.95,Cu20C4 71 

Copper sulfate 

CuS04-5H20 

249.69 

CuO 31. 86, CuzO 28.66 

Copperas 

FeS04-7H20 

278.03 

FezOs 28.72 

Cryolite 

SNaF-AIFa 

209.96 

NazO 44.29, AI 2 O 3 24.28, F 

54.30 

Cyan its 

AlzOs'SiOz 

162.00 

AI 2 O 3 62.93, SiOz 37.07 

Diaspore 

AI 2 O 3 H 2 O 

119.96 

AI 2 O 3 84.98 

Diopside 

CaOMgO' 2 SI 02 

216.52 

CaO 25.90, MgOl8.62, SIO 2 
55.48 

Dolomite 

CaC 03 * MgC 03 

184.42 

CaO 30.41, Mg0 21.86 

English chalk 

CaC 03 

100.09 

CaO 56.03 

Epsom salts 

MqS04-7H20 

246.50 

Mg016 36 

Fluorite (fluorspar) 

CaFz 

78.08 

CaO 71 .82, F 48.67 

French chalk 

3Mg0-4Si02'H20 

379.22 

MgO 31.90, SiOz 63. 35 

Qibbsite 

AIzOj 3 H 2 O 

CaS 04 - 2 H 20 

155.99 

AIzOj 65.35 

Gypsum 

172.18 

CaO 32.57 

Ilmenite 

FeOTiOz 

151.75 

F 0 O 47.35, TiOi52.65 

Lead chromate 

PbCr04 

323.22 

PbO 69.06, CrzOa 23.52 

PbO 65.01, SiOz 34.99 

Lead disilicate 

PbO-aSiOz 

343.33 

Lead oxido (red) 

Pb 304 

K20*Al2O3*4SiO2 

685.63 

PbO 97.67 

Leucite 

436.37 

KzO 21.59, AIzOa 23.36, SiOz 
55.05 

Lithium carbonate 

LizCOa 

73.89 

LizO 40.44 

Limestone 

CaCOa 

100.09 

CaO 56.03 

Limonite 

2Foi03-3H20 

MgCOa 

373.45 

FezOa 85. 53 

Magnesite 

84.33 

MgO 47.81 

Magnetite 

Fe304 

231.55 

FezOa 103.45 

Manganese carbonate 

MnCOa 

114.94 

MnO 61 .71 

Manganese sulfate 

MnS04-4H20 

223.05 

MnO 31.80 

Marble 

CaCOs 

100.09 

CaO 56.03 

Marcasite 

FeSz 

119.97 

FezOa 66. 56 

Mullite 

3Alj03-2Si02 

425.94 

AIzO 3 71.80, SiOz 28.20 

Nickel carbonate 

118.70 

NiO 62.92 

Nickel sulfate 

NISO 46 H 2 O 

262.85 

NiO 28.42 

Niter 

KNO 3 

101.10 

KzO 46.58 

Orthoclase 

KzOAIzOs-eSIOz 

556.49 

KzO 16.92, AIzOz 18.31, SiOz 
64.75 

Pearl ash 

K 2 CO 3 

138.20 

KzO 68.16 

Plaster of Paris 

CaS 04 y 2 H 20 

145.15 

CaO 38.64 


rommonly used materials having approximately 100 ^ yield are not listed. 




COMMONLY USED CERAMIC MATERIALS 


Material 

Formula 

Form. Wl, 

% Yield Weight 


Pyrolusite 

Mn 02 

86.93 

MnO 81 .59 


Potassium dichromate 

Hjwb? 

294.21 

K 2 O 32.02, CrzOi 51.67 
WO 3 92.79 

FOzOi 68.92 


Tungstic acid 

249.94 


Siderite 

FeCOi 

Na 2 C 03 

115.86 


Soda ash 

106.00 

Na20 58.48 


Sodium dichromate 

NjOgO,.,H.O 

298.05 

NazO 20.80, CrzOs 51.00 


Sodium nitrate 
Vanadate (ammonium, 

85.01 

NazO 36.46 


meta) 

NH 4 VO 3 

116.99 

V 2 O 5 77.74 


White lead 

2PbC03Pb(0H)2 

775.67 

PbO 86.33 


Willemite 

2 Zn 0 .Si 02 

222.82 

Zn0 73 05, Si 02 26.95 


Witherite 

BaC03 

197.37 

BaO 77.70 


Wallastonite 

Ca0Si02 

ZrOa'SiOa 

116.14 

CaO 48.29, SIO 2 51.71 


Zircon 

183.28 

ZrOz 67.23, SiOz 32.77 



MELTING POINTS OF SOME COMPOUNDS 
IN COMMON USE IN CERAMICS 

Compfled by F. C. SMITH, B. S. (Chem. Eng.) and R. 0. HUMMEL 
of The Harshaw Chemical Go., Cleveland, Ohio. 

The compounds in the table below are arranged according to increasing melting 
points. The melting points are values selected from those reported in the Interna- 
tional Critical Tabm or in the Jour, Amer. Ceramic Soc, The values followed by an 
£ are for eutectics. 


Melting 
Point ®C. 

Formula 


Melting 
Point ®C. 

Formula 

415 E 

77.6PbO, 6.1 BzOj, 16.3SI02 


980 

K20-2Ti02 

632 E 

88.0PbO, 12.0SiO2 


995 E 

35CaO, 65B203 

670 E 

24.2 NazO, 35 . 2 Bz 03 , 40.6SiO2 


1010 

2Li20*Si02 

860 E 

60.8PbO, 7.1 AI 2 O 3 . 31 .45Si02 


1041 

K20*2Si02 

865 E 

23 . 7 K 2 O, 37.2Bz 03, 39.lSiOz 


1070 E 

47.5CaO, 52.5 Bz03 

746:lr10 

2Pb0*Si02 


1088d;2 

NazO’SiOz 

750 E 

76.5 BaO, 23.5 BzOs 


1100 drIO 

NazO* Al203*6Si0z 

766db10 

PbO'SiOz 


1157 E 

84.3 atbite, 15.7CaO 

780 E 

65 .OK 2 O, 45.0SiO2 


Cone 3 E 

71.5 feldspar, S.eCaCOj, 

800 E 

bOKzO-BzOs, bONazO'BzOs 



7.7 kaolin, 12.2 flint 

800 E 

IZ.SNazO, 5 . 4 AI 2 O 3 , 77.1Si02 


Cone 4 E 

42.1 potash feldspar, 17.7CaC03> 

830 E 

61.5NazO, 48.5SiOz 



13.0 hydrous kaolin, 27.2 flint 

880 E 

18.4 NazO, SI.eSiOz 


1242d:2 

CdO'SiOz 

870 E 

17.4KzO, 6 . 2 AI 2 O 3 , 77 . 4 SIO 1 


Cone 6 E 

69 albite, 29 microcline 

874 db2 

NazO-aSiOz 


Cone 6 E 

35-40 BaO, 10 . 0 AIzO 3 , 50-55SiO2 

880E 

I 7 . 5 K 2 O, 82.5Si02 


1248 d:5 

Na 20 *Alz 03 ; nepheiite 

888^10 

PbO 


Cone 7 E 

67.0<Al2O3*2SiOz), S3.0CaO 

948 

LtzO'SiOz 


Cone 8 E 

90.0 potash feldspar, 10.0 kaolir) 

978 

KzO-SiOz 


1261 E 

98.3 orthoclase, 1 .7CaO 








MELTING POINTS OP SOME COMPOUNDS 
IN COMMON USE IN CEKAMICS 


m 


Melting 1 

Point 

Formula 

1271 E 

98.6 orthoclase, 1.4MgO 

1273±5 

Mn02-Si02 

1284 ±5 

Na20*2Ca0-3Si02 

Cone 9 E 

90.0 microcime, 10.0 quartz 

Cone 1 0 E 

74 . 4 (Al 203 -Si 02 ), 25.6CaO 

Cone 10 E 

30MgO, 30 kaolin, 40 quartz 

Cone 10 E 

31 MgO, I 3 AI 2 O 3 , SeSiOz 

dl355±5 

3Ca0*Al203*Si02 

Cone 12 E 

20 . 0 MgO, 2 O.OAI 2 O 3 , OO.OSiOz 

Cone 12- 

50ZnO, 2 OAI 2 O 3 , 30SiO2 

13 E 1 

1358 

46.5 SrO, 53.5 SiOz 

1360 E 

60.8ZnO, 14 . 45 AI 2 O 3 . 35.75Si02 

1374 

47.0BaO, 53 .OS 1 O 2 

1388 ±5 

LizO* Al203’2Si0z 

1391 ±2 

Ca0*Mg0*2Si02 

1400 ±3 

Li20-Al203-4Si02 

1436 

37.0CaO, 63 .OS 1 O 2 

1437 

65.0 BaO, 35 .OS 1 O 2 

1437 ±2 

ZnO'SiOz 

1450 

62.9 BaO, 37.1 S 1 O 2 

1455 

54.5CaO, 45 . 5 S 1 O 2 

1458 ±2 

2Ca0*Mg0*2Si02 

1475^ 

68.2CaO, 4 I. 8 S 1 O 2 

1475 

55.5CaO, 44 . 6 S 1 O 2 

1509 ±3 

2ZnO-SiOz 

1526 ±2 

Na 20 ’Al 203 (carnegietite 

1540 

48.2 CaO, SI.BSiOz 

1545 

65.5SrO, 34.5 Si02 

1550 ±2 

Ca0*Al203*2Si0z 


Melting 
Point ®C. 

Formula 

1550±10 

aK20*Aii63*2Si02 

1551 

74.5 BaO, 25.5Si02 

1570 

65CaO, 35 S 1 O 2 

1578 

63.2SrO, 36.8S«02 

1590 ±2 

2CaO* AIzOs'SiOz 

1604 

71.8BaO, 28.2SiOz 

>1625 

L 12 O' AI 2 O 3 

1650 

NazO’AIzOa 

>1650** 

MnO 

1692 

Ce 203 

>1700 

Ba0*Al203*2Si02 

>1700 

Sr 0 -Al 20 r 2 Si 02 

>1755 

Be 0 *SiO 2 

>1775 

(4K20-Al20v2Si02 

1810±10 

3AI203-2SI02*** 

1890 ±20 

2 MgO-Si 02 

1900**** 

73.6 CaO, 26.4Si02 

1923 ±10 

BaO 

1975 

ZnO 

1990 ±20 

Cr 203 

2050 ±10 

Of AI 2 O 3 

2065 

67.5CaO, 32.5SiOr 

21 35 ±20 

MgO* AI 2 O 3 

2240-^*** 

SiC 

2400 ±50 

BeO 

2550 

ZrOz’SiOg 

2550-3000 

ZrOz 

>2790 

ThOz 

2800 

MgO 


^Dissociates ***Deform8: liquid +Al 2 Qs 

♦*ln vacuo ♦♦♦♦Dissociates 


SILICON DIOXIDE INVERSION TABLE 

Compiled from the values given in the Iniernaiional Critical Tables, publi^ed by 
McGraw-Hill Book Co., New York, and Mellor: A Comprehensive Treatise on In- 
organic and Theoretical Chemistry, published by Longmans, Green and Co., New York. 


Crystalline Inversion 

Varie ty ^ Temperature. *^C. 

aQuartz Stable to 575 

^Quartz Stable to 870d:10 

&2 Tridymite Stable to 1470 ±10 

5Ci istobali te Mel ts at 1 625-1 71 0 

aTridymite Stable to 117 


Crystalline Inversion 

Variety Temiierature, ^C. 

^tTridymite Stable to 163 

62 Tridymite Stable to 1470 

^Cristobalite Melts at 1625 

aCristobalite Stable to 225 

^Cristobalite Melts at 1625 
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COEFFICIENTS OF CUBICAL EXPANSION 
FOR VARIOUS SOLIDS 


The following are average values over the range from room temperature to the 
melting point expressed in change of volume per unit volume per degree Centigrade. 
The vedues for those substances preceded by a dagger (f) are values used in commer^ 
cial practice; values for the other substances listed are those determined by Winkel- 
mann and Schott, and Mayer and Havas. See also the table Coefficients of Cubical 
Expansion for Liquids and Solutions. 


Substance 

Coef. 

X107 

NaF 

7.4 

tNaNOa 

3.65 

N&zO 

10.0 

*NaSbOj 

4.6 

NiO 

4.0 

P 2 O 5 

2.0 

PbO 

4.2 

SbaOs 

3.6 

Si02 

0.8 

SnOi 

2.0 

ThOz 

6.3 

TiOz 

4.1 

ZnO 

1.8 

ZrOz 

2.1 

* Calculated 



Substance 

Coef. 

X107 

AIF 3 

4.4 

AUO» 

5.0 

AS 2 O 5 

2.0 

B 2 O 3 

0.1 

BaO 

3.0 

tBaCOs 

2.33 

BeO 

4.7 

CaFz 

2.5 

CaO 

5.0 

tCaCOa 

2.80 

tCa3(P04)2 

3.62 

CeOz 

4.2 

CoO 

4.4 

tC03O4 

4.11 


Substance 

Coef. 

X107 

CrzOi 

6.1 

CuO 

2.2 

FezOi 

4.0 

tHaBOa 

0.06 

KzO 

8.5 

tKNOj 

4.65 

LizO 

2.0 

MgO 

0.1 

tMgCOa 

0.05 

MnOz 

2.2 

NajAIFs 

7.4 

tNa2B407 

3.15 

tNa2B40r10H20 

1.67 

tNazCOa 

5.85 


BALL MILL SPEEDS 

For the mathematics of the ball mill, see E. W. Davis, Am, Inst. Min. and Met. 
Eng. Vol. 61 (1920), and Haultain and Dyer, Canadian Inst. Min. and Met., June 
1922. 

Diameters being equal the efficient speed of a ball mill depends upon the size and 
amount of the peMles or balls, slippage between the lining of the mill and the charge 
(consistency), and the size of the charge. 

In general practice the ball mill is first half filled with balls or pebbles, and then 
halfas much enamel or glaze is added, and the required water if it is to be wet ground. 

The speeds in the table given below are an average covering a large variety of 
materials and conditions. 


Inside Diameter 
ofBaUMiU 
in Feet 

Speed of 
BaU Mill 
in RPM* 

8.0 

12 to 14 

7.6 

16 to 18 

6.0 

17 to 20 

6.0 

20 to 23 

4.5 

22 to 24 

4.0 

23 to 27 


Inside Diameter 

Speed of 

of Ball Mill 

BaU MiU 

in Feet 

in RPM* 

3,5 

25 to 28 

3.0 

26 to 30 

2.5 

30 to 38 

2.0 

35 to 40 

1.5 

40 to 53 

1.0 

42 to 55 

Laboratory 

50 to 86 

mills 



**For dry miili use the higher values. 
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FORMULAS FOR CALCULATING PHYSICAL PROPERTIES OF CERAMIC 

MATERIALS 

Reprinted from 1928 Standards Report Amer. Ceramic Society, by permission. 

1. DETERMINATION OF WATER IN CERAMIC MATERIALS 
Dry a 200 gram sample to constant weight at 110-50°C. 

%HzO=^^^X100 

W 

W = weight of material received 

D = weight of material after drying to constant weight 

2. DETERMINATION OF TOTAL LINEAR DRY AND FIRED SHRINK- 

AGE 

Green bar size 2V^"X4J^"X9"; gauge marks 8" apart 
Fire to 1400®C. in not less than 5 hrs.; natural cooling 

% Shrinkage = X 100 

Lw 

Lw = length of specimen in plastic state 
Lb =len^h of specimen after firing to 1400®C. 


3. DETERMINATION OF WATER OF PLASTICITY 

T= Xioo 

Wd 

T — % water of plasticity 
Wp = weight of plastic test piece 
Wd = weight of dry test piece 


4. DETERMINATION OF SHRINKAGE WATER 

t.= xioo 

Wd 

ti = % shrinkage water 


Vp = plastic volume in cc. 

Vd =dry volume in cc. 

Wd =dry weight in grams 

5. DETERMINATION OF PORE WATER 
t2 =T— tl 

ti = % shrinkage water 
t 2 = % pore water 
T — % water of plasticity 

6. DETERMINATION % VOLUME SHRINKAGE 

b= XIOO 

Vd 

b = % volume shrinkage 
Vp = plastic volume 
Vd=dry volume 

7. DETERMINATION OF LINEAR SHRINKAGE 

a = % linear shrinkage 
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FORMULAS FOR CALCULATING PHYSICAL PROPERTIES OF CERAMIC 

MATERIALS 

8 . DETERMINATION OF THE TRUE SPECIFIC GRAVITY 
Gt = ^ 

(w-p)- (Wz-Wi ) 

Gt =true specific gravity 

w = weight of stoppered pycnometer and sample 
p= weight of stoppered pycnometer 
Wi weight of stoppered pycnometer filled with water 
W 2 = weight of stoppered pycnometer sample and water 


9. DETERMINATION OF APPARENT POROSITY 

p= xioo 

P = % apparent porosity 

Sf = weight of saturated fired test piece in grams 
Wf= weight of fired test piece in grams 
Vf = volume of fired test piece in cc. 

10 . DETERMINATION OF VOLUME CHANGE 

b.= :^-^xioo 

Vd 

h\ =% volume change 

Vd — volume of the dry test piece in cc. 

11. DETERMINATION OF APPARENT SPECIFIC GRAVITY 
G- 

Vf- (Sf-Wf ) 

G= apparent specific gravity 

12. DETERMINATION OF BULK SPECIFIC GRAVITY 

Gb= ^ 

Vf 

Gb=bulk specific gravity 


13. DETERMINATION OF MODULUS OF RUPTURE 
3PL 


M 


2hd^ 


M== mod ulus of rupture in kg./sq. cm. 

P = breaking load in kg. (read to nearest 0.1 kg.) 
L=: distance between knife edges in cm. 
b—breadth of bar in cm. 
d— depth of bar in cm. 


14. DETERMINATION OF TRANSVERSE STRENGTH 


M« 


8PL 

Td» 


M=: modulus of rupture 
P^load in pounds at rupture 
L« distance between sufiports 
d« diameter of specimen in inches 
ir»3.I4I6 



FORMULAS FOR CALCULATING PHYSICAL PROPERTIES OF CERAMIC 

MATERIALS 

SHRINKAGE CONVERSION TABLES 

For a complete explanation of the following tables, the reader is referred to the 
original paper by WESTMAN, Jour. Am. Ceramic Soc. 11, No. 9, p. 715, (1928). 
Copyright by A. E. R. Westman, reprinted by permission. 


Relations Between Linear and Volume Change 


Nature of Peroeutoj 
change basis 


Expansion 


Equations* for converting Percentage Nature 

Liueorchangeto volume change basis of change 


Initial p 

a = 100 

values L 


p / _ \ ® “1 Final 

b^ioof -l1 

L \ 100 / J values 

Final p 

a = 100 , 

^values L 


r / n \* ninitial 

b = 100 (-^-1)^1 

L VlOO / Jyalues - 


Con- 

traction 

(or 

shrink- 

age) 


Conversion of Percentage Basis 

Ek|uations*for converting 

Nature of change in size Percentage of initial value to final Percentage of final vcUue to initial 



value 

value 

Expansion 

lOOd 

lOO+d 

d- 

100-c 

Contraction 

lOOd 

C = 

J_ 100c 

lOO-d 

100 H-c 


Calculation of Design Factors, Combination of Changes 


Percentage 

Nature of changes baais 
f Initial 


Both expansions^ 


values 

Final 


[ values 


Equation* for calculating 



resultant per cent 

Percentage 


change 


basis 

Nature of changee 

Z=X+Y+ 

XY 

Final 



100 

values 

■Both contractions 

Z=X+Y- 

XY 

Initial I 

(or shrinkages) 


100 

values J 



*in the equations, a»% linear change, h^% volume change, c»% change based on final valuer and 
</=% change based on initial value; substitutions are to be made arithmetically. resultant 

change or overall change, change in first process (e.g. drying), and change in second 

process (e.g. firing); if X and Y are percentages of final values, Z will be a percentage of the final value. 
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SHRINKAGE CONVERSION TABLE 
TABLE I 

Four Figure Table for Converting: 

(1) Volume Drying Shrinkage (j^r cent of plastic volume) to linear Drying 
Shrinkage (per cent of plastic length), 

(2) Volume Firing Shrinkage (per cent of unflred or dry volume) to Linear Firing 
Shrinkage (per cent of unfired or dry length), and 

(3) Volume Expansion (per cent of finm volume) to Linear Expansion (per cent 
of final length). 


Per cent volume change 

Per cent ' ' " Differ-I 


volume 0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

enoes 

change 



Per cent linear change 





0 

0.000 

oT033 

0.067* 

0.100 

0.134 

0.167 

0.200 

0.234 

0.267 

' 0. 301 

.034 

1 

0.334 

0.368 

0.402 

0.435 

0.469 

0.503 

0.536 

0.570 

0.604 

0.638 

.034 

2 

0.672 

0.705 

0.739 

0.773 

0.806 

0.840 

0.874 

0.908 

0.942 

0.976 

.034 

3 

1.010 

1.044 

1.078 

1.112 

1.146 

1.181 

1.215 

1.249 

1.283 

1.317 

.034 

4 

1.352 

1.386 

1.420 

1.455 

1.489 

1.523 

1.558 

1.592 

1.626 

1.661 

.034 

6 

1.696 

1.730 

1.764 

1.799 

1.834 

1.868 

1.903 

1.937 

1.972 

2.007 

.035 

6 

2.041 

2.076 

2.111 

2.146 

2.181 

2.216 

2.251 

2.285 

2.320 

2.355 

.035 

7 

2.390 

2.425 

2.460 

2.495 

2.530 

2.565 

2.600 

2.636 

2.671 

2.706 

.035 

8 

2.741 

2.776 

2.812 

2.847 

2.882 

2.918 

2.953 

2.988 

3.023 

3.059 

.035 

9 

3.095 

3.130 

3.166 

3.201 

3.237 

3.273 

3.308 

3.344 

3.380 

3.415 

.036 

10 

3.451 

3.487 

3.523 

3.559 

3.594 

3.630 

3.666 

3.702 

3.738 

3.774 

.036 

11 

3.810 

3.846 

3.882 

3.918 

3.954 

3.990 

4.027 

4.063 

4.099 

4.135 

.036 

12 

4.172 

4.208 

4.244 

4.281 

4.317 

4.354 

4,390 

4.426 

4.463 

4.500 

.036 

13 

4.536 

4.572 

4.609 

4.646 

4.683 

4.719 

4.756 

4.793 

4.830 

4.866 

.037 

14 

4.903 

4.940 

4.977 

5.014 

5.051 

5.088 

5.125 

5.162 

5.199 

5.236 

.037 

16 

6.273 

5.310 

5.348 

5.385 

5.422 

5.459 

5.497 

5.534 

5.571 

5.609 

.037 

16 

5.646 

5.684 

5.721 

5.759 

5.797 

5.834 

6.872 

5.909 

5.947 

5.984 

.037 

17 

6.022 

6.060 

6.098 

6.136 

6.174 

6.212 

6.249 

6.287 

6.325 

6.363 

.038 

18 

6.401 

6.439 

6.477 

6.515 

6.553 

6.592 

6.630 

6.668 

6.706 

6.745 

.038 

19 

6.783 

6.822 

6.860 

6.899 

6.937 

6.975 

7.014 

7.052 

7.091 

7.130 

.038 

20 

7.168 

7.207 

7.246 

7.284 

7.323 

7.362 

7.401 

7.440 

7.479 

7.518 

.039 

21 

7.657 

7.596 

7.635 

7.674 

7.713 

7.752 

7.791 

7.831 

7.870 

7.909 

.039 

22 

7.949 

7.988 

8.027 

8.067 

8.106 

8.146 

8.185 

8.225 

8.265 

8.304 

.039 

23 

8.344 

8.383 

8.423 

8.463 

8.503 

8.543 

8.582 

8.622 

8.662 

8.702 

.040 

24 

8.742 

8.782 

8.822 

8.862 

8.903 

8.943 

8.983 

9.023 

9.063 

9.104 

.040 

20 

9.144 

9.184 

9.225 

9.265 

9.306 

9.346 

9.387 

9.428 

9.468 

9.509 

.040 

26 

9.550 

9.590 

9.631 

9.672 

9.713 

9.754 

9.795 

9.836 

9.877 

9.918 

.040 

27 

9.959 

10.00 

10.04 

10.08 

10.12 

10.16 

10 21 

10.25 

10.29 

10.33 

.040 

28 

10.37 

10.41 

10.45 

10.50 

10.54 

10.58 

10.62 

10.66 

10.71 

10.75 

.040 

29 

10.79 

10.83 

10.87 

10.91 

10.96 

11.00 

11.04 

11.08 

11.13 

11.17 

.040 

30 

11.21 

11.25 

11.29 

11.34 

11.38 

11.42 

11.46 

11.51 

11.55 

11.59 

.040 

31 

11.63 

11.68 

11.72 

11.76 

11.81 

11.85 

11.89 

11.93 

11.98 

12.02 

.04 

32 

12.06 

12.11 

12.15 

12.19 

12.23 

12.28 

12.32 

12.37 

12.41 

12.45 

.04 

33 

12.50 

12.64 

12.58 

12.63 

12.67 

12.72 

12.76 

12.80 

12.85 

12.89 

.04 

34 

12.93 

12.97 

13.02 

13.07 

13.11 

13.15 

13.20 

13.24 

13.29 

13.33 

.04 

30 

13.38 

13.42 

13.47 

13.51 

13.55 

13.60 

13.64 

13.69 

13.74 

13.78 

.04 

36 

13.82 

13.87 

13.91 

13.96 

14.00 

14.05 

14.09 

14.14 

14.18 

14.23 

.04 

37 

14.27 

14.32 

14.36 

14.41 

14.46 

14.50 

14.55 

14.59 

14.64 

14.68 

.05 

38 

14.73 

14.78 

14.82 

14.87 

14.91 

14.96 

15.01 

15.05 

15.10 

15.14 

.05 

39 

16.19 

16.24 

15.28 

15.33 

15.38 

15.42 

15.47 

15.52 

15.56 

15.61 

.05 

40 

15.66 

16.70 

15.75 

15.80 

15.84 

15.89 

15.94 

15.99 

16.03 

16.08 

.05 

41 

16.13 

16.18 

16.23 

16.27 

16.32 

16.37 

16.41 

16.46 

16.51 

16.56 

.05 

42 

16.60 

16.65 

16.70 

16.75 

16.80 

16.84 

16.89 

16.94 

16.99 

17.04 

.05 

43 

17.09 

17.14 

17.18 

17.23 

17.28 

17.33 

17.38 

17.43 

17.48 

17.53 

.05 

44 

17.57 

17.62 

17.67 

17.72 

17.77 

17.82 

17.87 

17.92 

17.97 

18.02 

.05 

45 

16.07 

18.12 

18.17 

18.22 

18.27 

18.32 

18.37 

18.42 

18.47 

18.52 

.05 

48 

18.67 

18.62 

18.67 

18.72 

18.77 

18.82 

18,87 

18.92 

18.97 

19.02 

.05 

47 

19.07 

19.12 

19.18 

19.23 

19.28 

19.33 

19.38 

19.43 

19.48 

19.53 

.05 

48 

19.69 

19.64 

19.69 

19.74 

19.79 

19.84 

19.90 

19.95 

20.00 

20.05 

.05 

49 

20.10 

20.16 

20.21 

20.26 

20.31 

20,37 

20.42 

20.47 

20.52 

20.58 

.05 

60 

20.63 

20.68 

20.74 

20.79 

20.84 

20.90 

20.95 

21.00 

21.06 

21.11 

.05 
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SHRINKAGE CONVERSION TABLE 
TABLE II 

Four Figure Table for Converting: 

(1) Volume Drying Shrinkage (per cent of dry volume) to Linear Drying Shrink- 
age (per cent of dry length), 

(2) Volume Firing Shrinkage (per cent of fired volume) to Linear Firing Shrink- 
age (per cent of fired length), and 

(3) Volume Expansion (per cent of initial volume) to Linear Expamsion (per cent 
of initial length). 






Per cent volume change 
















L/iner- 

1 volume 0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

enoea 













■ UUdUKV 
















Per cent linear change 





0 

0.000 

0.033 

' 0.067 

0.100 

0,133 

0.166 

0.200 

’ 0T23 ' 

0.266 

0,299 

.033 

1 

0.332 

0.365 

0.398 

0.431 

0.464 

0.497 

0.530 

0 . 56 } 

0.596 

0.629 

.033 

2 

0.662 

0.695 

0.728 

0.761 

0.794 

0.826 

0.859 

0.898 

0.925 

0.957 

.033 

3 

0.990 

1.023 

1.055 

1.088 

1.121 

1.153 

1.186 

1.218 

1,251 

1.283 

.033 

4 

1.316 

1.348 

1.381 

1.413 

1.446 

1.478 

1.510 

1.543 

1.575 

1.607 

.032 

5 

1.640 

1.672 

1.704 

1.736 

1.769 

1.801 

1.833 

1.869 

1.897 

1.929 

.032 

6 

1.961 

1.993 

2.025 

2.057 

2.089 

2.121 

2.153 

2.185 

2.217 

2.249 

.032 

7 

2.281 

2.313 

2.345 

2.376 

2.408 

2.440 

2.472 

2.503 

2.535 

2.667 

.032 

8 

2.599 

2.630 

2.662 

2.693 

2.725 

2.757 

2.788 

2.829 

2.851 

2.883 

.032 

9 

2.914 

2.946 

2.977 

3.009 

3.040 

3.071 

3.103 

3.134 

3.165 

3.196 

.031 

10 

3.228 

3.259 

3.291 

3.322 

3.353 

3.384 

3.415 

3.446 

3.478 

3.509 

.031 

11 

3.540 

3.571 

3,602 

3.633 

3.664 

3.695 

3.726 

3.75r 

3,788 

3.819 

.031 

12 

3.850 

3.881 

3.912 

3.943 

3.973 

4.004 

4.035 

4.068 

4.097 

4.127 

.031 

13 

4.158 

4.189 

4.219 

4.250 

4.281 

4.311 

4.342 

4.373 

4.403 

4.434 

.031 

14 

4.464 

4.495 

4.525 

4.556 

4.586 

4.617 

4.647 

4.678 

4.708 

4.739 

.030 

15 

4.769 

4.799 

4.830 

4.860 

4.890 

4.921 

4.951 

4.981 

5.011 

5.042 

.030 

16 

5.072 

6.102 

5.132 

5.162 

5.192 

5.222 

5.253 

5.283 

6.313 

5.343 

.030 

17 

5.373 

6.403 

6.433 

5.463 

5.493 

5.523 

5.553 

5.583 

5.612 

5.642 

.030 

18 

6.672 

5.702 

6.732 

5.762 

5.791 

5.821 

5.851 

5.881 

5.910 

5.940 

.030 

19 

5.970 

6.000 

6.029 

6.059 

6.088 

6.118 

6.148 

6.177 

6.206 

6.236 

.030 

20 

6.266 

6.295 

6.325 

6.354 

6.384 

6.413 

6.443 

6.472 

6.501 

6.531 

.029 

21 

6.660 

6.590 

6.619 

6.648 

6.678 

6.707 

6.736 

6.765 

6.795 

6.824 

.029 

22 

6.853 

6.882 

6.911 

6.940 

6.970 

6.999 

7.028 

7.057 

7.086 

7.115 

.029 

23 

7.144 

7.173 

7.202 

7.231 

7.260 

7.289 

7.318 

7.347 

7.376 

7.405 

.029 

24 

7.434 

7.463 

7.491 

7.520 

7.549 

7.578 

7.607 

7.635 

7.664 

7.693 

.029 

25 

7.722 

7.750 

7.779 

7.808 

7.836 

7.865 

7.894 

7.922 

7.951 

7.980 

.029 

26 

8.008 

8.037 

8.065 

8.094 

8.122 

8.151 

8.179 

8.208 

8 236 

8.265 

.028 

27 

8.293 

8.322 

8.350 

8.378 

8.407 

8.435 

8.463 

8.492 

8.520 

8.548 

.028 

28 

8.577 

8.605 

8.633 

8.661 

8.690 

8.718 

8.746 

8.774 

8.802 

8.831 

.028 

29 

8.859 

8.887 

8.915 

8.943 

8.971 

8.999 

9.027 

9.055 

9.083 

9.111 

.028 

30 

9.139 

9.167 

9,195 

9.223 

9.251 

9.279 

9.307 

9.335 

9.363 

9.391 

.028 

31 

9.418 

9.446 

9.474 

9.502 

9.530 

9.557 

9.585 

9.613 

9.641 

9.668 

.028 

32 

9.696 

9.724 

9.751 

9.779 

9.807 

9.834 

9.862 

9.890 

9.917 

9.945 

.027 

33 

9.972 

10.00 

10.02 

10.05 

10.08 

10.11 

10.14 

10.16 

10.19 

10.22 

.03 

34 

10.25 

10.27 

10,30 

10.33 

10.36 

10.38 

10.41 

10.44 

10.47 

10.49 

.03 

35 

10.52 

10.55 

10.58 

10.60 

10.63 

10.66 

10.68 

10.71 

10.74 

10.77 


36 

10.79 

10.82 

10.85 

10.87 

10.90 

10.93 

10.96 

10.98 

11.00 

11.03 

.03 

37 

11.06 

11.09 

11.12 

11.14 

11.17 

11.20 

11.23 

11.25 

11.28 

11.31 

.03 

38 

11.33 

11.36 

11.39 

11.41 

11.44 

11.47 

11.49 

11.52 

11.55 

11.57 

.03 

39 

11.60 

11.63 

11.65 

11.68 

11.71 

11.74 

11.76 

11.79 

11.82 

11.84 

.03 

40 

11.87 

11.90 

11.92 

11.95 

11.98 

12.00 

12.03 

12.05 

12.08 

12.11 

.03 

41 

12.13 

12.16 

12.19 

12.21 

12.24 

12.2? 

12.29 

12.32 

12.35 

12.37 

.03 

42 

12.40 

12.43 

12.45 

12.48 

12.50 

12.53 

12.56 

12.58 

12.61 

12.64 

.03 

43 

12.66 

12.69 

12.71 

12.74 

12.77 

12.79 

12.82 

12.85 

12.87 

12.90 

.03 

44 

12.92 

12.95 

12.98 

13.00 

13.03 

13.05 

13.08 

13.11 

13.13 

13.16 

.03 

45 

13.19 

13.21 

13.24 

13.26 

13.29 

13.31 

13.34 

13.37 

13.39 

13.42 

.03 

46 

13.44 

13.47 

13.50 

13.52 

13.55 

13.57 

13.60 

13.62 

13.65 

13.68 

.03 

47 

13.70 

13.73 

13.75 

13.78 

13.81 

13.83 

13.86 

13.88 

13.91 

13.93 

.03 

48 

13.96 

13.99 

14.01 

14.04 

14.06 

14.09 

14.11 

14.14 

14.17 

14.19 

.03 

49 

14.22 

14.24 

14.27 

14.29 

14.32 

14.34 

14.37 

14.39 

14.42 

14.44 

.03 

60 

14.47 

14.50 

14.52 

14.55 

14.57 

14.60 

14.62 

14.65 

14.67 

14.70 

.03 




SHRINKAGE CONVERSION TABLE 
TABLE III 

Four Fifpre Table for Converting: 

(1) Drying Shrinkage (per cent of plastic size) to Drying Shrinkage (per cent of 
dry size), 

' (2) Faring Shrinkage (per cent of unfired or dry size) to Firing Shrinkage (per 

cent of fired size), and 

(3) Expansion (per cent of final size) to Expansion (per cent of initial size). 


Unoon - 

^^ wroent - 0.0 0.1 

age — 

0.2 

Unoonverted peroentage 

0.3 0.4 0.5 0.6 

Converted percentage 

0.7 

0.8 

0.9 

Differ - 

0 

0.00 

0.100 

0.200 

0.301 

0.402 

0.503 

0.604 

0.705 

0.806 

0.908 

.101 

1 

1.010 

1 1.112 

1,215 

1.317 

1.420 

1.523 

1.626 

1.729 

1.833 

1.937 

.103 

2 

2.041 

2.145 

2.249 

2.354 

3.459 

3.564 

2.670 

2.775 

2.881 

2.987 

.105 

3 

3.093 

3.199 

3.306 

3.413 

3.520 

3.627 

3.734 

3.842 

3.950 

4.058 

.107 

4 

4.167 

4.275 

4.384 

4.493 

4.603 

4.712 

4.822 

4.932 

5.042 

5.152 

.110 

5 

5.263 

5.374 

5.485 

5.597 

5.708 

5.820 

5.932 

6.045 

6.157 

6.270 

.112 

6 

6.383 

6.496 

6.610 

6.724 

6.838 

6.952 

7.066 

7.181 

7.296 

7.411 

.114 

7 

7.527 

7.643 

7.759 

7.876 

7.991 

8.108 

8.225 

8.342 

8.460 

8.578 

.117 

8 

8.696 

8.814 

8.932 

9.051 

9.170 

9.290 

9.409 

9.529 

9.649 

9.769 

.119 

0 

9.890 

10.01 

10.13 

10.25 

10.38 

10.50 

10.62 

10.74 

10.86 

10.99 

.12 

10 

11.11 

11.23 

11.36 

11.48 

11.61 

11.73 

11.86 

11.98 

12.11 

12.23 

.12 

11 

12.36 

12.49 

12.61 

12.74 

12.87 

12.99 

13.12 

13.25 

13.38 

13.51 

.13 

12 

13.64 

13.77 

13.90 

14.03 

14.16 

14.29 

14.42 

14.55 

14.68 

14.81 

.13 

13 

14.94 

15.07 

15.21 

15.34 

15.47 

15.61 

15.74 

15.87 

16.01 

16.14 

.13 

14 

16.28 

16.41 

16.55 

16.69 

16.82 

16.96 

17.10 

17.23 

17.37 

17.51 

.14 

15 

17.65 

17.79 

17.92 

18.06 

18.20 

18.34 

18.48 

18.62 

18.76 

18.91 

.14 

16 

19.05 

19.19 

19.33 

19.47 

19.62 

19.76 

19.90 

20.05 

20.19 

20.34 

.14 

17 

20.48 

20.63 

20.77 

20.92 

21.07 

21.21 

21.36 

21.51 

21.65 

21 .80 

.15 

18 

21.95 

22.10 

22.25 

22.40 

22.55 

22.70 

22.85 

23.00 

23.15 

23.30 

.15 

19 

23.46 

23.61 

23.76 

23.92 

24.07 

24.22 

24.38 

24.53 

24.69 

24.84 

.15 

20 

25.00 

25.16 

25.31 

25.47 

25.63 

25.79 

25.94 

26.10 

26.26 

26.42 

.16 

21 

26.68 

26.74 

26.90 

27.06 

27.23 

27.39 

27.55 

27.71 

27.88 

28.04 

.16 

22 

28.21 

28.37 

28.53 

28.70 

28.87 

29.03 

29.20 

29.37 

29.53 

29.70 

.17 

23 

29.87 

30.04 

30.21 

30.38 

30.55 

30.72 

30.89 

31.06 

31.23 

31.41 

.17 

24 

31.58 

31.75 

31.93 

32.10 

32.28 

32.45 

32.63 

32.80 

32.98 

33.16 

.18 

25 

33.33 

33.51 

33.69 

33.87 

34.05 

34.23 

34.41 

34.59 

34.77 

34.95 

.18 

26 

35.14 

35.32 

35.50 

35.69 

35.87 

36.05 

36.24 

36.43 

36.61 

36.80 

.19 

27 

36.99 

37.17 

37.36 

37.55 

37.74 

37.93 

38 . 1 ? 

38.31 

38.50 

38.70 

.19 

28 

38.89 

39.08 

39.28 

39.47 

39.66 

39.86 

40.06 

40.25 

40.45 

40.65 

.20 

29 

40.85 

41.04 

41.24 

41.44 

41.64 

41.84 

42.05 

42.25 

42.45 

42.65 

.20 

30 

42.86 

43.06 

43.27 

43.47 

43.68 

43.88 

44.09 

44.30 

44.51 

44.72 

.21 

31 

44.93 

45.14 

45.35 

45.56 

45.77 

45.99 

46.20 

46.41 

46.63 

46.84 

.21 

32 

47.06 

47.28 

47.49 

47.71 

47.93 

48.15 

48.37 

48.59 

48.81 

49.03 

.22 

33 

49.25 

49.48 

49.70 

49.93 

50.15 

50.38 

50.60 

50.83 

51.06 

51 .29 

.23 

34 

51.52 

51.75 

51.98 

52.21 

52.44 

52.67 

52.91 

53.14 

53.37 

53.61 

.23 

35 

53.85 

54.08 

54.32 

54.56 

54.80 

55.04 

55.28 

55.52 

55.76 

56.01 

.24 

36 

56.25 

56.49 

56.74 

56.99 

57.23 

57.48 

57.73 

57.98 

58.23 

58.48 

.25 

37 

58.73 

58.98 

59.24 

59.49 

59.74 

60.00 

60.26 

60.51 

60.77 

61.03 

.26 

38 

61.29 

61.55 

61.81 

62.07 

62.34 

62.60 

62.87 

63.13 

63.40 

63.67 

.26 

39 

63.93 

64.20 

64.47 

64,74 

65.02 

65.29 

65.56 

65.84 

66.11 

66.39 

.27 

40 

66.67 

66.94 

67.22 

67.50 

67.79 

68.07 

68.35 

68.63 

68.92 

69.20 

.28 

41 

69.49 

69.78 

70.07 

70.36 

70.65 

70.94 

71.23 

71.53 

71.82 

72.12 

.29 

42 

72.41 

72.71 

73.01 

73.31 

73.61 

73.91 

74.22 

74.52 

74.83 

75.13 

.30 

43 

75.44 

75.75 

76.06 

76.37 

76.68 

76.99 

77.30 

77.62 

77.94 

78.25 

.31 

44 

78.57 

78.89 

79.21 

79.53 

79.86 

80.18 

80.51 

80.83 

81.16 

81.49 

.32 

45 

81.62 

82.15 

82.48 

82.82 

83.15 

83.49 

83.82 

84.16 

84.50 

84.84 

.34 

46 

85.19 

85.53 

85.87 

86.22 

86.57 

86.92 

87.27 

87.62 

87.97 

88.32 

.35 

47 

88.68 

89.04 

89.39 

89.75 

90.11 

90.48 

90.84 

91.20 

91.57 

91.94 

.36 

48 

92.31 

92.68 

93.05 

93.42 

93.80 

94.17 

94.55 

94.93 

95.31 

95.69 

.38 

49 

96.08 

96.46 

96.85 

97.24 

97.63 

98.02 

^ 8.41 

98.81 

99.20 

99.60 

.39 

60 

100.0 100.4 

100.8 

101.2 

101.6 

102.0 

102.4 102.8 

103.3 103.7 
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SHRINKAGE CONVERSION TABLE 
TABLE IV 

Four Fi^e Table for Converting: 

(1) Drying Shrinkage (per cent of dry size) to Drying Shrinkage (per cent of 
plastic size), 

(2) Firing Shrinkage (per cent of fired size) to Firing Shrinkage (per cent of un- 
fired or dry size), and 

(3) Expansion (per cent of initial size) to Expansion (per cent of final size). 


UncoD- 






Unconverted percentage 






verted • 
peroeDt- 0.0 


0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 


0.8 

0.9 

L/iuer* 

encee 

age — — — 






Converted percentage 






0 

0.000 

0 

.100 

' 0.200 

0 

.299 

0.398 

0.498 

0.596 

0.695 

0 

.794 

0.892 

ToiT 

1 

0.990 

1 

.088 

1.186 

1 

.283 

1.381 

1 .478 

1.575 

1.672 

1 

768 

1.865 

.097 

2 

1.961 

2 

.057 

2.153 

2 

.248 

2.344 

2.439 

2.534 

2.629 

2 

.724 

2.818 

.095 

3 

2.913 

3 

007 

3.101 

3 

.195 

3.288 

3.382 

3.475 

3.568 

3 

.661 

3.754 

.093 

4 

3.846 

3 

939 

4.031 

4 

.123 

4.215 

4.306 

4.398 

4.489 

4 

.580 

4.671 

.091 

5 

4.762 

4 

.853 

4.943 

5 

.033 

5.123 

5.213 

5.303 

5.393 

5 

.482 

5.571 

.090 

6 

5.660 

5 

749 

5.838 

5 

.927 

6.015 

5.103 

6.191 

6.279 

6 

367 

6.455 

.088 

7 

6.542 

6 

629 

6.716 

6 

.803 

6.890 

6.977 

7.063 

7.149 

7 

.236 

7.322 

.087 

8 

7.407 

7 

493 

7.579 

7 

.664 

7.749 

7.834 

7.919 

8.004 

8 

.088 

8.173 

.085 

9 

8.257 

8 

341 

8.425 

8 

509 

8.592 

8.676 

8.759 

8.842 

8 

925 

9.008 

.083 

10 

9.091 

9 

173 

9.256 

9 

.338 

9.420 

9.502 

9.584 

9.666 

9 

.747 

9.829 

.082 

11 

9.910 

9 

991 

10.07 

10 

15 

10.23 

10.31 

10.39 

10.47 

10 

55 

10.63 

.08 

12 

10.71 

10 

79 

10.87 

10 

95 

11.03 

11.11 

11.19 

11.27 

11 

35 

11.43 

.08 

13 

11.50 

11 

58 

11.66 

11 

74 

11.92 

11.89 

11.97 

12.05 

12 

13 

12.20 

.08 

14 

12.28 

12 

36 

12.43 

12 

.51 

12 59 

12.66 

12.74 

12 82 

12 

89 

12 97 

.08 

15 

13.04 

13 

12 

13.19 

13 

.27 

13.34 

13.42 

13.49 

13.57 

13 

.64 

13.72 

.08 

16 

13.79 

13 

87 

13.94 

14 

02 

14,09 

14 16 

14.24 

14 31 

14 

38 

14.46 

.07 

17 

14.53 

14 

60 

14 68 

14 

75 

14.82 

14 89 

14.97 

15 04 

15 

11 

15.18 

.07 

18 

15.25 

15 

33 

15.40 

15 

47 

15.54 

15.61 

15.68 

15.75 

15 

82 

15 90 

.07 

19 

15.97 

16 

04 

16.11 

16 

18 

16.25 

16 32 

16.39 

16.46 

16 

53 

16.60 

.07 

20 

16.67 

16 

74 

16.81 

16 

87 

16.94 

17.01 

17.08 

17.15 

17 

22 

17.29 

.07 

21 

17.36 

17 

42 

17,49 

17 

56 

17.63 

17.70 

17.76 

17.83 

17 

90 

17.97 

.07 

22 

18.03 

18 

10 

18.17 

18 

23 

18.30 

18 37 

18.43 

18.50 

18 

57 

18.63 

.07 

23 

18.70 

18 

76 

18.83 

18 

90 

18.96 

19.03 

19.09 

19.16 

19 

22 

19.29 

.07 

24 

19.35 

19. 

,42 

19.48 

19 

55 

19,61 

19.68 

19.74 

19.81 

19, 

,87 

19.94 

.06 

25 

20.00 

20. 

06 

20.13 

20 

19 

20.26 

20.32 

20.38 

20.45 

20. 

51 

20.57 

.06 

26 

20.63 

20. 

70 

20.76 

20 

82 

20.89 

20.95 

21.01 

21.07 

21. 

14 

21.20 

.06 

27 

21.26 

21. 

32 

21 .38 

21. 

45 

21 .51 

21.57 

21 63 

21 69 

21. 

75 

21.81 

.06 

28 

21.87 

21 . 

94 

22.00 

22. 

06 

22.12 

22.18 

22.24 

22.30 

22 

36 

22.42 

.06 

29 

22,48 

22. 

54 

22.60 

22, 

,66 

22.72 

22.78 

22.84 

22.90 

22. 

96 

23.02 

.06 

30 

23.08 

23. 

14 

23.20 

23. 

,25 

23.31 

23.37 

23.43 

23.49 

23. 

55 

23.61 

.06 

31 

23.66 

23. 

72 

23.78 

23. 

,84 

23.90 

23.95 

24.01 

24.07 

24. 

13 

24.18 

.06 

32 

24.24 

24. 

30 

24.36 

24. 

41 

24.47 

24.53 

24.59 

24.64 

24. 

70 

24.76 

.06 

33 

24.81 

24. 

87 

24.92 

24. 

98 

25.04 

25.09 

25.15 

25.21 

25 

26 

25.32 

.06 

34 

25.37 

25. 

43 

25.48 

25. 

54 

25.60 

25.65 

25.71 

25.76 

25. 

82 

25.87 

.06 

35 

25.93 

25. 

98 

26.04 

26. 

09 

26.14 

25.20 

26.25 

26.31 

26. 

36 

26.42 

.05 

36 

26.47 

26. 

52 

26.58 

26. 

63 

26.69 

26.74 

26.79 

26.85 

26. 

90 

26.95 

.05 

37 

27.01 

27. 

06 

27.11 

27. 

17 

27.22 

27.27 

27.33 

27.38 

27. 

43 

27.48 

.05 

38 

27.54 

27. 

59 

27.64 

27. 

69 

27.75 

27.80 

27.85 

27.90 

27, 

95 

28 01 

.05 

39 

28.06 

28. 

11 

28.16 

28 

21 

28.26 

28.32 

28.37 

28.42 

28. 

47 

28.52 

.05 

40 

28.57 

28. 

62 

28.67 

28. 

72 

28,77 

28.83 

28.88 

28.93 

28. 

98 

29.03 

.05 

41 

29.08 

29. 

13 

29.18 

29. 

23 

29.28 

29.33 

29.38 

29.43 

29. 

48 

29.53 

.05 

42 

29.58 

29. 

63 

29.68 

29. 

73 

29.78 

29.82 

29.87 

29.92 

29. 

97 

30.02 

.05 

43 

30.07 

30. 

12 

30.17 

30. 

22 

30.26 

30 31 

30.36 

30.41 

30. 

46 

30.51 

.05 

44 

30.56 

30. 

60 

30.65 

30. 

70 

30.75 

30.80 

30.84 

30.89 

30. 

94 

30.99 

.05 

45 

31.03 

31. 

08 

31.13 

31. 

18 

31.22 

31.27 

31.32 

31.37 

31. 

41 

31,46 

.05 

46 

31.51 

31. 

55 

31 .60 

31. 

65 

31.69 

31.74 

31.79 

31 .83 

31. 

88 

31.93 

.05 

47 

31.97 

32. 

02 

32.07 

32. 

11 

32.16 

32.20 

32.25 

32.30 

32 

34 

32.39 

.05 

48 

32.43 

32. 

48 

32.52 

32. 

57 

32.61 

32.66 

32.71 

32.75 

32. 

80 

32.84 

.05 

49 

32.89 

32. 

93 

32.98 

33. 

02 

33.07 

33.11 

33.16 

33.20 

33. 

24 

33.29 

.04 

50 

1 . 

33.33 

33. 

38 

33.42 

33. 

,47 

33.51 

33.55 

33.60 

33.64 

33. 

69 

33.73 

.04 




SIEVES AND SCREENS 

The following terms are often employed in reportmg the results of a screen analy* 
sis. 

Cumulative Per Cent is the term employed to express the percentage of the 
total amount of a material which would remain on a testing sieve if only one sieve 
were used for testing the entire sample; to obtain the cumulative weight, it is 
necessary to add the weight of all of the material which remains on sieves coarser 
than the one in question to the amount remaining on the sieve in question. When such 
data is plotted as a curve, each point on the curve represents the total material that 
would be retained if only the one sieve represented by that particular point were 
used in the sieve analysis. 

Effective Size is a term customarily employed in specifications for filtration 
sands; effective size is measured by that opening in millimeters which will just pass 
10% of a representative sample of sand. 

Uniformity (^-efficient is the numerical value obtained by dividing the sieve 
opening (in millimeters) which will pass 60% of the sample by the sieve opening 
(m millimeters) which will just pass 10% of the sample. 



TYLER STANDARD SCREEN SCALE SIEVES 
The W. S. Tyler Co., Cleveland, Ohio 



Meshes i)er 

Lineal 

Sieve Opening 

Wire Diameter 

inch 

cm. 

inch 

tnm 

inch 

mm. 

2.5 

0.98 

0.312 

7.92 

0.088 

2.24 

3 

1.18 

0.263 

6.68 

0.070 

1.78 

3.5 

1.38 

0.221 

5.61 

0.065 

1.65 

4 

1.57 

0.185 

4.70 

0.065 

1.65 

5 

1.97 

0.156 

3.96 

0.044 

1.12 

6 

2.36 

O.lol 

3.33 

0.036 

0.914 

7 

2.76 

0.110 

2.79 

0.0328 

0.833 

8 

3.15 

0.093 

2.36 

0.032 

0.813 

9 

3.54 

0.078 

1.98 

0.033 

0.838 

10 

3.94 

0.065 

1.65 

0.035 

0.889 

12 

4.72 

0.055 

1.40 

0.028 

0.711 

14 

5.51 

0.046 

1.17 

0.025 

0.635 

16 

6.30 

0.0390 

0.991 

0.0235 

0.597 

20 

7.87 

0.0328 

0.833 

0.0172 

0.437 

24 

9.45 

0.0276 

0.701 

0.0141 

0.358 

28 

11.02 

0.0232 

0.589 

0.0125 

0 318 

32 

12.60 

0.0195 

0.495 

0.0118 

0.300 

35 

13.78 

0.0164 

0.417 

0.0122 

0.310 

42 

16.54 

0.0138 

0.351 

0.0100 

0.254 

48 

18.90 

0.0116 

0.295 

0.0092 

0.234 

60 

23.62 

0.0097 

0.246 

0.0070 

0.178 

65 

25.59 

0.0082 

0.208 

0.0072 

0.183 

80 

31.50 

0.0069 

0.175 

0.0056 

0.142 

100 

39.37 

0.0058 

0.147 

0.0042 

0.107 

115 

45.28 

0.0049 

0.124 

0.0038 

0.097 

150 

59.06 

0.0041 

0.104 

0.0026 

0.066 

170 

66.93 

0.0035 

0.089 

0.0024 

0.061 

200 

78.74 

0.0029 

0.074 

0.0021 

0.053 

250 

98.43 

0.0024 

0.061 

0.0016 

0.041 

270 

106.3 

0.0021 

0.058 

0.0016 

0.041 

325 

128.0 

0.0017 

0.043 

0.0014 

0.036 
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U. S. SIEVE SERIES 

U. S. Bu. Standards, Standard Screen Series, 1919 



Meshes per 
Lineal 

Sieve Opening 

Wire Diameter 

% Tolerance in 

Siev« 

No. 

Average Maximum 
Opening Upeuiiig 

Wire 

Diameter 

inch 

cm. 

inch 

mm. 

inch 

mm. 

2.5 

2.58 

1 

0.315 

8 00 

0.073 

1.85 

1 

10 

5 

3 

3.03 

1.2 

0.265 

6.73 

0.065 

1.65 

1 

10 

5 

3.5 

3.67 

1.4 

0.223 

5.66 

0.057 

1.45 

1 

10 

5 

4 

4.22 

1.7 

0.187 

4.76 

0.050 

1.27 

1 

10 

5 

5 

4.98 

2 

0.157 

4.00 

0.044 

1.12 

1 

10 

5 

6 

5.81 

2.3 

0.132 

3.36 

0.040 

1.02 

1 

10 

5 

7 

6.80 

2.7 

0.111 

2.83 

0.036 

0.92 

1 

10 

5 

8 

7.89 

3 

0.0937 

2.38 

0.0331 

0.84 

2 

10 

5 ! 

10 

9.21 

3.5 

0.078? 

2.00 

0.0299 

0.76 

2 

10 

0 

12 

10.72 

4 

0.0661 

1.68 

0.0272 

0.69 

2 

10 

5 

14 

12,58 

5 

0.0555 

1.41 

0.0240 

0.61 

2 

10 

5 

16 

14.66 

6 

0.0469 

1.19 

0.0213 

0.54 

2 

10 

5 

18 

17.15 

7 

0.0394 

1.00 

0.0189 

0.48 

2 

10 

5 

20 

20.16 

8 

0.0331 

0.84 

0.0165 

0.42 

3 

25 

5 

25 

23.47 

9 

0.0280 

0.71 

0.0146 

0.37 

3 

25 

5 

30 

27.62 

11 

0.0232 

0.59 

0.0130 

0.33 

3! 

25 

5 

35 

32.15 

13 

0.0197 

0,50 

0.0114 

0.29 

3 

25 

5 

40 

38.02 

16 

0.01 65 

0.42 

0.0098 

0.25 

3 

25 

5 

45 

44.44 

18 

0.0138 

0.35 

0.0087 

0.22 

3 

25 

5 

50 

52.36 

20 

0.0117 

0.297 

0.0074 

0.188 

4 

40 

10 

60 

61.93 

24 

0.0098 

0.250 

0.0064 

0.162 

4 

40 

10 

70 

72.46 

29 

0.0083 

0.210 

0.0055 

0.140 

4 

40 

10 

80 

85.47 

34 

0.0070 

0.177 

0.0047 

0.119 

4 

40 

10 

100 

101.01 

40 

0.0059 

0.149 

0.0040 

0.102 

4 

40 

10 

120 

120.48 

47 

0.0049 

0.125 

0.0034 

0.086 

4 

40 

10 

140 

142.86 

56 

0.0041 

0.105 

0.0029 

0.074 

5 

60 

15 

170 

166.67 

66 

0.0035 

0.088 

0.0025 

0.063 

5 

60 

15 

200 

200 

79 

0.0029 

0.074 

0.0021 

0.053 

5 

60 

15 

230 

238.10 

93 

0.0024 

0.062 

0.0018 

0.046 

5 

60 

15 

270 

270.26 

106 

0.0021 

0.053 

0.0016 

0.041 

5 

60 

15 

325 

323 

125 

0.0017 

0.044 

0.0014 

0.036 

5 

60 

15 


BRITISH STANDARD SCREEN SCALE SIEVES 
British Engineering Standards Association 


Meshes per 




Wire 


Tolerance 

Approx. 

Lineal 

Sieve Opening 

Diameter 

Standard 

Average 

Screening 







Gauge 

Aperture 

Area 

inch 

cm. 

inch 

mm. 

inch 

mm. 


±% 


5 

1.97 

0.1320 

3,35 

0.068 

1 73 

15.5 

3 

44 

6 

2.36 

0.1107 

2.81 

0.056 

1.42 

17 

3 

44 

7 

2.76 

0.0949 

2.41 

0.048 

1.22 

18 

3 

44 

8 

3.15 

0.0610 

2.06 

0.044 

1.12 

18.5 

3 

42 

10 

3.94 

0.0660 

1.68 

0.034 

0.864 

20.5 

3 

44 

12 

4.72 

0.0553 

1 .40 

0.028 

0.711 

22 

3 

44 

14 

5.51 

0.0474 

1.20 

0.024 

0.610 

23 

3 

44 

16 

6.30 

0.0395 

1.00 

0.023 

0.584 

23.5 

3 

40 

18 

7.09 

0.0336 

0.853 

0.022 

0.559 

24 

6 

36 

22 

8.66 

0.0275 

0.699 

0.018 

0.457 

26 

5 

36 

25 

9.84 

0.0236 

0.599 

0.0164 

0.417 

27 

5 

35 

30 

11.81 

0.0197 

0.500 

0.0136 

0.345 

29 

5 

35 

36 

14.17 

0.0166 

0.422 

0.0112 

0.284 

31.5 

5 

36 






BRITISH STANDARD SCREEN SCALE SIEVES 


Meshes per 
Lineal 

Sieve Opening 

Wire 

Diameter 

Tolcnrance 
Standard Average 

1 Approx. 

Screening 

inch 

cmti. 

inch mm. 

inch 

mm. 

±% 


44 

17.32 

0.0139 0.353 

0.0088 

0.224 

34.5 5 

38 

52 

20.47 

0.0116 0.295 

0.0076 

0.193 

36 6 

37 

60 

23.62 

0.0099 0.251 

0.0068 

0.173 

37 6 

35 

72 

28.35 

0.0083 0.211 

0.0056 

0.142 

38.5 6 

36 

85 

33.47 

0.007 0.178 

0.0048 

0.122 

40 6 

35 

100 

39.37 

0.006 0.152 

0.004 

0.102 

42 6 

36 

120 

47.24 

0.0049 0.124 

0.0034 

0.086 

43.5 6 

35 

150 

59.06 

0.0041 0,104 

0.0026 

0.066 

45.5 8 

37 

170 

66.93 

0.0035 0.089 

0.0024 

0.061 

46 8 

35 

200 

78.74 

0.003 0.076 

0.002 

0.051 

47 8 

36 

240 

94.49 

0.0026 0.066 

0.0016 

0.041 

48 8 

38 



CERAMIC EQUIVALENT WEIGHTS 



Based Upon the International Atomic Weights of 1933. 


Compiled by F. C. SMITH, B. 

S. (Chem. Eng.) and R. 0. HUMMEL 


of The Harshaw Chemical Co., Cleveland, Ohio. 


Abbreviations used in the tal)le: 





anhyd., anhydrous 


, loss of 1 atom of oxygen 


atm., atmosphere of pressure 

RO, base equivalent 


d., decomposition 


H 2 O 3 , amphoteric equivalent 


diss., dissociation 


ROz, acid equivalent 


—HzO, loss of 1 mole water 

subl., sublimes 


monocl., 

monoclinic 

<, 

below or less than 


m. p., melting point 

>, 

above 

or greater than 


Mineral or 


Formula 

Equivalent Weight 


Compoaad 

Formula 

Weight 



Melting 





RO 

R2O3 ROz 

Point ®C. 

f Al bite (soda feldspar) Na20* AbOs'SSiOz 

524.29 

524 29 

524.29 87.38 

1100 =h 

Alum (ammonium) 

1 Alz(S04)r 

906.63 


906.63 

94 



(NH4)zS04-24H20 




Alum (potash) 

Al 2 (S 04 ) 3 *K 2 S 04 - 

948.75 

948.75 

948.75 

92 



24 H 2 O 





Alum (soda) 

Alz(S04)3-Na2S04* 

916.55 

916.55 

916.55 

61 



24 H 2 O 





Alumina 


AI2O3 

101.94 


101.94 

2050 

Aluminum fluoride 

AIF3 

83.97 


167.94 55.98 

1040 

hydrate (hydroxide) AIzOa’SHzO 

155.99 


155.99 

2050 

sulfate 


Alz (804)3*1 8HzO 

666.40 


666.40 

d87 

sulfate (anhyd.) 

At2(S04)3 

342.12 


342.12 

d770 

Andalusite 

AlzOj'SiOz 

162.00 


162.00 162.00 


Anorthite (calcium 

CaO-AIzOs-aSiOz 

278.14 

278.14 

278.14 139.07 

1650 

feldspar) 






Antimony pentoxide SbzOs 

323.52 


323.52 - 

0 , 450 






- 

20, 1060 

tetroxide 

86204 

307.52 


307.52 - 

0,1060 

trioxide 

SbzOj 

291.52 


291.52 

652 

sulfide (needle) 

SbzSj 

339.70 


339.70 

550 

Apatite 


3CaO‘Pz05 

310.28 

103.43 

310.28 

1670 

Arsenous oxide 

AszOa 

197.86 


197.86 

subl. 

Barium carbonate 

BaCOs 

197.36 

197.36 


d900 

Chloride 

BaCl2-2H20 

244.31 

244.31 

- 

2 H 20 , 100® 

1 






m.p.962 
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CERAMIC EQUIVALENT WEIGHTS 


Mineral or 
Compound 

Formula 

Formula 

Weight 

Equivalent Weight 

RO R 2 O 3 RO 2 

Melting 
Point ®C. 

chloride (anhyd.) 

BaClz 

208.27 

208.27 



962 

Chromate 

BaCr 04 

253.37 

253.37 

506.74 



fluoride 

BaFz 

175.36 

175.36 


175.36 

1280 

fluosiiicate 

BaSiF« 

279.42 

279.42 


SiOz 


hydroxide 

Ba( 0 H) 2 - 8 H 20 

315.50 

315.50 


279.42; 
2F 93.14 

- 8 H 2 O, 550 

oxide 

BaO 

153.36 

153.36 



m.p. 78 
1923 

selenite 

BaSeOs 

264.56 

264.56 


264.56 

d. 

sulfate (barytes) 

BaS 04 

233.42 

233.42 



d1580 

Beryllium oxide 

BeO 

25.02 

25.02 



2450 ±50 

Beryl 

3Be0-Al203-6Si02 

537.36 

179.12 

537.36 

89.56 

1410 

Bismuth .ixide 

Bi 203 

466.00 


466.00 


860 

sub-nitrate. 

BiO-NOs-HzO 

305.02 


610.04 


d260 

Bone ash 

Imp. Cas (P 04)2 





. , . - 

Borax 

Na20*2B203*10H20 

381.43 

381 .43 

190.71 


75 

Borax (anhyd.) 

NazO-aBzOs 

201.27 

201.27 

100.63 


741 

Bone acid 

BzOs-SHzO 

123.69 


123.69 


d185 

oxide (anhyd.) 

B 2 O 3 

69.64 


69.64 


-1!/2H20,300 

577 

Cadmium carbonate 

CdC03 

172.41 

172.41 



d<500 

oxide 

CdO 

128.41 

128.41 



d900-1000 

selenide 

CdSe 

191.61 

191 .61 


191 .61 

<1350 

sulfate 

3CdS04*8H20 

769.53 

256.51 



tr. 42 

sulfate (anhyd.) 

CdS04 

208.47 

208,47 



1000 

sulfide 

CdS 

144.47 

144.47 



1750 ioo.tia 

Calcium borate 

2Ca0*3B203*5H20 

411.16 

205.58 

137.05 



carbonate 

CaCOs 

100.08 

100.08 



d825 

chloride 

CaCIz’eHzO 

219.09 

219.09 



30 

chloride (anhyd.) 

CaClz 

110.99 

110.99 



772 

fluoride 

CaFz 

78.08 

78.08 


78.08 

1330 

fluosiiicate 

CaSi Fe 

182.14 

182.14 


S 1 O 2 

d. 

hydroxide 

Ca(OH )2 

74.10 

74.10 


182.14; 
2F 60.71 

-H 2 O, 580 

oxide 

CaO 

56.08 

56.08 



2572 

phosphate (ortho) 

SCaO-PzOs 

310.28 

103.43 

310.28 


1670 

silicate 

Ca 0 *Si 02 

116.14 

116.14 


116.14 

1540+ 

sulfate (gypsum) 

CaS 04 - 2 H 20 

172.17 

172.17 



-IViHzO, 128 

sulfate (piaster) 

CaS 04 '!/ 2 H 20 

145.15 

145.15 



- 2 H 2 O, 163 
-Vz^zO, 163 

sulfate (anhyd.) 

CaS 04 

136.14 

136.14 



monocl. 1450 

Celestite 

SrS04 

183.69 

183.69 



d1580 

Cerium oxide 

C 0 O 2 

172.13 



172.13 

1950 

China clay 

Al 203 * 2 Si 02 - 2 H 20 

258.09 


258.09 

129.05 

1755± 

Chromic acid 

CrOj 

100.01 


200.02 


d190 

fluoride 

CrFa-SHzO 

271 . 1 5 


542.30 

180.77 


oxide (green) 

CrzOs 

152.02 


152.02 


1900 

sulfate 

Cr2(S04)3*18H20 

716.48 


716.48 


~ 12 H 20 , 100 

Chromite 

FeO'CrzOs 

223.86 

223.86 

223.86 

223.86 

2180 

Cobaltous acetate 

Co(CH3C02)2- 

4 H 2 O 

249.05 

249.05 

498.10 


-4H20,140 

carbonate 

C 0 CO 3 

118.94 

118.94 

237.88 


dlOO 

chloride 

CoCiz'BHzO 

237.95 

237.95 

475.90 


-OHzOJIO 
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CERAMIC EQUIVALENT WEIOHTS 


Mineral or 
Compound 

Formula 

Formula 

Weight 

Equivalent Weight 

RO R 2 O 3 RO 2 

Melting 
Point ®C, 

Cobaltoiis nitrate 

Co(NO,)2-6HzO 

291 .05 

291.05 

582.10 


<100 

oxide 

CoO 

74.94 

74.94 

149.88 


dlSOO 

cobal tic oxide (blk.) CojOa 

240.82 

80.27 

160.54 



phosphate (anhyd.) Co 3 (P 04)2 

366.86 

122.29 

244.58 



sulfate 

CoS04*7H20 

281.11 

281 . 1 1 

562.22 


96.8 

sulfate (anhyd.) 

C 0 SO 4 

155.00 

155.00 

310.00 


dBSO 

Copperas 

FeS04-7H20 

278.01 

278.01 

556.02 


~7HzO, 300 
m.p. 64 

Cupric acetate 

Cu(CH3C02)2-H20 

199.63 

199.63 



d240 

carbonate (basic) 

CuC03-Cu(0H)2 

221 .16 

110.58 



d. 

chloride 

CUCI 2 - 2 H 2 O 

170.62 

170.62 



- 2 H 2 O, 110 
m. p. d. 

nitrate 

Cu(N 03)2*6H20 

295.68 

295.68 



-HNO 3 , 170 
-SHzO, 26.4 

oxide (black) 

CuO 

79.57 

79.57 



d1026 

sulfate 

CuS 04-6H20 

249.71 

249.71 



- 5 H 2 O, 250 
d650 

Cuprous oxide (red) 

CU 2 O 

143.14 

143.14 



-0,1800 
m.p. 1235 

Cryolite 

3NaF-AIF3 

209.96 

139.98 

419.92 

2F,69.98 

1000 

Cornwall stone (aprx. ) 

RO'2ViAl2O3*20SiO2 







Dolomite 

Ca C 03 *MgC 03 

184.40 

4 




Feldspar (potash) 

KzO-AIzOa-eSiOz 

556.50 

556.50 

556.50 

92.75 

1250=fc 

Feldspar (soda) 

NazO^AIzOs'eSiOz 

524.29 

524.29 

524.29 

87.38 

1100 =b 

Feldspar (lime) 

CaO* Al 203 * 2 Si 02 

278.14 

278.14 

278.14 

139.61 

1550 

Ferric chloride 

FeCl3*6H20 

270.30 

** 



37 

hydroxide 

Fe(OH)3 

106.86 

exon 



-IViHzO, 500 

oxide (red) 
Ferrous-ferric oxide 

FezOs 

159.68 




d1560 

(black, maonetic) 

FeO* F 02 O 3 

231 . 52 

77.17 

154.34 


d1538 

Ferrous oxide 

FeO 

71.84 

71.84 

143.68 


1420 

sulfate 

FeS04-7H20 

278.01 

278.01 

556.02 


- 7 H 2 O, 300 
m.p. 64 

Flint 

SiOz 

60.06 



GO. 06 

1600 to 2230 

Fluorspar 

CaFz 

78.08 

78.08 


78.08 

1330 

Qypsum 

CaS 04 - 2 H 20 

172.17 

172.17 



- 2 H 2 O, 163 

Kaolin 

AIz 03*2SI0 z- 2H20 

258.09 


258.09 

129.05 

1755 to 1790 

Lead acetate 

Pb(CH3C0z)z*3H20 379.31 

379.31 



~3H20, 75 

borate 

Pb 0 -B 203 'H 20 

310.88 

310.88 

310.88 


-H 2 O, 160 

carbonate 

PbC03 

267.22 

267.22 



d315 

carbonate (basic) 

2PbC03*Pb(0H)2 

775.68 

258.56 



d400 

Chloride 

PbClz 

278.13 

278.13 



501 

chromate 

PbCr04 

323.23 

232.23 

646.46 


844 

oxide (litharoe) 

PbO 

223.22 

223.22 



888 

oxide (red) 

Pb304 

685.66 

228.55 



d500 

bi-eilioate 

PbO-28iOz 

343.34 

343.34 

171.67 



sulfate 

PbS04 

303.28 

303.28 



1170 

sulfide (galena) 

PbS 

239.28 

239.28 



1120 

Lithium carbonate 

LizCOt 

73.88 

73.88 



618 

oxide 

LizO 

29.88 

29.88 



subL<1000 

Lime 

CaO 

56.08 

56.08 



2570 

Magneeium carbonate MgCOi 

84.32 

84.32 



d350 

chloride 

MgClz^aHzO 

203.33 

203.33 



d118 

hydroxide 

Mg(OH)z 

58.34 

58.34 



d. 


«C«COi 100.08; MoCOs84.32 ***Fe0 106.86; FezO) 213.72 

^F«0 270. 30; FesOi 540.60 *>f**FaO 79.84: FeaOs 159.68 
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CERAMIC EQUIVALENT WEIGHTS 


Mineral or 
Compound 

Formula 

Formula 

Weight 

£c 

RO 

luivalent Weight 

R 2 O 3 ROz 

Meltiiig 

Point 

Magnesium oxide 

MgO 

40.32 

40.32 



2800 

ailicate (talc) 

3Mg0*4Si02'H20 

379.22 

126.41 


94.80 


sulfate 

MqS04‘7H20 

246.49 

246.49 



d70 

Manganese carbonate 

MnCO} 

114.93 

114.93 



d. 

dioxide (black) 

MnOz 

86.93 

86.93 



-0,636 

oxide (green) 

MnO 

70.93 

70.93 



1650 

sulfate (anhyd.) 

MnS04 

150.99 

150.99 



700 

Manganic oxide 
(brown) 

MnaOs 

157.86 

78.93 



-0,1080 

Manganous-manganic 
oxide (red) 

Mn304 

228.79 

76.26 



1705 

Molybdic acid 

H 2 Mo 04 'H 20 

180.03 



180.03 

-HzO, 70 

Molybdic trioxide 

MoOa 

144.00 



144.00 

795 

Neodymium oxalate 

Nd 2 (C 2 O 4 ) 3 * 10 H 2 O 

732.70 



732.70 

d400 

oxide 

NdzOj 

336.54 

336.54 



1900=b 

Nickel carbonate 

NiCOa 

118.69 

118.69 



d. 

chloride 

NiCl 2 * 6 H 20 

237.70 

237.70 



d. 

chloride (anhyd.) 

NiCiz 

129.60 

129.60 




sulfate 

NiS04«7H20 

280.86 

280.86 



-HzO, 6103 

sulfate (anhyd.) 

N 1 SO 4 

154.75 

154.75 



-SOj, 840 

oxide (black) 

N 12 O 3 

165.38 

165.38 



to NiO, 600 

oxide (green) 

NiO 

74.69 

74.69 



toNizOs, 400 

Orthoclase 

KzO-AIzOa'eSiOz 

556.50 

556.50 

556.50 

92.75 

1170 

Phosphorus pentoxide PaOs 

142.04 



142.04 

subl. 

Potassium carbonate 

K 2 C 03 - 2 H 20 

174.23 

174.23 



-2H20,100- 

200 

Potassium carbonate 
(pearl ash) 

KzCOj 

138.20 

138.20 



891 

chloride 

KCI 

74.56 

74 56 



790 

chromate 

K2Cr04 

194.21 

194.21 

388.42 


975 

dichromate 

KzCraO/ 

294.22 

294 . 22 

294.22 


398 

nitrate (salt pe er) 

KNO 3 

101.11 

101 .11 



tr. 129;d40() 

oxide 

K 2 O 

94.20 

94.20 



1 

silicate 

KzO-SiOi 

154.26 

154.26 


154.26 

976 

Quartz 

SiOz 

60.06 



60.06 

1600 to 2230 

Rutile 

TiOz 

79.90 



79.90 

d1640 

Selenium 

Sos 

633.60 



79.20 

50 to 217 

dioxide 

SeOz 

111.20 


- . . 

Ml. 20 

subK 317 

Silica 

SiOz 

6C.06 



60. OC 

I 60 O to 2230 

Silicon carbide 

SiO 

40.06 


..... 

40.06 

*diss. 2240 

Sodium aluminate 

NazO'AIzOj 

163.93 

163.93 

163.93 


1650 

antimonate 

NazO'SbzOs 

385.51 

385.51 

385.61 



bicarbonate 

NaHCOa 

84.00 

84.00 



-Hz 003,270 

carbonate (crystals) NazCOj-IOHaO 

286.18 

286.15 



-HzO, 100 

carbonate (anhyd.) 

NazCOz 

105.99' 

105.99 



851 

chloride 

NaCI 

68.45 

56.45 



804 

chromate 

NazCrO4'10H2O 

342.16 

342,18 

684.32 


20 

dichromate 

Naz Crz07*2HzO 

298.05 

298*06 

298.05 


- 2 H 2 O, 100 

fluoride 

NaF 

42.00 

84.00 


84.00 

992 

fluosilicate 

NazSiFc 

188.08 

188.05 



980 

nitrate 

NaNOs 

85.01 

170.01 



308 

oxide 

NazO 

61.99 

61.99 


• • s • « 

..... 

phosphate, di- 

NazHP 04 - 12 HzO 

358.21 

358.21 


?16.42 

35 

phosphate, tri- 

NasP 04 * 12 H 20 

380.20 

253.46 


760.40 

d73 

selenide 

NazSe 

126.19 

125.19 


125.19 

>876 


•Formation at1840«C. ♦♦SIO* 188.05; 2F 62.68 
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CERAMIC EQUIVALENT WEIGHTS 


Mineral or 


Formula 

Equivalent Weight 

HHHIii 

Compound 

Formula 

Weight 

RO 

R 2 O 3 RO 2 

Melting 
Point ®C. 

Sodium selenite 

NajO^SeOz 

173.19 

173.19 

173.19 


silicate 

Na 20 ‘Si 02 

122.05 

122.05 

122 05 

1088 

silicate, di- 

Na20'28i0t 

182.11 

182.11 

91.06 


sulfate (anhyd.) 

Na 2 S 04 

142.05 

142.05 


884 

uranate** 

Na2U04 

348.13 

348.13 

348.13 


uranyl carbonate** 2 Na 2 C 03 'U 02 C 0 i 

542.13 

271.06 

542.13 

d. 

Stannic chloride 

SnCU 

260,53 


260.53 

30 

oxide (tin oxide) 

Sn 02 

150.70 


150.70 

1127 

Stannous chloride 

SnCl 2 - 2 H 20 

225.65 


2?5.65 

38 

Strontium carbonate 

SrCOj 

147.63 

147.63 


‘| 4 g 760 atm. 

oxide 

SrO 

103.63 

103.63 


2430 

sulfate (celestite) 

SrS04 

183.69 

183.69 


d1580 

Tin oxide 

Sn 02 

150.70 


150.70 

1127 

Titanium dioxide 

Ti 02 

79.90 


79.90 

d1640 

Uranium oxide 

UjO, 

842.42 


842.42 

d. 

trioxide 

U 03 

286.14 


286.14 

d. 

Vanadium pentoxide 

ViOs 

181.90 

. » . . 

181.90 

800 

Zinc carbonate 

ZnCOj 

125.38 

125.38 


-CO 2 , 300 

oxide 

ZnO 

81,38 

81.38 


>1800 

selenite 

Zn 0 *Se 02 

192.58 

192.58 

192.58 



Zirconium oxide 

Zr02 

123.22 


123.22 

2700 

silicate 

Zr02*Si02 

183.28 

183.28 

183 28 

2550 

Zirconia 

ZrOz 

123.22 


123.22 

2700 


^Position of this oxide depends upon acid-base ratio; status questionable. 







FLOW MEASUREMENT 


From Information Furnished by Members of the Technical Staff of 
The Bailey Meter Co., Cleveland, Ohio 


Nomenclature. — 

C= Coefficient of Discharge; unit: 
a ratio. 

Wa — Rate of flow; unit: pounds 
per hour. 

P = Density of flowing fluid; unit: 
pounds per cubic foot. 

p'/= Density of dry air at 29.92 
inches of mercury pressure 
and at the actu^ (experi- 
mental) temperature; unit: 
pounds per cubic foot. 

p'a = Density of saturated steam 
vapor at 60®F. ; unit : pounds 
per cul)ic foot. 

C/= Specific gravity of air or gas 
under actual (experimental) 
conditions referred to air at 
29.92 iiKihes of mercury pres- 
sure and 60 °F. as unity; 
unit: a ratio. 

If «= Differential head; unit: inches 
of water. 

jF/i « D ifferential head; unit: inches 
of mercury. 

h = Differential head; unit: inches 
of flowing fluid. 

d\ - Diameter of pipe; unit: inches. 

dz = Diameter of orifice ;unit :inches. 

iS= Saturation of air or gas mix- 
ture with moisture in per 
cent divided by 100, under 
actual (experimental ) con- 
ditions. 

p'/— Pressure of saturated steam at 
actual (experimental ) tem- 
perature; unit: inches of 
mercury. 

Pf =Obvserved absolute pressure 
(equal to barometric read- 
ing plus gage reading in 
inches of mercury); unit: 
inches of mercury. 

One of the most convenient methods 
for measuring the flow of fluids through 
a conduit, is by means of a head meter. 
In the head meter, a primary element 
18 placed in the flowing fluid to produce 
a pressure difference or differential 
head which the secondary element then 
uses as an indication of the rate of 
flow. The primary element produces 
the differential head either by con- 
stricting the flow (orifice, venturi 


tube, flow nozzle, weir, etc.) or by 
measuring the impact of the flowing 
fluid (pitot tube). The secondary ele- 
ment consists of some form of man- 
ometer for measuring the differential 
head produced by the primary element. 

If the flow is to be measured accur- 
ately, the flowing fluid must be free 
froiti turbulence, such as would be pro- 
duced by obstructions and bends in the 
piping too near the orifice location, 
and must not be a pulsating flow as 
would be produced by reciprocating 
engines, pumps, and certain types of 
blowers. j"he flowing fluid must also be 
non-viscous unless corrections arc 
applied, corrections which are beyond 
the scope of th» short presentation. 
In general, at least, a length equal to 
20 diameters of straight pipe without 
valves or fittings should precede the 
primary element location. 

Manometers. — Manometers usual- 
ly consist of two glass tulies connected 
at the bottom. The differential pres- 
sures are connected to the tops of the 
glass tubes. The glass tubes are usually 
filled half full with a liquid and the 
difference between the levels will give 
the differential. Liquids commonly used 
in manometers are: water (sp. gr. 
1.00); carbon tetrachloride (sp. gr. 
1.60); acetylene tetrabromide (sp. gr. 
2.96); and mercury (sp. gr. 13.56). 
Since dilferenLials are usually expressed 
in inches of water, it is necessary to 
convert measurements with other 
liquids to the corresponding head of 
water. This is done by multiplying the 
differential head of the liquid by its 
specific gravity. If the liquid in the 
gauge is under a column of the liquid 
whose flow is being measured, the 
specific gravity of the flowing liquid 
must be 8ul:)tracted from the specific 
gravity of the gage liquid. If, for 
example, the flow of water (sp. gr. = 1 ) 
is being measured by a mercury man- 
ometer (sp. gr. = 13.56), then 
Jf, (13.56-1)= Jf 

The weight of gases can usually be 
neglected except at high pressures. 

Orifices. — One of the simplest of 
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the primary dements used to produce 
a throttling action is the orifice plate. 
It consists of a thin disc of stainless 
steel or monel metal in the center of 
which is a hole smaller in diameter 
than the inside of the pipe with which 
it is to be used. The maximum re- 
duction in pressure produced by this 
throttling action is at a point, down- 
stream irom the orifice plate, called 
the vena conlracta. The position of the 
vena contracts with a given orifice is 
practically the same for all rates of 
flow. Since the pressure is partially 
restored after passing the vena con- 
tracts, it is desirable to make the down- 
stream connection to the manometer as 
near the vena contracta as possible. 

The outside diameter of the orifice 
plate should fit snugly inside the bolt 
circle of the pipe flange so that the 
orifice hole will be concentric with 
respect to the pipe diameter. For use 
in pipes of six inches or less in diameter, 
the orifice plate should be ^ inch in 
thickness; for pipe diameters from 6 
inches up to 15 inches the orifice plate 
should be at least inch in thickness. 
It is essential that the inside of the 
orifice hole be smooth and free from 
burrs. The upstream edge must be 
sharp and square, and the downstream 
side should have a 45° bevel to 
inch edge thickness. 

The connections to the orifice should 
be made by means of inch pipe 
nipples. These nipples should be filed 
ilueui with the inside of the pipe and 
must, under no conditions, project into 
the flowing stream. The upstream con- 
nection should be made about one ^e 
diameter from the orifice plate. The 
downstream connection should be at 
the vena contracta. If an easily con- 
densed gas or vapor (e. g., steam) is 
being measured, a reservoir for col- 
lecting condensate (water) must be 
placed on each nipple. Each reservoir 
should hold about 20 or 30 cubic inches 
of condensed liquid, and these reser- 
voirs must be so mounted that the 
liquid level is exactly at the same height 
in both, otherwise a false differential 
will be created. 


Selection and Calculation of the 
Proper Size of Orifice. — The general 
formula for calculating orifices is; 


TFA«360X(d2)*Xa 




HP 


nr 


These formulas do not take into acs 
count the compressibility of the gas 
nor the thermal expansion of the orifice 
plate but are sufficiently accurate for 
most practical applications. Since 
Wh, dz, and H are variables, it is nec^ 
essary to assign values to two of these 
factors in order to solve the equation. 
The diameter of the orifice hole dz is 
usually selected so as to give the 
maximum U when the flow \Vh is at 
the maximum. H is, therefore, selected 
before stating the design of the orifice. 
It is desirable to make H as large as 
practical for more accurate reading if 
the differential is to be read by means 
of a U-tube manometer. If a flow meter 
is to be used, the H will usually be 
the maximum head for which the flow 
meter is designed. H is also limited in 
some instances by the pressure loss 
that can be tolerated, as is the case 
when measuring flows under low pres- 
sures. The pressure loss due to the 
orifice may be calculated from curve 
No. 3 on per cent differential head lost. 

The most practical method for cal- 
culating an orifice is by trial since it 
eliminates solving a fourth degree 
equation. A value for dz is arbitrarily 
chosen, then from the orifice ratio 
dz/di. a value for C is found from 
curves No. 2 on discharge coefficients. 
These values are then placed in the 
equation and the equation is solved for 
Wh. If an approximate value for the 
maximum flow through the pipe line 
is known, the value for dz is altered 
until the desired value for Wh is 
secured. 

When the orifice is in operation, of 
course, the values for di, dz, C, and P 
are constant so long as the state of the 
fluid does not differ from that for which 
the orifice was designed. These factors 
are then multiplied together to give a 
new constant by which the instan- 
taneous value for H as read from the 
mraometer or meter may be multi- 
plied to give the rate of flow per hour 
at that instant. This is done by writing 
equation No. 1 (see below) in Uiis 
form: 
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T^;,«|^(360)X(ci2)*X(C)X 

The terms enclosed within the brackets 
being the constant for the orifice. 

The desirability for designing an 
orifice to give the maximum differen- 
tial head will be appreciated when it is 
realized that the differential head 
developed by a flow through an orifice 
is a square root relationship » so that if 
an ormce, for example, has twice the 
necessary capacity, it will develop 
only one-fourth the head otherwise 
obtainable. If no estimate of the maxi- 
mum flow is available, it may be nec- 
essary to design and build a trial orifice 
and from trial tests run with this orifice 
siiflicieiit data can be secured from 
whi(;h an orifice of correct proportions 
can be designed. 

Example. — The flow of water through a 6 
inch pipe is estimated to be 160,000 pounds per 
hour. What should be the diameter of the 
orifice hole if used with a 10 inch manometer? 
Where should the downstream tap be located? 
What IS the pressure loss due to the orifice at 
maximum flow? What is the flow through the 
6 inch pipe when an orifice, designed for the 
conditions mentioned above, produces a 5 
inch differential on the mercury manometer? 
The water (sp. gr. =1) to be measured is at a 
temperature of 60® F., and therefore p=62.4; 


the manometer to be used has a maximum 
range of 10 inches of mercury (sp. or. 13.56), 
or H *10(13.66— 1 ) *125.6 inches of water. 

For a trial a 3 inch orifice hole may be as- 
sumed. The ratio, di/dy, will then be 3.00/ 
6.00 *0.50. From curve No. 2 it will be found 
that for a 0.50 ratio and a 6 inch pipe, C is 
0.608. These values are then substituted in 
equation No. 1, and grouping the values which 
are constants gives the following: 



*16,100XVl25.6 
*180,100 pounds per hour. 


From curve No. 1 it will be found that for a 
0.50 ratio, the downstream connection should 
be 0.6 diameters froili the orifice plate to bring 
its position at the middle of the vena contracta; 
is., 0.6X6 *3.6 inches, and the minimum 
distance allowable is 0.4X6 *2.4 inches, and 
the maximum distance allowable is 0.75X6* 
4.5 inches. 

The pressure loss due to the orifice is cal- 
culated by multiplying H by a constant as 
read from curve No. 3. Thus, in the example 
given above, the pressure lost with a 0.50 
ratio is 0.72 of the head which at the maximum 
flow is: (0.72) X (125.6) *90.5 Inches of water, 
or since (inches of water) 4-27.72* pounds per 
square inch, the pressure loss due to the orince 
when 180,000 pounds per hour is flowing 
through the pipe w»ll be: 90.5 4-27.72*3.26 
pounds per square inch. 

The rate of flow for 5 inches of mercury 
differential is calculated as follows: 

H *5X (13.56—1 ) *62.8 inches of water 

Wa * 16,1 00 X - s / 62.8 

*127,400 pounds per hour. 


ORIFICE FORMULAS 


For liquids: 

(1) IF;, = (360) X (C) X 

fMMML 

For dry gases under actual (experi- 
mental) conditions of temperature 
and pressure: 

(2 ) ITa = (360 ) X (d* ) 2 X (C ) X 


[(pf) («/) 

V 

\di/ 


For wet gases under actual (experi- 
mental) conditions of temperature 
and presvsure: 

(3) Wh=-(S60)X(dz)2X(C)X 



'fXG,(p,-p'r)+(P'a) (S)]H 


PITOT TUBE FORMtrLAS 

Two common types of pitot tubes bined impact reverse one opening 

are the combined impact reverse, and faces upstream and the other opening 

the combined impact sialic. In the com- downstream. In the combined impact 



QUALITATIVE SPECTROGRAPHIC ANALYSIS TABLES 


nt 


ALUIMINUM 

3961.527 

3944.032 

3092.713 

3082.155 


3962.28 Ca 


3w 

.12 Ni 

1 

lOh 

.09 Ca 


15 

3961.59 Zr 


600 

3961.53 Al 

1 

3000 

.3 Ao 


15 

.15 Fa 

1 

25 

.00 Co 

1 

60 

3960.91 Ca 

II 

40 

.76 Cr 


40 

(Also Cb, Fa, 
W) 

Mo« 

Sb. Th, 

3946.33 Co 

1 

200 

.13 Fa 


30 

3044.90 Fa 

1 

15 

.38 Ir 

1 

20 

3044.03 Al 

1 

2000 

3943.89 Ca 

II 

40 

.82 U 


35 

.69 Th 


10 

.67 Cb 


20 

.66 V 

1 

50 

.61 Cr 

1 

18 

.35 Fa 

1 

40 

.14 Ce 

II 

12 

.09 Mo 


10 

.04 Mo 


10 

3942.44 Fa 

1 

100 

(Also Ni 1 

, Rh. 

W, Y) 

3094.18 Cb 

M 

100 

3093.99 Cu 

1 

150 

.68 Mo 


10 

.61 Ce 


18 

.68 Bi 

1 

lOw 

.61 W 


12 

.46 Ca 


2 

.36 Fa 


70 

.34 Ca 

II 

12 

.11 V 

II 

100R 

.01 U 


20 

3092.99 Ta 


18 

.99 Mg 

1 

125 

.84 Al 


60R 

.78 Fa 


60 

.73 Na 

II 

50 

.72 V 


lOOr 

8802.71 Al 

1 

1000 

.70 Mo 


20 

.44 Ta 


60 

.39 Cd 

II 

10 


.07 

Mo 


30 

.06 

fa 


16 

3091.92 

Ca 


20 

.84 

Mo 


10 

.58 

Fa 

1 

300 

(Also Cr 

, Ir, 

Rh 1, 

So II, 

Y, 2r 1) 




3083.74 

Fa 

1 

600 

.05 

Th 


12 

3082.84 

Co 

1 

35 

.70 

Mn 


12 

.68 

Cd 

1 

30 

.62 

Co 


150R 

.45 

Ta 


15h 

.30 

Ce 


20 

.27 

Rb 

1 

10 

.18 

Th 


10 

3082.16 

Al 

1 

800 

.11 

V 

1 

80r 

.05 

Mn 


50 

.03 

Th 


12 

.01 

V 

t 

15 

3081.95 

Mo 


25 

.86 

W 


10 

.85 

Ta 


50 

.66 

Th 


10 

,55 

Ca 

1 

2 

.33 

Mn 


75 

.16 

Mo 


25 

3080.83 

Cd 

1 

150 

.76 

Ni 

1 

200 

(Also Cb 

, Sc 

II, Ti 

1, U, Y 


ANTIIMONY 

2877.916 

2598.062 


2878.45 

Cr 


20 

.38 

Mo 


20 

2877.98 

Cr 

II 

30 

2877.92 

Sb 

1 

250W 

.91 

Ca 


1h 

.69 

Cu 

II 

5 

.69 

V 


15 

.69 

Ta 


15 

.68 

Ir 

1 

20 

.52 

R 

II 

40 

,44 

Ti 

II 

30 

.30 

Fa 

1 

200 

2876.95 

Cb 


40W 

(Also Ca, 

U, W, Zr II) 

2598.42 

W 


10 

.37 

Fa 

II 

700 

.17 

Mn 


12 


2698.0$ 8b I 200 

2697.73 W 10 

.69 U 25 

(Also Co, Fe, Ir, Ir I, Rh, Rh 
I, Ta) 


ARSENIC 

2860.452 

2780.197 

2349.84 


2860.96 Cr 

II 

60 

.85 Zr 

1 

15 

.80 U 


15 

.76 Rh 

1 

30 

.68 Pt 

II 

30 

.68 Rh 

1 

30 

.67 Ir 

1 

12 

.47 U 


35 

2860.45 As 

1 

SOr 

2859.97 V 

1 

50 

(Also Ce, 

Fe, Ti 1, W) 

2780.70 Cr 

1 

600R 

.70 Fe 


30 

.54 Fa 


10 

.52 Bi 

1 

200W 

.28 W 

tl 

10 

.25 Cb 


30 

2780.20 As 

1 

75R 

.04 Mo 


60 

.01 Ce 


15 

.00 Mn 


25 

2779.83 Mg 


40 

.82 Sn 


80 

.70 Ta 


SOr 

.54 Rh 

1 

100 

(Also Ir 1, U, 

W) 

2350.84 Be 

1 

12 

.69 Be 

1 

25 

.54 W 


12 

.47 Ni 


10 

.28 Co 

1 

12 

.05 Ir 


15 

2349.86 Cd 


2 

.85 Sb 


8 

2349.84 As 

1 

250R 

.78 Mo 


lOw 

.59 Zr 


10 

2348.61 Be 

1 

2000R 

(Also Cb, Cu, 
Ti II, U, V, Y) 

Fe 

1, Rh, 


MRIUM 

5535.551 

4554.042 

3071.691 




923 


QUALITATIVE SPECTROGRAPHIC ANALYSIS TABLE 


BARIUM (Continued) 


5535.55 

Bm 

lOOOR 

,41 

Fe 

50 

.24 

Ce 

15 

.04 

Rh 

80 

5534.81 

Sr 

20 

.66 

Fe 

20 

5533.05 

Mo 

200 

(Also Rh 1, Ta, 

U, V 1, 

4556.35 

Ta 

200 

.13 

Fe 

150 

4555.52 

2r 

30 

.49 

Tl 

125 

.36 

Cs 

2000R 

.30 

Cr 

15 

.13 

Zr 

15 

.10 

U 

20 

.09 

Cr 

15 

.08 

Ti 

12 

4554.83 

Cr 

25 

.59 

Pt 

10 

.51 

Ru 

1000R 

4554.04 

Ba 

lOOOR 

.04 

Ce 

35s 

4553.95 

Cr 

20 

.80 

Mo 

20 

.7 

bhPb 

6 

.69 

Ta 

200/ 

.33 

Co 

25 

.32 

Mo 

12 

.31 

Mn 

12h 

.22 

Mo 

12 

.18 

Ni 

15r 

.05 

V 

20 

.01 

Zr 

10 

4552.55 

Fe 

10 

.53 

W 

12 

4551.95 

Ta 

400 

(Also Cb, 

Y 1, Zr 

3072.39 

Ce 

20 

.34 

Co 

200R 

.12 

Th 

10 

.11 

Ti 

25 

.06 

Zn 

200 

3071.96 

Co 

80 

.94 

R 

60 

.62 

Ce 

188 

3071.59 

Ba 

lOOR 

.59 

Ca 

5 

.56 

Cb 

10 

.44 

Mo 

25 

.30 

Cr 

15 

.24 

TI 

12 

.11 

Ce 

20g 

.03 

Rh 

20 


3070.90 Mo 
.89 V 
.82 Th 
.27 Mn 
(Also Fe, Fe 
U, W M. Y) 


BERYLLIUM 

3131.072-3130.416 


2348.610 

3132.59 Mo 

lOOOR 

.07 Zr 

10 

.06 Cr 

25 

.04 Ce 

15 

3131.83 Hg 

200 

.55 Hg 

400 

.21 Cr 

20 

3131.07 Be 

200 

.07 Th 

12 

3130.87 Ce 

30 

.80 Ti 

25 

.79 Rh 

60 

.79 Cb 

100 

.73 U 

10 

.58 Ta 

100W 

.67 Ba 

2 

.46 W 

10 

3130.42 Be 

200 

.33 Ce 

30 

.29 Ta 

15/ 

.27 V 

50 

.20 Ce 

15 

.01 Ag 

25h 

3129.95 Ta 

50 

.91 Th 

10 

.76 Zr 

10 

.55 Ta 

50 

48 Co 

40 

.37 Na 

35 

.33 Fe 

100 

.31 NI 

125 

(Also Fe, 

II, Ir, Ti 

1, U, Yll) 

2349.84 As 

250R 

.10 Bi 

10 

2348.82 Cu 

15d 

.74 NI 

10 

234S.61 Be 

2000R 

.59 Zr 

15 

.30 Ir 

20 

2347.97 W 

10 

.58 Ba 

30 

(Also Cb, Fe 

II, Mn, Mo, 

R 11. U) 


BISMUTH 

3067.716 

2897.975 

3069.24 Ta 

150 

3068.68 Ce 

20 

.64 Mo 

15 

.18 Fe 

1 150 

.00 Mo 

30 

3067.94 Fe 

15 

.76 Sn 

10? 

3067.73 Th 

12 

3007.72 Bi 

1 SOOOhR 

.64 Mo 

10 

.31 Rh 

80 

.24 Fe 

1 300 

.16 Cr 

M 25 

.12 V 

1 15 

.01 

60 

.01 lOa 

1 6 

3066.76 -Ta 

10 

.38 V 

1 400r 

(Also Ir, U, 
1, Zr M) 

W, W II, Zr 

2899.04 ta 

200 

2898.54 Cr 

12 

.43 Ta 

30 

.36 Fe 

100 

.35 Ir 

1 10 

.27 Be 

1 20 

.19 Be 

1 15 

2897.99 Mn 

15 

2897.98 BI 

1 SOOWR 

.87 R 

1 400 

.81 Cb 

15 

.80 Mn 

15 

.63 Mo 

20 

(Also Ce, Ir, Rh, Th, U, V, W, 
Y II, Zr) 


BORON 


2497.733-2496 

.778 

2498.50 

R 

1 

400 

.33 

Ta 


30 

.28 

Mo 


10 

.23 

V 

1 

10 

2497.86 

Mo 


20 

.82 

Fe 

II 

15 

2497.73 

B 

1 

soc 

.72 

Sn 


8 

.58 

Mo 


30h 

.48 

W 

II 

10 

2496.99 

Fe 


20 

2498.78 

B 

1 

300 

.77 

Sn 


10 

.64 

Ta 


20 

.64 

W 

II 

10 

.53 

Fe 


40 


40 
10 
12 
100 

II, Ir, Ta, 
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RORON (Continued) 

.31 Cr 1 125r 

.27 Ir 1 10 

2495.86 Fe 1 25 

.82 R 1 40 

.72 Sn 100 

(Also Cb, Co, Qe 1, 

V, W, Zr II) 

CADMIUM 

6438.4696 

3610.510 

3261.057 

2288.018 

6440.97 Mn 


60 

6439.17 Co 


80 

.07 Ca 

1 

160 

6438.47 Cd 

1 

2000 

6435.16 Y 

1 

150 

(Also Ce, Ta, W, Zr 1) 

3612.47 Rh 

1 

200 

3611.52 Cs 

1 

200 

.39 U 


12 

.34 Ce 

II 

10 

.13 Ta 


25 

.06 Y 

II 

40 

.00 Ba 


10 

3610.91 Co 


10 

.81 Cu 

1 

25 

.70 Fe 

1 

10 

3610.81 Cd 

1 

1000 

.46 Ni 

1 

lOOOr 

.30 Mn 


60 

.16 Fe 

1 

100 

.16 Ti 

1 

100 

.05 Cr 


20 

3609.77 Ir 


30 

.69 Ce 


40 

.68 U 


15 

.59 TI 

1 

12 

.31 NI 

1 

200 

3608.86 Fe 

1 

500 

(Also Cb, Co, 

Mo, 

Pt,Th, 

3262.33 Sn 

1 

400h 

.01 Fe 


30 

.01 Ir 

1 

20 

3261.96 Ba 

1 

40 

.88 Cb 


10 

.72 U 


15 

.61 TI 

II 

70 

.33 Fe 


25 

.17 W 


10 

.08 V 


15 

1281.08 Cd 

1 

300 

3260.98 Ce 

II 

25 


.93 Ca 


1h 


.82 Co 

1 

70 


.74 B 

11 

4 


.56 Cb 


15 


.48 Mo 


10 


.26 Fe 


20 


.26 T 1, 

II 

12 


.23 Mn 


75 


.18 Ta 


125 


.11 Zr 

1 

10 


3259.99 Fe 

1 

150 


(Also Ce, R, 

R 

, Th, 

Zr) 

2288.39 NI 

1 

12 


.19 R 

II 

15 


.12 As 

1 

250R 


2288.02 Cd 

1 

ISOOR 


2287.88 Ir 


20 


.81 Co 


12d 


.67 W 


10 


.08 Ni 

II 

100 


(Also Fe 1, 

Mn, 

Ta. 

V) 

CALCIUM 


4226.728 



3968.468 



3933.666 



3179.332 



4227.76 Zr 

I 

150 


.75 Ce 


40 


.74 V 

1 

10 


.65 Ti 

1 

18 


.43 Fe 

1 

300 


.41 Co 


10 


4226.92 W 


15 


.76 Cr 


125 


.74 Ir 


30 


.74 Ce 


50 


4226.73 Ca 

1 

500R 


.73 Mo 


15 


.57 Qe 

1 

200 


.55 Mo 


10 


.43 Fe 

1 

80 


.34 W 


10 


.29 Mo 


20 


4225.96 Fe 

1 

80 


.50 Ir 


15 


.47 Fe 

1 

80 


(Also B, Cb, Th, U, 

V II, 

Y) 

3970.10 Ta 


100 


3969.75 Cr 

1 

200 


.26 Sr 

1 

30 


.26 Fe 

1 

600 


.20 W 


12 


.17 Ir 


30 


.12 Co 

1 

lOOw 


.06 Cr 

1 

80 



.00 Th 10 

3968.48 Ir 25 

.47 Ce 35 

8968.47 Cm II 500R 
.43 Y 10 

.26 Zr I 100 

.22 Ag 100 

.09 V II 25 

3967.97 Fe I 60 

.48 U 10 

.42 Fe 125 

(Also Cb, Ir I, Mo. Rh I. 
Y 11. Zr) 


3934.84 

.24 

.23 

.12 

.01 

3933.91 
.90 
.73 

3933.67 

.66 

.65 

.62 

.60 

.38 

3932.92 
.92 

(Also Cb. 

3180.95 

.76 

.28 

.23 

.20 

.16 

3179.83 

.73 

.64 

.42 

.35 

3179.33 < 

.29 
.28 I 
.24 i 
.14 i 
.06 ^ 
.06 I 
.05 • 
.04 I 

3178.97 I 
.75 < 
.69 1 
.55 I 
.50 I 
.49 ( 


Ir I 

TI I 
Rh I 
Zr II 
V I 

Co I 
Ir 
Ce 

Ca II 

Ir 

Co 

Ag 

Fe I 
Sc I 
Cu I 
Th 

, Fe, Mo, 


200 

30 

100 

20 

100 

60 

20 

60 

600R 

20 

80 

80 

200 

60 

10 

10 

U, W, Zr I) 
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CALCIUM (Continued) 

.02 Fe I 300 
(Also Cb, Ir I, Mo, Pt, V, W 
li, Zr I) 

CARBON 

2478.573 


2479.13 Cr 20 

.05 V 15 

2478.66 Hg I 15h 

2478.57 C I 400 

.31 Sb 75 

.22 Ta 60 


(Also Cb, Co, Fe II, Ir I, Zr) 



CERIUM 



4186.599 


4188.32 

Mo 

100 

.07 

U 

10 

4187.80 

Fe 1 

200 

.32 

Ce II 

35 

.25 

Co 1 

50 

1 04 

Fe 1 

250 

4180.98 

U 

10 

4180.60 

Ce II 

80 

.36 

Cr 

50 

.28 

Mo 

15 

.12 

Tl 1 

100 

.02 

W 

12 

4185 83 

Mo 

40 

.66 

Ir 

25 

.35 

Cr 

30 

.33 

Ce II 

30 

4184.90 

Fe 1 

100 

(Also Cb, Ce, Fo, 

, Zr, Zr 

1, Zr II) 



CHROMIUM 


4289 721 
4254 346 
2843.252 


4292.13 

Mo 

100 

4291.47 

Fe I 

125 

.20 

Mo 

15 

.19 

Cb 

10 

.17 

Ba 

10 

.14 

Ti 

10 

4290.94 

Ti 1 

70 

.89 

U 

15 

.87 

Fe 1 

20 

.6 

Na 1 

3 

.38 

Fe 

35 

.23 

Ti II 

35 

.21 

Zr 1 

40 

.19 

Mo 

30h 

4289.94 

Ce 

50 


.92 Ti 

1 

15 

.88 U 


12 

4289.72 Cr 

1 

3000R 

.45 Ce 

II 

25 

.44 Cb 


10 

.42 Mo 


20 

.36 Ca 

1 

35 

.07 Ti 

1 

125 

4288.84 U 


20 

.71 Rh 

1 

400 

.67 Ce 

II 

30 

.64 Mo 


80 

.38 Cr 


15 

.01 Ni 

1 

150 

4287.41 Ti 

1 

100 

(Also Mn, Pt, 

Th, 

VII, W, 

4255.78 Co 


40 

.50 Cr 


30 

.44 Cb 


30 

.36 Ce 

II 

10 

4254.96 Mo 


25 

.70 Co 


20 

.69 Cb 


10 

.43 Mo 


10 

.39 Cb 


10 

4254. 35 Cr 

1 

5000R 

.15 Bi 

1 

10 

4253 85 U 


12 

.70 Cb 


25 

.57 Zr 

1 

20 

.5 Sr 


2 

.36 Ce 


40s 

.34 Cu 

1 

7wh 

4252.97 Cb 


30 

.97 Sr 

1 

2 

.31 Co 

1 

150 

(Also Co, Fe, 

, Th 

, W, V 1 

2844.25 Ta 


400r 

2843.98 Fe 

1 

300 

.95 Ag 


5 

.78 W 


9 

.63 Fe 

1 

125 

2843.25 Cr 

II 

125 

2842 83 Ce 


26d 

.82 Ta 


200 

.82 Th 


12 


(Also Cb, Fe, Mo, Tl I, 
U, Zr II) ‘ 


COBALT 

3453.505 

3405.120 

3456.23 Co I 2000R 

.22 Rh I 300 

3454.48 Ce 10 

.17 Ti I 15 


3453.74 Cr 

1 

30 

3453.51 Co 

1 

3000R 

.33 Cr 

1 

35 

.02 Fe 


30 

3452.89 Ni 

1 

600R 

.68 Th 


10 

.65 Cb 


15 

.62 W 


7 

.60 Mo 


10 

.28 Fe 

1 

150 

3451.92 Fe 

1 

100 

(Also Ce 1 
Ta, U, Y 1) 

1, 

Pt, Pt 

3406 81 Fe 

1 

100 

.13 Cb 


30 

3405 98 Ce 


‘ 25 

.94 Mo 


25 

.82 Co 


30R 

.81 Ce 


10 

.75 U 


12 

.66 Bi 

1 

60 

.41 Cb 


80 

.33 Bi 


40 

.22 Cr 


12 

.16 V 

I 

30 

3405.12 Co 

1 

2000R 

.09 Ti 

1 

20 

.03 Ag 


3 

3404,91 Ce 


18 

.83 Zr 

II 

40 

.58 Pd 

1 

2000R 

.43 Ce 


12 

.36 Fe 

1 

100 

.34 Mo 


20 

.30 Fe 

1 

25 

.13 Co 


18 

3403 65 Cd 

1 

800 

(Also Fe, 

Ta, 

Th, W) 


COLUMBIUM 

4079.729 

4058.938 

3130.786 

3094.183 


4081.22 

Ce 

40 

.22 

Zr 1 

150 

4080.93 

Ba 1 

2 

.61 

U 

12 

.55 

Cu 1 

30w 

.22 

Fe 1 

60 

.22 

Cr 

15 

.1 

bhSr 

2 

4079.90 

Ir 

25 

.85 

Fe 1 

80 

4079.73 

Cb 1 

500w 

.72 

Ti 1 

40 
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COLUMBIUM (Continued) 


.67 

Ce 


15 

.42 

Mn 


50 

.24 

Mn 


50 

.21 

Bi 

II 

2h 

.19 

Ta 


10 

.02 

Ce 


15 

4078.47 

Tl 

1 

125 

.36 

Fe 

1 

80 

.32 

Ce 


15 

.31 

2r 

1 

10 

4077.81 

Hfl 

1 

150 

.71 

Sr 

II 

400r 

.41 

Co 

1 

lOOwh 

(Also Cb 

Ce II 

1, Fe, 

, Mo, Rh 

Th, W, ^ 

i/l, Y 

1) 


4060.27 

Tl 

1 

60 

.08 

2r 


10 

4059.88 

Ca 


2h 

.72 

Fe 


15 

.61 

Mo 


10 

.39 

Mn 


20 

.23 

ir 


30 

4058.96 

Mg 


2 

40».94 

Cb 


lOOOw 

.93 

Mn 


80 

.93 

Ca 


3d 

.77 

Cr 


80 

.76 

Fe 


40 

.60 

Co 


100 

.46 

Ta 


10 

.24 

Ce 


18 

.23 

Fe 


80 

.19 

Co 


100 

.16 

U 


10 

.14 

Ti 


50 

.0 

bhSr 


3 

4057.95 

Mn 


80 

.87 

In 


80 

.83 

V 


10 

.82 

Pb 


2000R 

.71 

Zn 


80 

.63 

Mg 


lOw 

.62 

Tl 


40 

.58 

Mo 


10 

.20 

Co 

1 

100 

(Also Ce 

,Th, 

, W) 

3132.64 

Ta 


250w 

.59 

Mo 


1000R 

.07 

Zr 


10 

.06 

Cr 


25 

.04 

Ce 


15 

3131.83 

Hg 


200 

.55 

Hg 


400 

.21 

Cr 


20 


.07 Be 

II 

200 

.07 Th 


12 

3130.87 Ce 


30 

.80 Ti 


25 

.79 Rh 


60 

3130.79 Cb 


100 

.73 U 


10 

.58 Ta 


100W 

.57 Ba 


2 

.46 W 


10 

.42 Be 

11 

200 

.33 Ce 


30 

.29 Ta 


15 1 

.27 V 

II 

50 

.20 Ce 


15 

.01 Ag 


25h 

3129.95 Ta 


50 

.91 Th 


10 

.33 Fo 

1 

100 

.31 Ni 

1 

125 

(Also Co 1, 
Ti 1. Y II) 

Fe, 

Fe 11, 

3095.86 Cr 


125 

.10 Ce 

11 

15 

.04 U 


12 

3094.90 Fe 

1 

30 

.83 U 


10 

.74 Th 


10 

.69 V 

1 

40 

.66 Mo 


150 

.20 V 


20 

3094.18 Cb 

II 

100 

.01 Ir 


20 

3093.99 Cu 

1 

150 

.88 Fe 


40 

.87 Ta 


50 

.81 Fe 

1 

50 

.79 V 


30 

.74 Cd 

11 

3 

.68 Mo 


10 

.61 Ce 


18 

.58 Bi 

1 

lOw 

.51 W 


12 

.46 Ca 


2 

.36 Fe 


70 

.34 Ce 

II 

12 

.11 V 

li 

100R 

3092.99 Mg 

1 

125 

.72 V 


lOOr 

.71 Al 

1 

1000 

(Also Cb, Ir, 

Rh 

1, Sc, Ti 

Y II, Zr 1, Zr II) 



CESIUM 

4593.177 

4555.355 


4594.63 

Co 


400 

.40 

Cr 


10 

.11 

Mn 


12 

.11 

V 


30wh 

4593.93 

Co 


30 

.83 

Cr 


12 

4593.18 

Cs 


UOOR 

4592.66 

Fe 


200 

.58 

W 


15 

.54 

Cr 


25 

.53 

Ni 


200 

.42 

W 


20 

.21 

Mo 


20 

4591.83 

Ba 


15 

.39 

Cr 

II 

200 

(Also Mo, Sc 1, 

Th, U, 

4556.87 

W 


15 

.35 

Ta 


200 

.17 

Cr 


40 

.13 

Fo 


150 

4555.92 

Cu 


2 

.90 

Fe 


12 

.52 

Zr 


30 

.49 

Ti 


125 

4555.36 

Ct 


2000R 

.30 

Cr 


15 

.13 

Zr 

1 

15 

.10 

U 


20 

.09 

Cr 


15 

.08 

Tl 

1 

12 

4554.83 

Cr 


25 

.59 

Pt 


10 

.51 

Ru 

1 

1000R 

.04 

Ba 

II 

1000R 

.04 

Ce 


35s 

4553.95 

Cr 


20 

.69 

Ta 


2001 

(Also Cb, Ir, 

Mo, 

Th, V, 


Y I, Zr II) 


COPPER 

3273.962 

3247.540 


3274.95 

Ta 

200 

.86 

Ce 

35 

.66 

Ca 

20 

.46 

Ta 

35 

.45 

Fo 

80 

.22 

Na 

15 

.06 

Ce 

10 

3273.96 

Cu 

8000R 

.96 

Mo 

20 

.96 

Ca 

2 

.93 

Co 

10 

.89 

Cb 

20r 

.88 

Th 

10 
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COPPER (Continued) 

.62 Sc 

1 35 

.13 Ta 

70 

.05 Zr 

II 50 

.03 V 

1 30 

.02 Mn 

20 

(Also ir 1, 

Rh, TI 1, U) 

3248.52 Ta 

100 

.52 Mn 

100 

.46 Ni 

1 150 

.43 Ce 

12 

.28 Ca 

1h 

.21 Fe 

1 200 

3247.62 Mo 

30 



.90 ue 

19 

.55 Ag 

15 

.55 Sb 

2h 

.54 Mn 

125 

3247.54 Cu 1 

5000R 

.47 Cb 

60w 

.28 Fe 1 

20 

.27 Cr 1 

20 

.21 Fe 

10 

.18 Co 1 

80 

3247.00 Co 1 

35 

3246.96 Fe 1 

100 

.90 Ta 

35h 

.67 Ce 1,11 

35 

3245.98 Fe 1 

200 

(Also Ir 1, Pt 1, 

Th, U) 

FLUORINE 

5291.0 


5292.9 bhF 

150 

. 52 Cu 1 

50 

.14 Rh 1 

80 

.08 Mo 

20 

5291.0 bhF 

200 

5290.95 Ba 

10 

.94 Ce 

12 

.85 Fe 1 

15 

.72 V 

10 

(Also Cr, Mn, Th 

, U, V 1, 

Y II, Zr) 



GALLIUM 

4032.982 

2943.637 


4034.49 Mn 
.26 Th 
.06 Cr 
4033.91 Ti 
.76 Ir 
.73 U 
.54 Sb 




3037.94 Ni 

1 

BOOR 

.39 Fe 

1 

700R 

(Also Cb, Ce, 1 

r. 

Mn II, Sc II, 

Ti 11, W II, Y 1) 


2652.49 Al 

1 

150R 

.04 Hg 

1 

100 

.01 Ce 


10 

2651.90 V 

1 

50 

.71 Fe 

1 

60 

2651.58 Ga 

1 

30 

.48 Ta 


50 

.18 Qe 

1 

40 

2650.86 Pt 

1 

700 

(Also Cb, 

U, W) 


.67 Ce lOd 

4030.76 Mn I 600r 

.49 Fe I 120 

(Also In, Ir I, Mn, Mo, Sc 
1, W, Zr, Zr II) 

2944.18 Qa 10 

2943.91 Ni I 50r 

.90 U 10 

.77 Ta 10 

2943.64 Ga I 10 

.57 Fe 12 

.48 Co I 30 

.20 V I 30 

.16 Ir I 30 

(Also Ce, Ir, Mn, Mo, V, W) 

GERMANIUM 

3039.064 
2651 . 676 


GOLD 

2675.95 

2427.95 


.15 

iPt 1 

800w 

.83 

tr 1 

35 

.33 

Mn 

15 

.11 

Fe 

15w 

.11 

Rh 1 

10 

.98 

Co 1 

low 


.95 

Am I 

250R 

.94 

Cb 

10 

.90 

Ta 

150 

.88 

U 

15 

.87 

W 

12 

.76 

V 1 

12 

.40 

W 

10 

.3 

bhB 

60 

.28 

Fe 

30 

.13 

W 

10 

.12 

U 

15 

.57 

Pt 

200 


.81 

Co 1 

10 

i, Ti II) 


.60 

Mn 

50 


.47 

Ir 1 

35 

2428.42 

Mn 

.43 

Fe 1 

400 

.29 

Co 

.06 

Th 

12 

.28 

V 

.82 

Mo 

20 

.23 

Ti 

.78 

Cr 1 

80 

.20 

Pt 

.67 

Cd 

4 

.20 

Ag 

.67 

Co 1 

70 

.10 

Sr 

.50 

U 

10 

.04 

Pt 

.36 

In 1 

1000R 

2427.95 

Au 

.32 

Fe 

20 

.64 

Ta 

.31 

W 

10 

.62 

U 

.26 

U 

15 

.61 

Ir 

.26 

Ir 1 

25 

.49 

W 

.21 

Ca 1 

1h 

.45 

U 

.06 

Ga 1 

1000 

.29 

W 

.71 

V 

20 

.00 

Co 

.60 

Th 

12 

2426.35 

Sb 

.31 

Co 1 

25 

(Also Cb, Fe 


I, Th, TI 


150 

12 

25 

lOd 

12 

10 

12 

76 







QUALITATIVE SPECTROGRAPHIC ANALYSIS TABLE 



INDIUM 


4511.323 

3256.090 

3039.356 


4512.74 Ti 1 

1 100 

.28 Ca 1 

1 10 

.15 Mo 

25 

4511.90 Cr 

80 

.64 C© 

10 

.50 Ta 

300 

.34 Cd 

5 

45U.32 In 1 

SOOOR 

.30 Sn 

200 

.17 TI 

40 

4510.98 Ta 

200W 

.54 Th 

30 

.32 U 

20 

.01 Cr 

15 

4509.39 Cu 1 

150 

(Also Cb, Ir, Mn, Pt i, 

V 1. Zr I) 

3257.59 Fe 1 

100 

.0 bh B 

100 

3256.77 Ta 

100 

.70 Fe 

20 

.68 Ce 

20 

.27 Th 

10 

.25 Ce 

12 

.21 Mo 

40 

.14 Mn 

75 

8256.09 In 1 

1500R 

3255.89 Fe 11 

20 

.81 Ca 

1h 

.69 Ta 

18h 

.68 Sc 1 

15 

.65 V 1 

25 

.51 Th 

10 

3254.36 Fe 

200 

.21 Co 1 

300R 

(Also Cb, Ir 

1, PI, 

I, U, V, W) 

3040.85 Cr 1 

500R 

.43 Fe 1 

400 

.05 Th 

12 

3039.82 Mo 

20 

.78 Cr 1 

80 

.57 Cd 

4 

.57 Co 1 

70 

.50 U 

10 

8089.86 In 1 

mooR 

.32 Fe 

20 

.31 W 

10 

.26 U 

15 

.26 Ir 1 

25 

.21 Ca 1 

1h 


.06 Qe 1 

1000 

3038.71 V 

20 

.60 Th 

12 

3037.94 Ni 1 

BOOR 

.39 Fe 1 

700R 

(Also Cb, Ce, Ir, Mn, Mn II, 

Sell, TIII,WII, Yl) 

IRIDIUM 


3513.645 


3220.780 


2849.725 


3515.05 Ni 1 

lOOOR 

3514.62 U 

18 

3513.93 Ni 1 

200 

.82 Fe 1 

400 

.68 U 

10 

8513.65 Ir 1 

lOOh 

.61 Ta 

35 

.48 Co 1 

300R 

.10 Rh 1 

50 

. 07 Fe 1 

10 

3512.83 Ta 

15 

.64 Co 1 

400R 

(Also Cb, Ce, Cr, Fe, Ni, Th, 

V, W, Y 1, 2r 1, Zr II) 


3222.07 Fe 1 

200 

3221.74 Mo 

20 

.65 NI 1 

300 

.63 Ba 1 

2 

.38 Ti 1 

25 

.32 Ta 

70 

.29 Th 

15 

.28 Ir 

10 

.27 NI 1 

35 

.21 W 

12d 

.17 Ce II 

50 

3220.93 Cb 

10 

.87 C© 

30 

3220.78 Ir 1 

100 

.54 Pb 

50h 

.40 Ce 

128 

.30 Th 

12 

3219.81 Fe 1 

100 

.58 Fe 1 

200 

(Also Pt, Rh, 

U) 

2850.49 Ta 

200 

.04 Co 1 

75 

2849.84 Cr il 


.82 Ta 


2849.78 Ir 1 


.48 U 


.38 Mo 


.29 Cr 


(Also Cb, Fe, Rh, W) || 


IRON 

3719.935 

2395.625 


3720.77 

Cu 

1 

10 


.38 

Ti 

1 

40 


.31 

Th 


15 


.25 

Mo 


10 


8719.94 

Fe 

1 

lOOOR 


.93 

Ba 

1 

2 


.80 

Ce 

11 

158 


.44 

Th 


30 


.41 

W 


12 


.29 

U 


12 


3718.93 

Mn 


75 


(Also Cb, Ce, 

. Ir, 

1, Pt, 

Ta) 

2396.09 

Ir 

1 

20 


2395.89 

Ir 

1 

15 


.79 

Cr 

1 

25 


.63 

Ao 


4 


2395.63 

Fe 

II 

50 


.61 

Ni 


10 


.32 

Cb 


15 


.25 

Mo 


12 


.20 

Sb 


50 


(Also Co, V 

1. 

W, W 

II) 


LEAD 

4057.820 
3639.580 
2833 069 
2614.178 


4059.23 

Ir 


30 

4058.96 

Mg 


2 

.94 

Cb 

1 

lOOOw 

.93 

Mn 


80 

.93 

Ca 

1 

3d 

.77 

Cr 


80 

.76 

F© 

1 

40 

.60 

Co 

1 

100 

.46 

Ta 


10 

.24 

Ce 

11 

18 

.23 

F© 


80 

.19 

Co 

1 

100 

.16 

U 


10 

.14 

Ti 

1 

50 

.0 

bhSr 


3 

4057.95 

Mn 


80 

.87 

In 


80 

.83 

V 

1 

10 

4057.82 

Pb 

1 

2000R 

.71 

Zn 

11 

80 

.63 

Mg 

1 

lOw 

.62 

Ti 

1 

40 

.58 

Mo 


10 

.35 

Fe 

1 

20 

.34 

Th 


10 




QUALITATIVE SPECTROGRAPHIC ANALYSIS TABLE 


(Continued) 


4057,20 Co 1 

100 

.10 Ca 

2 

.07 V 

20 

4056.98 Co 

20h 

.90 Ce 

15 

.79 Cr 

15 

.7 Cu 

8wh 

.67 Sr 

4 

.47 Ir 

12 

.32 Mo 

15 

(Also Ni 1, Rh 1, Sc 1 

, W, Zr 1) 

3641.10 V 

lOOh 

3640.39 Ba 

3 

.39 Fe 1 

300 

.39 Cr 

30 

3639.80 Cr 1 

60 

3639.58 Pb 

300 

.53 Zn 

20 

.51 Rh 1 

125 

.50 U 

25 

.45 Th 

10 

.44 Co 1 

200 

.33 Cb 

15 

.02 V 

70 

3638.79 Pt 

250 

.79 Cb 

10 

.30 Fe 1 

100 

(Also Ce, Ce II, Ir, 

Mn, Mo, 

Ti 1, W, YI,Zr,Zr 1) 


2833.64 Ta 

300w 

.63 W 

15 

.40 Fe 

10 

.31 Ce 

50d 

2833.07 Pb 

500R 

2832.95 W 

10 

.44 Fe 1 

300 

(Also Cb, Ir, Rh 1, Th, U, Zr) 

2614.67 Mg 

5 

.67 Sb 

4 

.61 R 

10 

.49 Fe 

40 

.20 Ir 

10 

2614.18 Pb 

200r 

2614.18 Sn 

6 

.17 Ta 

200wh 

.13 Co 

30 

2613.95 U 

10 

.90 Ce 

15 

.82 Fe 

400 

.82 W 

15 

.72 Mo 

15 

.72 Bi 

8 

.65 Pb 

50R 


.59 Mn 12 

(Also Cb, Co II, V) 

LITHIUM 


6707.844 

6103.642 

3232.61 


6709.88 

Cb 


15 

.39 

Ta 


10 

6708.18 

W 


20 

6707.86 

Co 


200WI 

.85 

Mo 


300W 

6707.84 

Li 

1 

3000R 

6705.9 

bhSc 


6 

(Also Ce, 

VI, 

Zr 1) 

6195.47 

Co 

1 

lOh 

.30 

Cb 


10 

6104.57 

Th 


12 

6103.64 

Li 

1 

2000R 

6102.74 

Co 


10 

,72 

Ca 

1 

80 

.72 

Rh 


100 

,71 

Cr 


10 

.54 

Zn 

II 

6 

.18 

Fe 

1 

15 

6101.9 

bhSc 


30 

.87 

Mo 


40 

.65 

Au 


5 

.58 

Ta 


150 

(Also Ce 

, Fe 

1, U) 

3234.61 

Fe 

1 

200 

.52 

Ti 

II 

100 

3233.97 

Fe 

1 

300 

.54 

V 

1 

10 

.54 

Be 

II 

5 

.44 

Ce 

II 

30 

.42 

R 

1 

40 

3233.25 

Ag 


5 

.23 

Cr 

1 

30 

.19 

V 

1 

40 

.14 

Mo 


50 

.05 

Fe 


100 

3232.96 

Ni 

1 

300R 

.87 

Co 

1 

60 

3232.61 

U 

1 

lOOOR 

.50 

Sb 

1 

150 

.35 

Pb 


30 

.29 

Ce 


15 

.28 

Ti 

II 

30 

.28 

Ta 


25 

.16 

U 


12 

.06 

Os 

1 

500R 

.00 

Ir 


20 

3231.69 

Zr 

II 

10 

.67 

Ta 


18h 


3230.97 Fa 1 300 

.86 Ta 200 

(Also Rh, Rh I, Th, Ti I, V, 
W,WII, YII,ZrM) 

MAGNESIUM 


2852.129 

2802.695 

2795,53 


2852.83 

Na 

1 

100R 

.75 

U 


15 

.53 

Ag 


1 

.13 

Mo 


lOh 

.13 

Ir 


20 

.13 

F* 


150 

2852.13 

Ms 

1 

300R 

.12 

Ce 


50d 

2851.97 

2t 

II 

12 

.80 

Fe 

1 

200 

.75 

V 

1 

30 

.65 

Mg 

1 

25 

2850.99 

Ta 


400 

(Also Cb, Th 

, V) 

2803.24 

R 


400 

.17 

Fe 


15 

.12 

Fe 


35 

2802.95 

W 


12d 

.80 

Mn 


12 

.80 

V 


15 

2802.71 

Co 


100 

.70 

Ta 


10 

.70 

Ce 


18 

2802.70 

Mg 

II 

150 

.68 

Cu 

1 

10 

.58 

U 


15 

.49 

Ta 


15 

.41 

Mn 


12 

.35 

Mo 


15 

.^7 

Ni 


50 

.07 

Ta 


300 

.00 

Pb 


250Rh 

(Also Cb 

, Hg, 

Ni 1) 

2796.34 

Ta 


400 

2795.85 

Fe 


15W 

.82 

Co 

1 

15 

.82 

Cr 


35 

.70 

Rh 

1 

15 

.54 

Fe 

1 

90 

.53 

Ag 


10 

279S.S3 

Mg 

II 

ISO 

.53 

Ce 


308 

. 23 

U 


18 

. 01 

Fe 

1 

50 

2794.82 

Mn 


1000R 

.82 

Co 


100R 


(Also Cb, W, Zr I) 



QUALITATIVE SPECTROGRAPHIG ANALYSIS TABLE 


(4034.490 

4033.073 

4030.755) 

2794.82 

2576.104 

Ta 

Zr I 
Tl I 


4034.91 

.62 I 

4034.49 I 

.26 
.05 I 

4033.91 
.76 I 
.73 I 
.64 : 
.43 
.26 < 
.19 I 

4033.07 I 
.07 ( 
.07 

4032.98 I 
.63 
.63 I 
.64 ■ 
.52 ( 
.38 I 
.21 I 

4031.97 I 
.83 
.75 
.67 
.40 
.34 < 
.22 
.13 I 

4030.86 
.76 ; 

4030.76 I 
.68 < 
.67 
.66 
.61 
.49 I 
.38 
.34 
.3 
.19 
.04 

4029.94 


.Of r® 

4028.95 Zr 
.79 W 
.41 Ce 
.35 Ti 
(Also Co, 
Y, Y I, Zr) 


2795.53 Mfl 

11 

150 

.23 U 


18 

.01 Fo 

1 

50 

2794.82 Mn 


lOOOR 

.82 Co 


100R 

.70 Fe 

1 

50 

(Also Cb, Ir 

1, 

Mo, Zr 

2577.26 Pb 


lOOwh 

2576.69 Fe 

1 

40 

.69 Th 


15 

.30 Hg 

1 

20 

2578.10 Mn 

II 

300R 

.10 Co 


30 

2575.74 Ag 


10h 

.74 Fe 


80 

.74 Ir 

1 

10 

.51 Mn 


150 

.47 Ta 


80 

2575.47 W 


10 

.41 Al 


30 

.10 Al 


200R 

(Also Cb, Ce, 

Mo, 

, Rh, Rh 

V, W II, Zr 1) 




4359.85 

.81 

.65 

.63 

.63 

.62 

.69 

.58 

.55 

.43 

.08 

.07 

4358.74 

.73 

.65 

.65 

.55 

.51 

4358.35 

4357.91 


MERCURY 

4358.35 
2536.519 
Cb j 

Mn ! 

Sc 

Cr I 2( 

Mn 

Mo 

Ni I 1( 

Ir 

Ba 

Co I 


.73 Y 1 

10 

.53 Cr 

12 

.17 Co 1 

10 

(Also Fe, Pt 1, 

Th, U, V 

1, Zr II) 


2536.93 V 

10 

.85 Mo 

25 

.82 Fe II 

10 

.71 Rh 

15 

.56 Bi 

5h 

2538.52 Hg 1 

2000R 

.49 Pt 1 

100 

.23 Ta 

100W 

2535.65 P 1 

100 

.60 Fe 1 

1000 

(Also Co 1, Fe, Ir, 

Th, U, W) 

MOLYBDENUM 

3864.110 


H 3798.252 

0 3170.35 


2816.154 

3865.53 Fe 1 

600 

.04 Cb 

lOd 

3864.86 V 1 

lOOr 

.50 Tl 

15 

.34 W 

12 

.34 Zr 1 

50 

.30 V 1 

30 

3864.11 Mo 1 

lOOOR 

3863.87 Zr 1 

20 

.87 V 1, II 

25 

.74 Fe 1 

60 

.61 Co 1 

30 

.39 Th 

20 

.38 Cb 

15 

(Also Ce, Ce II, Fe^ 

Fe II, U) 

3800.12 Ir 

150 

3799.55 Fe 1 

400 

.31 Rh 1 

25 

.27 V 1 

10 

.26 Mn 

50 

.22 Th 

10 

.00 Zn 1 

5 

3798.84 U 

15 

.51 Fe 1 

400 

.31 Ti 1 

10 

3798.25 Mo 1 

3900R 

.12 Cb 

50 

2797.77 U 

10 

.72 Cr 1 

100 

.52 Fe 

300 

(Also Ce, Ce II, Ir 

1, Ta, W) 

3171.35 Fe 1 

100 

3170.86 U 

10 
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MOLYBDENUM (Continued) 


.43 

Th 

10 

33.70.35 

Mo 

lOOOR 

.35 

Fe II 

10 

.29 

Ta 

250w 

.20 

W 

16 

.07 

Co 

12 

3169.93 

W 

10 

.85 

Ca 1 

10 

.77 

Co 

100 

.68 

Cu 1 

50 

.58 

Cr 1 

25 


(Also Cb, Fe, Ni I, Ti I) 


10 Ta 

80d 

15 Mo II 

200 

08 Th 

10 

97 V 

12 

91 Mo 

20 

60 Mn 

12h 

12 Ta 

100 

(Also Co, Fe. 

U) 


NICKEL 

3524 541 
3515.064 
3492.956 
3414,765 

3525.4 bhSr 8 

.23 Cb 15w 

.16 TI I 10 

3524.99 Ba I 20 

.72 V II 10 

3524.54 Ni I lOOOR 

,54 Mn 15 

.54 Zr I 9 

.24 Zr 12 

.24 Fe I 60 

.24 Cu I 40 

.07 Fe 50 

3523.70 Co I 15 

.59 Cr 10 

.44 Ni I 100 

.43 Co I 300r 

(Also Ce, Ir, Mo, Th, Ti, U, W) 

3515.95 Ir I 35 

.55 Be I 30 

.42 Cb 20 

.11 Zn I 2h 

8S15.CIS Ni I lOOOR 

3514.8 bhCa 4 

.62 U 18 

3513.93 Ni I 200 

.82 Fe I 400 

.65 Ir 1 lOOh 


.48 Co 

1 

300R 

(Also Ce, Ce 

M, 

Fe, Mo, Pt, 

Ta, Th, V, W, 

Zi 

, Zr 1, Zr II) 

3494.00 U 


12 

3493.72 Co 

II 

18 

.53 Th 


30 

.47 Fe 

II 

40 

.47 Ta 


15W 

.28 Ti 

1 

15 

.17 V 

II 

15 

.11 Ce 


12 

3492 96 Mn 


10 

3492.96 Nf 

1 

lOOOR 

.25 Ce 


12 

.0 bhZr 


30 

3491 . 99 Co 

1 

10 

.32 Co 

1 

200 R 

(Also Cb, Fe, 

Fe 

1, Ir 1, Mo, 

W, WII,Zrlj 



3415.78 Co 

II 

100R 

.78 Cu 


lOWh 

.63 Mo 


10 

61 Ce 


10 

. 53 Fe 

1 

60 

.53 Co 

1 

20 

.38 Ca 


2 

.24 Ir 


10 

3414.77 Ni 

1 

lOOOR 

.74 Co 

1 

200W 

.66 Zr 

II 

20 

.55 Ag 

1 

4 

.20 V 

1 

20 

.14 Ta 


18W 

.07 Cb 


10 

3413 94 NI 

1 

300 

.48 Ni 

1 

500 

.14 Fe 

1 

400 

3412 63 Co 

1 

lOOOR 

! (Also Ce II, Cr, 

Ir 1, Th, U, 

W, Y, Zr 1) 



PHOSPHORUS 

; 2553.28 



1 2535.65-2534.01 

2553.82 W 


12 

.70 Mo 


15 

.67 V 


10 

.60 W 


10 

.56 Cd 

1 

25 

.41 Ag 

11 

2 

.38 Ni 

1 

20 

.37 Co 

1 

lOr 

2553.28 P 

1 

80 

.19 Fe 


10 

1 .18 Ta 


lOh 


.16 W 


12 

.06 Cr 

1 

20 

.00 Co 

1 

40r 

2552.98 TI 

1 

10R 

.96 V 


10 

.87 Mo 


20 

.77 Fe 


20 

(Also Cb, CO( 

, Fe 

1, U, Zr 

2536 52 Ho 

1 

2000R 

.49 Pt 

1 

100 

.23 Ta 


100W 

2535.97 NI 


25 

.97 Pt 


25 

.96 Ce 

1 

lOr 

.87 TI 

11 

20 

2535.65 P 

1 

100 

.60 F# 

1 

1000 

.60 Ta 


50h 

.31 A| 

II 

10 

.10 W 


12 

2534.97 Ta 


30 

.95 U 


12 

.83 V 


20 

.78 Hg 

1 

30 

.68 W 


12 

.62 TI 

II 

25 

.52 V 

11 

10 

.47 Ta 


25 

.46 Ir 

1 

100 

2534.01 P 

1 

50 

2533.98 W 


10 

.91 Cd 

I 

2 

.81 V 


10 

.80 Fe 


12 

.63 W 


10 

.13 Ir 

1 

100 

(Also Cb, Ce, 

Co, Cr II, Fe 


PLATINUM 

3064.712 

2929.794 

2659.454 


3066.38 

V 

1 

400r 

3065.26 

Cb 


10 

.11 

Sc 

II 

12d 

.07 

Cr 


20 

.04 

Mo 


30 

3064 94 

W 


lOs 

3064.71 

Pt 

1 

2000R 

.62 

Ni 

1 

200r 

.56 

Mo 


15 

.51 

Ir 

1 

20 

.37 

Na 

II 

2 

.37 

Co 

1 

100 

.30 

Al 


20 
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PLATINUM (Continued) 


.28 

Mo 


80 

.02 

Ce 


15 

3063.93 

Fe 


40 

.88 

Ta 


18 

.73 

V 

1 

35 

.73 

Cd 


2 

.42 

Cu 

1 

300 

(Also Ir, 

Sc, U 

» V, 

.WII, Zr II) 

2930.25 

Mn 


25 

.18 

Ir 

1 

12 

.15 

W 


10 

2929.79 

Pt 

1 

800R 

.62 

Fe 

1 

50 

.51 

Co 

1 

75 

.35 

Ao 

II 

20 

.11 

Rh 


100 

.01 

Fe 

1 

150 

(Also Mo, 

u, 

V, Y II) 

2660.39 

Al 

1 

150R 

2653.66 

Ta 


15 

.6 

bhC 


20 

2659.45 

Pt 

1 

2000R 

.41 

Ta 


20 

2658.98 

V 


10 

.93 

Fe 


10 

(Also Cb, Ce, 

Ga, Ir, Ir 1, 

Rh 1, Th, 

U) 

_ 



POTASSIUM 

4047.201 

4044.140 


4048.67 Zr 

II 

30 

.4 Bi 

ii 

3h 

4047.79 Sc 

1 

25 

.63 Y 

1 

50 

.61 U 


18 

.35 Ca 


2 

.28 Ce 


18 

4047.20 K 

1 

400 

4046.76 Cr 

1 

30 

.70 W 


10 

.56 Hg 

1 

200 

.49 8c 

1 

10 

.34 Ce 1, 

1 Ii 

30 

4045.82 Ag 


10 

.82 Fe 

1 

400 

.39 Co 

1 

400 

(Also Cb, ir, 
Th, V, Zr 1) 

Mo, 

Ni 1, 

4045.82 Fe 

1 

400 

.61 Zr 

il 

10 

.60 W 


12 

.39 Co 

1 

400 


.21 Mn 


15 

.13 Mn 


15 

4044.82 U 


10 

.61 Fe 

1 

70 

.56 Zr 

1 

25 

.42 Ca 


5d 

.42 U 


18 

.29 W 


15 

4044.14 K 

1 

800 

4043 91 Fe 

1 

25 

4043.80 Sc 

1 

12 

.78 Ti 

1 

20 

.70 Cr 


30 

.58 Zr 

1 

25 

.15 Th 


10 

4042.87 Mo 


15 

.75 U 


40 

.64 V 

1 

15 

(Also Cb, 

Ce, 

Hg II, Ir) 

RHODIUM 

3434 893 

3396.85 

3435.82 Cr 


30 

.68 Cr 

1 

20 

.56 Sc 

1 

12 

.53 U 


15d 

.43 TI 


10 

.21 Ce 


20 

.20 U 


10 

3434.89 Rh 


lOOOr 

.79 Mo 


50 

.76 Ir 

1 

10 

.65 Ag 

1 

2h 

.61 U 


12 

.50 Ta 


35 

.28 Sr 

1 

2 

.11 Cr 

1 

30 

.00 Th 


12 

3433.97 Cu 

1 

5h 

.56 Ni 

1 

800 R 

.04 Co 

1 

1000R 

(Also Fe 1, 

V, 

W, Zr Ii) 

3397.84 V 

1 

30 

.69 Mo 


20 

.64 Fe 

1 

10 

.21 Bi 

1 

lOOwh 

.20 U 


12 

.08 Ce 


12 

3396.98 Fe 

1 

125 

3396.85 Rh 

1 

lOOOw 

.72 Ce 


15 

.62 V 

1 

15 

.33 Zr 

il 

12 

.32 Cu 

1 

30 

3395.93 Cb 


10 


.82 W 8 

.38 Co I 400R 

(Also Fe, Ni, Ni I, Ta, 
Th, Y I. Zr) 


RUBIDIUM 

7800.227 

4201.851 


7801.30 Si 


3h 

7800 44 Sc 

1 

40 

7800.23 Rb 

1 

9000R 

.0 Si 


4Wh 

7799.37 Zn 

1 

10 

7798.26 Ba 

1 

4h 

7797.62 NI 

1 

80 

(Also Ce, Ta, 

u, 

Y 1, Zr 

4203 99 Fe 

1 

200 

.59 Cr 

1 

100 

.22 Ca 

1 

2 

4202.94 Ce 

II 

40 

.76 Fe 


10 

.52 Sr 

1 

6 

.03 Fe 

1 

400 

4201.85 Rb 

1 

2000R 

.76 Mn 


40 

.72 Ni 

1 

30 

.52 Cb 


10 

.46 Zr 

1 

50 

4200 93 Fe 

1 

80 

.75 TI 

1 

35 

.57 Mo 


15 

.46 Ni 

1 

40 

4199.10 Fe 

1 

300 

(Also Ce, Ir, 
Th, U, V II) 

R 1, T 


SCANDIUM 

4023 688 
3630.740 


4026.17 Cr 100 

4025.15 Ce 12 

.14 Ti il 15 

.01 Cr 100 

4024.92 Zr I 25 

.74 Fe I 120 

. 68 Ca 3wh 

.57 Ti I 80 
.57 Cr I 20 

.49 Ce 15 

.09 Mo 30 

4023.98 Zr I 30 

.74 Cr 40 

4023.89 8c I 100 

.43 Cr I 15 

.40 Co I 200 

.38 V II 10 
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SCANDIUM (Continued) 


.22 Sc 

1 

60 

.14 Rh 

1 

10 

4022.66 Cu 

1 

400 

.27 Ce 


15 

.26 Cr 


80 

4021.87 Fe 

1 

200 

.83 Ti 

1 

100 

(Also Cb, Ni 

1, Th, 

C 

< 

1, Zr, Zr II) 



3631.71 Ir 

1 

10 

.69 Cr 

II 

10 

.46 Fe 

1 

500 

.39 Co 

1 

50W 

.27 Na 

11 

12 

.19 Ce 1, 

11 

60 

.10 Fe 

1 

25 

3630.95 Ca 

1 

10 

.75 Ca 

1 

150 

3630.74 Sc 

II 

SO 

.64 Ba 


15 

.35 Fe 

1 

40 

.32 W 


10 

.02 Zr 

II 

15 

3629.92 Sb 

II 

2 

.79 Cu 

1 

15 

.76 Ir 

1 

15 

.74 Mn 


100 

(Also Cb, Ce 

Ni 

1, Ti, U) 

SELENIUM 

4730.78 


2039.851 


4732.47 Ni 

1 

100 

.30 Sc 

1 

10 

.06 Co 

1 

40 

4731.81 Ni 

1 

100 

.60 U 


40 

.44 Mo 


100 

.17 Ti 

1 

50 

4730.78 Se 

1 lOOOSpfc 

.71 Cr 


100 

.36 Mn 


15 

.16 Mg 

1 

2 

.12 Ta 


100 

4729.72 Cr 


30 

.70 Fe 

1 

25 

.65 W 


30 

.53 V 

1 

15 

.47 Sr 

1 

4h 

.29 Ni 

1 

10 

.23 Sc 

1 

100 

4728.86 ir 


150 

(Also Cb, Fe II, 

Ir, Rh, 

Th, Zr 1) 




2040.33 Pt 

15 

2039.8S Se 1 

lOOOSi 

.79 Te 

300 

.70 Pt 

12 

.60 Sb 

15 

.43 Ir 

25 

.31 Cr 

25h 

(Also Rh, W, 

, Zr) 


SILICON 

2881 . 578 
2528 516 
2516.123 
2506.899 


2882.37 Rh 

80 

.01 Th 

10 

2881. S8 Si 

1 soo 

.58 Ce 

40 

.25 Rh 

1 20 

.23 Ta 

30 

.23 Cd 

1 50R 

.16 Ir 

15 

.15 Th 

10 

.14 Cr 

25 

.14 Na I 

8 

.13 Ce 

12 

2880 77 Cd 

200R 

(Also Co, Cr, Ir 

1, Ti 1, U, W) 

2529.13 Fe 1 

80R 

.13 Mn 

80 

2528.97 Ni 

20 

.97 Co 

60R 

.84 V 

25 

,70 Mn 

12 

.54 Sb 

300R 

2528.52 Si 1 

400 

47 V 

50 

29 Ce 

15 

. 24 Cr 1 

30 

.10 U 

10 

.05 Ni I 

20 

.01 Cr 1 

35 

2527.99 Ti I 

15 

(Also Co II, Fe 

Mo, Ta, W) 

2516 58 W 

12 

57 Fe 1 

10 

2516.12 Si 1 

500 

.12 V 

25 

.11 Mo 

25 

2515.81 Zn 1 

150w 

. 75 Rh 1 

60 

.69 Bi 1 

100 

.66 Mo 

10 

.58 Pt I 

' 600 

(Also Ta, 1 

U, W II) 


2507.45 

Ta 


150 

.33 

Cr 


15 

2506.91 

V 

1 

50r 

2506.90 

SI 

1 

300 

.88 

Ao 

11 

2 

.88 

Co 

1 

lOw 

.60 

Ir 


10 

.60 

Ag 

II 

15 

.57 

Fe 


10 

.46 

Co 

II 

50w 

2505.93 

Pt 


150 


(Alto Cb Fe II, U) 


SILVER 


3382.891 

3280.683 


3383.98 Fe 

1 

200 

.80 Cb 


15 

.76 Ti 

II 

70 

.70 Fe 

1 

100 

.69 Ce 


20 

.39 Ce 


12 

.14 Sb 


40 

3382.89 As 


lOOOR 

.68 Cr 

II 

35 

.61 W 


10 

.48 Mo 


15 

.41 Fe 

1 

50 

.31 Ti 

1 

30 

.29 Mo 


10 

.28 Bi 


2 

.08 Cr 


30 

.00 Au 

11 

6 

3381.50 Co 

1 

lOOW 

(Also Cb, R, 

Th, 

U, Y, 

3281.50 Ba 

1 

25 

48 Ca 


1h 

.30 Fe 

II 

15 

.10 Ce 


18 

.07 Mo 


25 

3280.76 Mn 


60 

.69 Cu 


10 

3280.68 Ag 

1 

2000R 

.68 Eu 


1000R 

.55 Rh 

1 

30R 

.49 Ce 

11 

15 

.37 Th 


10 

.26 Fe 


150 

.00 Ti 

II 

10 

3279.85 V 


20 

.84 Ce I, II 

30 

.82 Cu 

1 

25 


(Also Cb, Co, Ta, U, Y 
II. Zr II) 
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SODIUM 

5895.923 

5889.953 

3302.323 


1.92 Hm 1 


.70 Pb 

20h/ 

6894.35 Zn H 

3 

.07 Ir 1 

20 

5893.9 bhY 

10 

(Also Fe, Mo, 

Sc 1, Ta) 

5891.61 W 

12 

.56 Mo 

25h 

6889.99 Cr 

12 

.98 Mo 

50h 

8889.98 Mm 

9000R 

5888.68 Ti 

15 

.33 Mo 

150 

.01 Cr 

20 

(Also Co 1, Ta, Th) 

3303.28 Mn 

40 

.23 Ce 

10 

3302.99 Na 

300R 

.94 Zn 

700R 

.94 Ca 

4 

.91 Ce 

low 

.88 Cr 

30 

.77 Ta 

50 

.67 Zr 

10 

.59 Zn 

800 

.55 Bi 

8302.32 Na 

150 

.19 Cr 

50h 

.13 Pa 

lOOOwh 

3301.91 Ce 

10 

.90 Ta 

25 

.86 Pt 1 

300 

.75 U 

10 

.73 Sr 1 

100 

.52 Ca 

4 

(Also Cb, Fe II, Ir 
Th, Till, W II, Y) 

1, Mo, Pt, 


STRONTIUM 

4607.331 

4077.714 


4608.71 

Mo 

10 

.12 

Rh 

15 

4607.65 

Fe 

50 

.63 

Mn 

50 

.34 

Au 

30 

4607 33 

Sr 

lOOOR 

4606.8 

bhSc 

10 

.77 

Cb 

60 

4606.40 

Ce 

12 

.38 

Cr 

15 


.23 

Ni 

100 

.2 

bhSr 

2 

.15 

V 

30 

4605.36 

Mn 

150 

4604.99 

NI 

300 

(Also Co 

, Th, Ti, U, 

V, W, \ 

4079.72 

Cb 

500w 

.24 

Mn 

50 

.21 

Bi 

2h 

.19 

Ta 

10 

.02 

Ce 

15 

4078.58 

Sc 

10 

.47 

TI 

125 

.36 

Fe 

80 

.32 

Ce 

15 

.31 

Zr 

10 

4077.81 

Hfl 

150 

.79 

U 

15 

.72 

Sn 

2 

.72 

Cu 

5 

4077.71 

Sr 

400r 

.68 

Cr 

30 

.47 

Ce 

18 

.41 

Co 

lOOwl 

.37 

Y 

50 

.15 

Ti 

18 

.09 

Cr 

35 

4076.64 

Fe 

80 

.55 

Ir 

25 

.53 

Zr 

10 

.38 

Ti 

15 

.35 

Y 

30 

.33 

Au 

4 

.24 

Ce 

12 

.19 

Mo 

25 

.13 

Co 1 

70 


(Also Cb, Fe, Rh I, V 
W, Zr II) 



SULFUR 

4695.45 

4694.13 


4698.48 

S 1 

30Spk 

.15 

Cr 

50 

4694.66 

W 

12 

4694.13 

S 1 

80Spk 

.09 

Th 

15 

4693.95 

Cr 

50 

.93 

Mo 

20 

.73 

W 

50 

.68 

Ti 1 

25 

.35 

Ta 

150 

.21 

Co 1 

500 

4692.7 

bhSr 

5 

4691.9 

Ta 

400 

.62 

Ba 

100 

(Also Cb, Ce, U, 

Zr 1) 


TANTALUM 

3318.840 


3311.162 


3320.26 Ni 

1 

400w 

3319.83 Co 

1 

35 

.68 Cu 

1 

60 

.59 Mo 


10 

.48 Co 


80 

.25 Fe 


70 

.21 U 


10 

.16 Co 

1 

60 

.03 Zr 

II 

25 

.02 V 

I 

15 

3318.98 Cb 


10 

.96 Ce 

II 

15 

3318.84 Ta 


125 

.65 Au 


3 

.53 Ta 


70 

.53 Y 

If 

12 

.40 Co 

1 

35 

.36 Ti 

1 

12 

.08 Cr 


80wh 

.03 Na 

II 

6 

.03 TI 

II 

60 

3317.93 Ta 


200 

.80 Ce 


15 

.31 Mn 


100 

.12 Fe 

1 

100 

(Also Ir, 

Ir 1, Th, W) 

3312.15 Co 

1 

60 

.13 Ir 

1 

25 

.08 Cr 

1 

10 

3311.91 Mn 


75 

.85 Sr 


1 

.72 U 


lOd 

.50 Ce 


15 

.38 W 


15f 

.30 Cr 

1 

8 

3311.16 Ta 


300w 

.00 Cu 

1 

3 

3310.88 Ce 


10 

.77 Mo 


20 

.62 U 


10 

.53 Ir 

1 

30 

-51 Ao 

1 

2 

.50 Fe 


50 

.34 Fe 


100 

.20 Ni 

1 

50 


(Also Cb, Cr, Cr II, Fe I Sc II, 
Th, Zr, Zr ID 


TELLURIUM 

2385.76-2383.25 


2386.19 Cr 1 

20 

.15 Ir 

15 

.14 Rh 

80 
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TELLURIUM (Continued) 


2385.86 

Ir 


20 

2385.76 

Te 

1 

600 

.74 

Cr 

1 

25 

.23 

Y 


12 

.01 

Ni 


10 

2384.86 

Co 

1 

10R 

.82 

W 


12 

.65 

Rh 


25 

.39 

Fe 


20 

.38 

Ni 

1 

15 

.28 

V 

1 

15 

.17 

Zr 


25 

.05 

Mn 


40 

2383.79 

Ir 


15 

.64 

Pt 

1 

30 

.63 

Sb 


75 

.52 

Mo 


12 

.46 

Co 

II 

15 

.40 

Rh 


50 

.33 

Cr 

1 

20 

2383.25 

Te 

1 

500 

.17 

Ir 


10 

2382.99 

W 


15 

.89 

Rh 


50 

(Also Cb 

, Co, 

Fe I, 

Fe 11, 

U, V. W 

M) 






THALLIUM 

5350.46 

3519.24 

3229.75 

5353.49 

Co 1 

500w 

5352.68 

Cu 1 

6 

.35 

Mo 

10 

.1 

bhF 

10 

.05 

Co 1 

600w 

5351 .90 

W 

20 

.08 

Ti 1 

50 

5350.74 

Cb 

150 

5350.46 

TI 1 

5000R 

.45 

W 

18 

5349.88 

Mn 

20 

.62 

Ba 

7 

.57 

Ta 

30 

.47 

Ca 1 

12 

.31 

Rh 

20 

.29 

Sc 1 

30 

.09 

Ta 

80 

.09 

Co 1 

30 

5348.95 

W 

30 

.32 

Cr 1 

150R 

(Also Fe 1, Th, 

1, Zr II) 

U, Zr, 


.07 Sb 


4 

.06 Cb 


20 

.03 Cu 

I 

30 

3519.77 Ni 

1 

500h 

.74 Co 


18 

.61 Zr 

1 

100 

.54 Rh 

1 

40 

3519.24 TI 

1 

2000R 

.18 Bi 


10 

.17 V 

1 

10 

.08 Ca 


25 

3518.88 Fo 

1 

10 

.63 Ni 

1 

90 

.48 W 


10 

.37 Ce 


12 

.35 Co 

1 

200w 

(Also Co, Cr, 

Fe. 

Ir 1, 

Th, Ti 1, V II) 


3230.97 Fo 

1 

300 

.86 Ta 


200 

.72 Mn 


75 

.65 V 

1 

20 

.64 Au 1, 

II 

15 

.29 Pt 

1 

100 

.21 Fe 

1 

100 

.08 Ce 


10 

3229.99 Fe 


20 

.99 Ag 


1 

.88 Ta 


35h 

.87 Fe 


10 

.79 Mo 


25 

3229.75 TI 

1 

2000 

.69 Be 

1 

15 

.61 V 

1 

15 

.60 Ce 


10 

.59 Fe 


10 

.50 U 


18 

.42 TI 

II 

15 

37 Mg 

1 

25 

.36 Ce 

II 

25 

.28 Ir 

1 

35 

.23 Ta 


300w 

.20 Cr 


35 

.19 Ti 

II 

30 

.12 Fe 

I 

80 

.12 Co 


25 

3228.97 Th 


12 

.91 Fe 


80 

.81 Zr 

II 

10 

25 Fe 

1 

100 

.09 Mn 


100 

3227.75 Fe 

11 

200 

(Also Cb, W, 

W ID 


4020.91 Co 1 

500w 

.46 Mo 

10 

.40 Sc 1 

50 

.1 bhSr 

2 

.09 Mn 

10 

.03 Ir 

80 

4019.79 Mo 

10 

.64 Pb 

6 

.30 Co 1 

80 

.23 W 

18 

4019.14 Th 

8 

.04 Ce 

15 

4018.99 U 

25 

.28 Fe 1 

50 

.20 Cr 1 

35 

.12 Zr 

25 

.10 Mn 

80 

4017 77 TI 1 

70h 

.72 U 

25 

(Also Cb, Cell. Fe, Ni I, Zr II) 

3292 59 Fe 1 

300 

.02 Fe 

150 

3291.34 U 

12 

.06 Cb 

10 

3290.99 Cr 

30wh 

.99 Fe 1 

125 

99 Mn 

10 

82 Mo 

40 

.72 Fo 

15 

3290.59 Th 

40hSpk 

.54 Cu 1 

25 

.42 Ca 

Ih 

3290.34 Ce II 

20 

22 Pi 1 

150 

.01 Cb 

10 

3289.85 Y 

15 

.84 Mo 

10 

.84 Ta 

25 

.64 Rh 

50r 

.14 Rh 1 

150 

(Also Ce, Ir, Ir 1, Ti 

I, V, W) 

TIN 


3262.328 


3175.019 


2863.327 


2839.989 


3263.24 V 1 

40 

.21 Co 1 

30 

.14 Rh 1 

200 

.11 U 

25 

.07 Ce II 

10 

.00 Ta 

20 

3262.67 Th 

12 

.63 Mo 

15 

35 Pb 

20h 


3521.26 Fe I 
3520.08 Co I 


300 

100W 


THORIUM 

4019.137 
3290.59 Spk 
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QUALITATIVE SPECTROGRAPHIC ANALYSIS TABLE 


TIN (Continued) 


3262.33 Sn 

1 

400h 

.29 Os 

1 

500R 

.28 Fe 


50 

.28 Ba 

1 

3 

.06 V 

1 

10 

.01 Fe 


30 

.01 Ir 

1 

20 

3261.96 Ba 

1 

40 

.88 Cb 


10 

.72 U 


15 

.61 Tl 

II 

70 

.33 Fe 


25 

.06 Cd 

1 

300 

(Also Ce, Co, 

Pt, W) 

3175.99 Fe 


12 

.84 Mg 

II 

5 

.73 Th 


12 

.45 Fe 

1 

200 

.11 Te 

1 

30 

.06 Ce 


10 

3175.02 8n 

1 

SOOh 

3174.91 Co 

1 

80 

.65 Mn 


15h 

.17 Th 


10 

.14 Co 

1 

20 

.08 Ce 


15 

(Also Cb, Mo, 
U, V, W II) 

Pt 1, Ta, 

2863.88 W 


10 

.86 Fe 

1 

125 

.84 Ir 

1 

15 

.81 Mo 


30 

.75 Bi 

1 

80w 

.44 Fe 


100 

.34 Ce 


12 

2663.33 Sn 

1 

800R 

.05 V 

1 

20 

2862.94 Rh 

1 

150 

.84 Mo 


10 

.79 Ce 

II 

15 

.50 Fe 

1 

100 

(Also Co, Fe, Mn, 

Sc 11, U, V) 

2840.42 Fe 

I 

125 

.22 Ir 

1 

15 

.02 Cr 


25 

.00 Mn 


20 

2639.99 Sn 

1 

800R 

.89 U 


18 

.59 Mo 


25 

.56 Na 

II 

2 

.44 V 

1 

12 

(Also Cb, Ce, 

Fe 

II, Ta, Th, 


V, W, W It) 


TITANIUM 

3372.800 

3349.035 

3199.92 


3374.22 Ni 

1 

400 

3373.75 W 


10 

.73 Ce 

II 

25 

.73 U 


10 

.46 Ce 


25 

.42 Zr 

II 

12 

.23 Co 

1 

60 

.00 Pd 

1 

800r 

.00 Ft 


10 

3372.60 Ti 

II 

60 

.77 Y 


15 

.68 Ca 


1 

.56 Cb 


lOh 

.53 Rh 

1 

10 

.51 Ag 

II 

1 

.25 Rh 

1 

300 

.21 Tl 

II 

10 

.08 Fe 

1 

40 

.00 Ca 


2 

3371.99 NI 

1 

400 

.45 Tl 

1 

100 

3370.79 Fe 


300 

(Also Mo 

, Th, 

Sc II) 

3350.89 Rb 

1 

150 

3349.97 Ce 

II 

30 

.52 Cb 


30 

.41 Tl 

11 

100 

.40 Au 


15 

.32 Cr 


35 

.29 Cu 

1 

70 

.07 Cr 


125 

.06 Cb 


80 

3349.04 Ti 

II 

125 

3348.84 Tl 

II 

12 

.72 Rb 

1 

100 

.72 Cs 

1 

15 

.11 Co 

1 

80 

3347.93 Fe 

1 

150 

(Also Ce, Co, 

Fe, 

Mo, Sc 

Th, Ti 1, U, W) 


3200.89 Ag 


1h 

.89 Ir 

1 

10 

.84 Ca 


1 

.78 Fe 

I 

25 

.71 Pt 

1 

100 

.52 Co 


10 

.48 Fe 

1 

150 

.42 Ni 


30 

.27 Y 

II 

30 

.22 Sr 

1 

2h 

.14 U 


15 

3199.92 Tf 

1 

200 


.82 V 1 

25 

.53 Fe 1 

300 

.32 Co 1 

35 

.28 Ce 

25 

3198.99 Sr 1 

10 

.97 Th 

10 

.92 Ir 1 

30 

.67 Ta 

125 

.01 V 1 

lOOr 


(Also Cb, Mo, Pt, Sc II, 
W, Zr II) 


TUNGSTEN 

4302.108 

4008.753 

2944.395 


4303.53 

V 


15 

.24 

Co 

1 

15 

.17 

Fe 

11 

12 

4302.98 

Ti 

1 

10 

.98 

Ta 


125W 

.89 

Zr 

1 

100 

.77 

Cr 


40 

.7 

bhSr 


4 

.65 

Ce 


10 

.53 

Ca 

1 

50 

.29 

Y 

1 

30 

.19 

Fe 

1 

50 

.14 

Bi 

II 

2h 

4302.11 

W 

1 

60 

4301.93 

Ti 

11 

25 

.93 

Mo 


10 

.60 

Ir 


200 

.53 

Ce 


10 

.47 

U 


15 

.26 

Mo 


20 

.18 

Cr 


100 

.09 

Ti 

1 

150 

4300.99 

Cb 


30 

.86 

Ce 


15 

.64 

Ir 


10 

.57 

Ti 

1 

125 

.51 

Cr 


100 

4299.72 

Cr 

1 

100 

(Also Th, 

VI) 

4010.26 

Ca 


2 

.14 

Ce 


15 

4009.72 

Fe 

I 

120 

.66 

Tl 

1 

60 

.37 

Mo 


20 

.07 

Th 


10 

.06 

Ce 


122 

4008.93 

Tl 

1 

80 

4006.75 

W 

1 

45 

.22 

Th 


10 

.06 

Tl 

1 

50 
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QUALITATIVE SPECTROGRAPHIC ANALYSIS TABLE 


1 TUNGSTEN (Continued) 

3553.74 Fe 


100 

.55 Ta 


70 

.05 Ir 1 

.02 Mn 

12 

15 

3552.99 Co 

1 

20 

.42 W 


10 

.83 Fe 

1 

80 

.41 Ba 

1 

II 

3 

4007.60 2r 1 

.59 Ce 

25 

15 

.73 Ce 
.72 Mn 

If 

IBs 

12 

.37 NI 
.21 Ce 

150 

20 

.27 Fe 1 

(Also Cb, Co 1, 
U, V II, Zr) 

80 

Fe, Ni 1, 

.72 Co 

1 

20 

.04 W 


10 

.45 Ba 
35S2.17 U 
.12 Fe 

II 

1 

8 

10 

3183.98 V 

.97 Th 
.97 TI 

1 

500R 

12 

12 

2945.06 Fe 

100 

.10 Ir 

1 

20 

.95 Ba 

1 

2 

2944.75 Pt 1 

15 

3551.95 Zr 

11 

30 

.52 Ce 


40 

.57 V II 
.40 Fe II 

50 

70 

.78 Ce 
.66 Ce 

II 

.0 

10 

.41 V 
.25 NI 

1 

200R 

25 

2944.40 W 

30 

.54 V 

1 

25 

.16 Ba 

1 

5 

.35 Ce 

18 

.53 Ni 

1 

50 

.03 Mo 


10 

.29 Bi 
.21 Mo 
.18 Ga 

2943.91 Ni 1 

5 

.43 Ce 


10 

3182 98 Fe 


125 

25 

10 

3550.60 Co 

1 

200 

(Also Cb, Or, 

Fe II, 

Ir, Ir 1, Ti 

(Also Cb, Cr 
Y 1, Zr 1) 

, Mo, 

Th, W, 

II, V\^ll, YI,Zr 1) 


50r 

10 

1, Zr II) 







.90 U 

(Also Cb, Mn, V 

VANADIUM 

YTTRIUM 

3710.290 

1 URANIUM 

4379.238 


3242.280 




3185.396-3183 

.982 

3711.23 Fe 


80 

4241 .669 


4381.64 Mo 


1 

II 

3552.172 



150 

.07 Na 

8 


4380 59 Mo 


15 

3710.52 Sb 

II 

2 

4242.85 Cr 1 

15 

.55 V 

1 

15 

.45 Cb 


15 

.80 Mo 

15 

.29 Mo 


30 

3710.29 Y 

II 

80 

.72 Ce II 

15 

.27 U 


12 

.14 Mo 


20 

.63 Cb 

10 

.06 Ce 


30 

3709.96 Ti 

1 

80 

4242.62 Ba 

10 

4379.92 Rh 

1 

60 

.93 Ce 


25 

.47 Mg II 

4 

.78 Cr 

1 

15 

.29 Ce 


26 

.26 Co 1 

20 

.78 Zr 

II 

10 

.25 Fe 

1 

600 

.01 Ce 

10 

.4 Bi 

II 

25 

.25 Ag 

I 

10 

4241,77 Au 1 

40 

.25 Ag 


5 

(Also Cr, 

Fe, Ir 

1, Ta, 

.69 Zr 1 

100 

4379.24 V 

1 

200R 

Th, U, W) 



4241.67 U 

40 

4378.82 Ta 


40 




.6 Na 1 

3 

.49 W 


25 

3244.19 Fe 

1 

300 

.45 W 

30 

.20 Cu 

1 

200w 

3243.84 Co 

1 

100 

.32 V 1 

15 

4377.96 Cb 


10 

.78 Mn 


100 

. 20 Zr 1 

100 

.01 Ir 


too 

.27 V 

1 

20 

.19 Cr 

10 

(Also Co 1, 

Cr, Th, Y 1) 

.16 Cu 

1 

15 

.11 U 

10 




.11 Fe 


50 

4240.83 Mo 

30 

3186.45 Ti 

1 

150 

.06 Ni 

1 

400R 

.8 bhCa 

3 

.35 Co 

1 

70 

3242 83 Ta 


125 

.71 Cr 

200 

.32 U 


10 

.70 Pd 

1 2000wh 1 

.59 U 

10 

.13 Ce 


40 

3242.28 Y 

II 

60 

.54 Sr II 

1 

3185.95 Co 

1 

40 

.14 Ce 

11 

12 

.49 Ir 

15 

.71 U 


12 

.05 Ta 


126 

.46 Ca 1 

10 

.59 Rh 

1 

100 

.03 W 


10 

.37 Fe 

30 

3185.40 V 

1 

500R 

3241.99 U 


10 

.36 V 1 

15 

.10 Mo 


20 

.99 Ti 

II 

60 

.34 Zr 1 

100 

3184.90 Th 


10 

.84 Be 

11 

5 

.28 Mo 

25 

.90 Fe 

1 

200 

.76 Ca 


1 

4239.72 Mn 

100 

.72 Co 


10 

.65 Be 

II 

5 

.31 Zr 1 

100 

.62 Fe 

1 

60 

.52 Ir 

1 

100 

(Also Co 1. Cr II. 

Fe 1, Th) 

.62 Ce 


12 

(Also Cb, Ce. Th, Zr I, Zr M) | 
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SENSITIVE LINES OF THE ELEMENTS 



4889.17 Re 
4872.493 Sr 
4861.327 H 

4832.075 Sr 
4825.91 Ra 

4819.46 Cl 
4816.71 Br 
4810.534 Zn 
4810.06 Cl 
4794.54 Cl 

4785.50 Br 
4772.312 2r 

4742.25 Se 
4739.478 Zr 
4739.03 Se 

4730.78 Se 
4722.552 Bi 
4722.159 Zn 

4710.075 Zr 
4704.86 Br 

4696.25 S 
4695.45 S 
4694.13 S 
4687.803 Zr 

4685.75 He 

4682.28 Ra 
4680.138 Zn 
4674.848 Y 
4671.226 Xe 
4643.695 Y 

4624.276 Xe 
4607.331 Sr 
4603 00 Li 
4593.177 Cs 
4555.355 Ca 

4554.042 Ba 
4524.741 Sn 
4518.57 Lu 
4611.323 In 
4500.977 Xe 

4454.781 Ca 
4434.960 Ca 
4434.321 Sm 
4425.441 Ca 
4424.342 Sm 




4358.35 

4305.447 

4303.573 

4302.108 

4294.614 

4289.721 

4274.803 

4267.27 

4267.02 

4254.346 


4186.599 
4179 422 
4177.321 
4172.056 
4167.966 

4165.606 

4137.096 

4130.664 

4129.737 

4123.810 

4123.228 

4109.98 

4103.37 

4101.773 

4100.923 

4099.94 

4097.31 

4093.161 

4079.729 

4077.974 


EHement 


Os 

1 

Sm 

II 

V 

1 

V 

1 

V 

1 

Ho 

1 

Sr 

II 

Nd 


W 

1 

W 

1 

Cr 

1 

Cr 

I 

C 

II 

C 

II 

Cr 

1 

U 


Ca 

1 

Ge 

1 

Pr 


Rb 

1 

Sr 

II 

Dy 


Eu 

II 

Rb 

1 

Pr 


Ce 

II 

Pr 


Nd 


Ga 

1 

Dy 


Ce 

II 

Cb 

1 

Ba 

11 

Eu 

II 

Cb 

1 

La 

II 

N 

1 

N 

III 

In 

1 

Cb 

1 

N 

1 

N 

III 

Hf 

II 

Cb 

1 

Dy 


1 


Intenaity 
Arc I Spk [Dis] 





6 

60 


60Wh V3 


50R 

125 
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SENSITIVE LINES OF THE ELEMENTS 


Wave- 


Intensity 

Sensi- 

Wave- 


Intensity 

Sensi- 

length 


UUti 

Arc 

Spk [Dis] 

tivity 

length 



Arc 

Spk [Dis] 

tivity 

4077.714 

Sr 

II 

400r 

500W 

VI 

3774.332 

Y 

11 

12 

100 


4077.340 

La 

II 

600 

400 

V3 

3768.405 

Qd 


20 

20 

, . 

4062.817 

Pr 


150 

50 


3761.917 

Tm 


200 

120 


4058.938 

Cb 

1 

lOOOw 

400w 

U1 

3761 . 333 

Tm 


250 

150 


4057.820 

Pb 

1 

2000R 

300R 

U1 

3748.264 

Fe 

1 

500 

200 

U4 

4047.201 

K 

1 

400 

200 

U4 

3748.17 

Ho 


60 

40 


4046.561 

Hg 

1 

200 

300 


3745.903 

Fe 

1 

150 

100 

U5 

4045.983 

Dy 


150 

12 


3745 564 

Fe 

1 

600 

500 

U3 

4044.140 

K 

1 

800 

400 

U3 

3737 133 

Fe 

I 

lOOOr 

600 

U2 

4040.762 

Ce 

II 

70 

5 


3719.935 

Fe 

1 

lOOOR 

700 

U1 

4034.490 

Mn 

1 

250r 

20 

U3 

3710.290 

y 

II 

80 

150 

VI 

4033.073 

Mn 

1 

400r 

20 

U2 

3694.203 

Yb 


500 R 

1000R 

, . 

4032.982 

Ga 

1 

1000R 

500R 

U2 

3692.652 

br 


20 

12 


4030.755 

Mn 

1 

500r 

20 

U1 

3692 357 

Rh 

1 

500hd 

150wd 


4023.688 

Sc 

1 

100 

25 

U3 

3683.471 

Pb 

1 

300 

50 

U2 

4020.399 

Sc 

1 

50 

20 

U4 

3672 579 

U 


8 

15 


4019.137 

Th 


8 

8 


3663 276 

Hg 

1 

500 

400 

U5 

4012.388 

Ce 1, 

II 

60 

20 


3657 987 

Rh 

1 

500W 

200W 


4008.753 

W 

1 

45 

45 

U3 

3654 833 

Hg 

1 


[200] 

U4 

4000.454 

Dy 


400 

300 


3653.496 

Ti 

1 

500 

200 

U2 

3987.994 

Yb 


1000R 

500R 


3650.146 

Hg 

1 

200 

500 

U3 

3968 468 

Ca 

II 

500R 

600R 

V2 

3646 196 

Gd 


200w 

150 


3961.527 

Ai 

1 

3000 

2000 

U1 

3642.785 

Sc 

II 

60 

50 

V3 

3951 . 1 54 

Nd 


40 

30 


3642 675 

Ti 

1 

300 

125 


3949.106 

La 

II 

1000 

800 

V2 

3639.580 

Pb 

1 

300 

50h 


3944.032 

AI 

1 

2000 

1000 

U2 

3635.463 

Ti 

1 

200 

100 


3933.666 

Ca 

II 

600R 

600R 

VI 

3634 695 

Pd 


2000R 

1000R 

U3 

3911.810 

Sc 

1 

150 

30 

U1 

3633 123 

Y 

II 

50 

100 


3907.476 

Sc 

1 

125 

25 

U2 

3630.740 

Sc 

II 

50 

70 

V2 

3906.316 

Er 


25 

12 


3613.836 

Sc 

II 

40 

70 

VI 

3905.528 

Si 

1 

20 

15W 


3613.790 

W 

II 

10 

30 


3902.963 

Mo 

1 

1000R 

500R 

U3 

3610 510 

Cd 

1 

1000 

500 

. , 

3891.785 

Ba 

II 

18 

25 

V4 

3609.548 

Pd 

1 

1000R 

700R 


3891.02 

Ho 


200 

40 


3601.193 

z*- 

1 

400 

15 

U1 

3888.646 

He 

1 


[1000] 

U2 

3601 .040 

Th 


8 

10 


3874.18 

Tb 


200 

200 


3600.734 

Y 

II 

100 

300 


3864.110 

Mo 

1 

1000R 

500R 

U2 

3596.179 

Ru 

1 

30 

100 

U3 

3848.75 

Tb 


100 

200 


3572 473 

Zr 

II 

60 

80 

V4 

3838.258 

Mg 

1 

300 

200 

U2 

3561.74 

Tb 


200 

200 


3832.306 

Mg 

I 

250 

200 

U3 

3554.43 

Lu 


50 

150 


3829.350 

Mg 

1 

lOOw 

150 

U4 

3552.172 

U 


8 

12 


3814.42 

Ra 

II 


[2000] 

VI 

3547.682 

Zr 

1 

200 

12 

U2 

3798.252 

Mo 

1 

1000R 

1000R 

U1 

3538.75 

Th 



50 


3788.697 

Y 

II 

30 

1 30 


3529.813 

Co 

1 

1000R 

30 

U3 

3776.72 

T1 

1 

3000R 

1000R 

U2 

3524.541 

Ni 

1 

1000R 

lOOwh 

•• 
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SENSITIVE LINES OF TIIE ELEMENTS 




3302.988 

Na 

1 

300R 

3302.588 

Zn 

1 

800 

3302.323 

Na 

1 

600R 

3290.59 

Th 



3289.37 

Yb 


500R 

3282.333 

Zn 

1 

500R 

3280.683 

Ag 

1 

2000R 

J273.962 

Cu 

1 

3000R 

3269.494 

Ge 

1 

300 

3267.945 

Os 

1 

400R 

3267.502 

Sb 

1 

150 

3262 328 

Sn 

1 

400h 

3262.290 

Os 

1 

500R 

3261 .057 

Cd 

1 

300 

3258.564 

In 

1 

500R 

3256.090 

In 

1 

1500R 

3247.540 

Cu 

1 

5000R 

3242 280 

Y 

II 

60 

3232.61 

LI 

1 

1000R 

3232.499 

Sb 

1 

150 

3229.75 

Tl 

1 

2000 

3225 479 

Cb 

II 

150w 

3220.780 

Ir 

1 

100 

3215.560 

W 

1 

10 

3194.977 

Cb 

11 

30 

3185.396 

V 

1 

500R 

3183.982 

V 

1 

500R 

3183.406 

V 

1 

200R 

31 79.332 

Ca 

II 

100 

3175.019 

Sn 

1 

500h 

3163.402 

Cb 

II 

15 

3158.869 

Ca 

II 

100 

3134.718 

Hf 

li 

80 

3131.072 

Be 

II 

200 

3130.786 

Cb 


100 

3130.416 

Be 

II 

200 

3125.284 

V 

II 

80 

3118.383 

V 

II 

70 

3110.706 

V 

II 

70 

3102.299 

V 

11 

70 

3094.183 

Cb 


100 

3093.108 

V 

II 

100R 

3092.713 

Al 

1 

1000 

3082.155 

Al 

1 

800 

3072.877 

Hf 

1 

80 
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SENSITIVE LINES OF THE ELEMENTS 


Wave- 

length 

Element 

Intensity 

Sensi- 

tivity 

Wave- 

length 

Element 

Intensity 

Arc 

Spk [Dis] 

Arc 

Spk [Die] 

3071 . 591 

Ba 

1 

100R 

50R 

U5 

2837.602 

C 

II 


40 

3067.716 

Bi 

1 

3000hR 

2000wh 

U1 

2836.710 

C 

II 


200 

3064.712 

Pt 

1 

2000R 

300R 

U1 

2835.633 

Cr 

II 

100 

400r 

3058.66 

Os 

1 

500R 

500 


2833.069 

Pb 

1 

500R 

80R 

3039.356 

In 

1 

1000R 

500R 

U4 

2830.295 

Pt 

1 

1000R 

600r 

3039.064 

Qe 

1 

1000 

1000 

U2 

2820.224 

Hf 

II 

40 

100 

3034.121 

Sn 

1 

200wh 

150wh 


2816.179 

Ai 

II 

10 

100 

3009.147 

Sn 

1 

300h 

200h 


2816.154 

Mo 

II 

200 

300h • 

2997.967 

Pt 

1 

1000R 

200r 


2809.625 

Bi 

1 

200\¥ 

100 

2989.029 

Bi 

1 

250wh 

lOOwh 


2802.695 

Mg 

II 

150 

300 

2976.586 

Ru 


60 

200 


2802.19 

Au 



200 

. 2965.546 

Ru 


60 

200 


2795.53 

Mg 

11 

150 

300 

2945.668 

Ru 


60 

300 


2780.521 

Bi 

1 

200W 

100 

2943.637 

Qa 

1 

10 

20r 

U3 

2780.197 

As 

1 

75R 

75 

2940.772 

Hf 

1 

60 

12 


2773.357 

Hf 

II 

25 “ 

60 

2938.298 

Bi 

\ 

300w 

300w 


2769.67 

Te 

1 


1301 

2936.77 

Ho 



1000R 


2767.87 

Tl 

1 

400R 

300R 

2929.794 

Pt 

1 

800R 

200w 


2748.58 

Cd 

II 

5 

200 

2924.792 

Ir 

1 

25wh 

15 


2712.410 

Ru 


80 

300 

2918.32 

Tl 

1 

400R 

200R 


2709.626 

Qe 

1 

30 

20 

2916.481 

Hf 

1 

50 

15 


2692.065 

Ru 


8 

200 

2911.39 

Lu 


100 

300 


2678.758 

Ru 


100 

300 

2909.116 

Mo 

II 

25 

40h 

V5 

2675.95 

Au 

1 

250R 

100 

2909.061 

Os 

1 

500R 

400 

U1 

2669.166 

AI 

II 

3 

100 

2904.408 

Hf 

1 

30 

6 


2659.454 

Pt 

1 

2000R 

600R 

2898.71 

As 

1 

25r 

40 


2658.722 

Pd 

II 

20 

300 

2898.259 

Hf 

1 

50 

12 


2651 . 575 

Ge 

1 

30 

20 

2897.975 

Bi 

1 

500 WR 

500 WR 

U2 

2651.178 

Ge 

1 

40 

20 

2894.84 

Lu 


60 

200 


2650.781 

Be 

1 

25 

1 

2890.994 

Mo 

II 

30 

50h 

V4 

2641.406 

Hf 

11 

40 

125 

2881.578 

Si 

1 

500 

400 

U1 

2631.553 

AI 

II 


40 

2877.915 

Sb 

1 

250W 

150 


2614.178 

Pb 


200r 

80 

2874.244 

Ga 

1 

10 

15r 

U4 

2605.688 

Mn 

11 

100R 

500R 

2871.508 

Mo 

II 

100 

100h 

V3 

2598.062 

Sb 

r 

200 

100 

2863.327 

Sn 

1 

300R 

300R 

U2 

2593.729 

Mn 

11 

200R 

1000R 

2860.934 

Cr 

II 

60 

100 

V5 

2589.167 

W 

n 

15d 

25 

2860.452 

As 

1 

50r 

50 


2576.104 

Mn 

II 

300R 

2000R 

2855.676 

Cr 

II 

60 

200Wh 

V4 

2573.09 

Cd 

II 

3 

150 

2854.581 

Pd 

II 

4 

500h 


2557.958 

Zn 

II 

10 

300 

2852.129 

Mg 

1 

300R 

100R 

U1 

2554.93 

P 

1 

60 

1201 

2849.838 

Cr 

II 

80 

150r 

V3 

2553.28 

P 

1 

80 

1201 

2849.725 

Ir 

1 

40h 

20h 


2536.519 

Hg 

1 

2000R 

1000R 

2848.232 

Mo 

II 

125 

200h 

V2 

2535.65 

P 

1 

100 

1301 

2843.252 

Cr 

II 

125 

400r 

V2 

j 2534.01 

P 

1 

50 

1201 

2839.989 

Sn 

1 

300R 

300R 

U1 

2530.70 

Te 

' 


1301 


Sengt> 

tivity 


V5 

V4 

VI 


V2 

VI 

V2 


VI 

U5 


U2 

VI 

U2 


U5 


V3 

V2 


VI 

V3 


U3 

U2 

U2 
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SENSITIVE LINES OF THE ELEMENTS 



1 Intensity 

ulomciil 

Arc 

1 Spk [Dis] 


2528.535 

Sb 1 

300R 

2528.616 

Si 1 

400 

2519.822 

Co il 

40 

2516.881 

Hf II 

35 

2516.123 

Si 1 

500 

2513.028 

Hf II 

25 

2506.899 

Si 1 

300 

2505.739 

Pd II 

3 

2502.001 

Zn II 

20 

2498.784 

Pd II 

4 

2497.733 

B 1 

500 

2496.778 

B 1 

300 

2488.921 

Pd II 

10 

2478.573 

C 1 

400 

2456.53 

As 1 

lOOr 

2437.791 

Ag II 

60 

2427.95 

Au 1 

400R 

2413.309 

Fe II 

60 

2410.517 

Fe II 

50 

2404.882 

Fe II 

50 

2397.091 

W II 

18 

2395.625 

Fe II 

50 

2388.918 

Co It 

10 

2385.76 

To 1 

600 

2383.25 

Te 1 

600 

2382.039 

Fe II 

40r 

2378.622 

Co II 

25 

2370.77 

As 1 

60r 

2369.67 

As 1 

40r 

2363.787 

Co II 

25 

2349.84 

As 1 

250R 

2348.610 

Be i 

2000R 

2335.269 

Ba II 

60R 

2312.84 

Cd II 

1 

2311.460 

Sb 1 

150R 




Intensity 
Arc I Spk [Dis] 


2307.857 

Co II 

25 

2304.235 

Ba II 

60R 

2296.89 

C III 


2288.12 

As 1 

250R 

2288.018 

Cd 1 

1500R 

2287.084 

Ni II 

100 

2286.156 

Co II 

40 

2276.578 

Bi 1 

100R 

2270 213 

Ni II 

100 

2265.017 

Cd II 

25d 

2264.457 

Ni II 

150 

2253.86 

Ni M 

100 

2246.995 

Cu 11 

30 

2246.412 

Ag II 

25 

2203.505 

Pb II 

50W 

2192.260 

Cu II 

25 

2175.890 

Sb 1 

300 

2169.994 

Pb 1 

1000R 

2144.382 

Cd II 

50 

2142.75 

Te 1 

60R 

2138.56 

Zn 1 

* 800R 

2135.976 

Cu II 

25 

2068 38 

Sb 1 

300R 

2062.788 

Se 1 


2062.38 

1 


2061.91 

Zn II 

100 

2061.70 

Bi 1 

300R 

2039.851 

Se 1 


2025.51 

Zn 11 

200 
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ELECTROMETRIC DETERMINATION OF pH 

The “pH'* values of aqueous solutions are expressed on a scale that is to a large 
extent an arbitrary one. Sorensen originally considered pH to be equal to --log Ch+» 
where Ch+ is the hydrogen ion concentration of the solution. This relation is now con- 
sidered to be only an approximation. Moreover, pH is not equal to —log an+y where 
aH+ is the thermodynamic “activity” of hydrogen ions in the solutions, for the latter 
can never be exactly determined. The uncertainty of the magnitude and constancy 
of the liquid-junction potential deprives the pH of much of its fundamental signifi- 
cance. See D. T. Hitclicock and A. C. Taylor, J. Am. Chem. Soc., 59, 1812 (1937); 
60, 2710 (1938); D. A. Macinnes, D. Belcher, and T. Shedlovsky, ibid., 60, 1094 
^938) ; M. Dole, “The Glass t'lectrode,” John Wiley and Sons, Inc., New York, 1941, 
pp. 280-304; H. G. Bates, Chem. Rev., 42, 1 (1948). 

The pH of an aqueous solution is defined operationally by the following equation: 

(E - Eg) 

pH - plls 4- (1) 

0.000 198404r 

in which pH^ is the pll assigned to the standard buffer solution with which the pH 
cell is standardized, E and Eg are the electromotive forces of a suitable pH cell with 
unknown and standard, respectively, T is the temperature on the absolute (Kelvin) 
scale, and 0.000198W^i is 2.302r)9R/F, where R is the gas constant and F is the 
faraday. The values of 0.000i98^t0^T from 0° to 70°C are given in Table I. 


Table I 

Values of 0.000198404 T at Various Temperatures 


t®G 

V alue 

0 

0.054196 

5 

0.055188 

10 

0.056180 

14 

0.056974 

15 

0.057172 

16 

0.057371 

17 

0.057569 


t®C 

V alue 

18 

0,057767 

19 

0.057966 

20 

0.058164 

21 

0.058363 

22 

0.058561 

23 

0.058759 

24 

0.058958 



Value 

25 

0.059156 

26 

0.059355 

27 

0.059553 

28 

0.059751 

29 

0.059950 

30 

0.060148 

35 

0.061140 


t®G 

Value 

38 

0.061735 

40 

0.062132 

50 

0.064116 

60 

0.066100 

70 

0.068084 


In most modern pH meters, the pH can be read directly wlien the instrument is 
adjusted to the proper value of the temperature and is “standardized” or made to 
read correctly at the pH of the standard. These instruments most commonly utilize 
a cell with glass and saturated calomel electrodes. In order to check adequately the 
proper operation of the meter, two standards differing in pH by at least two units 
should be used. 


pH Standards 

The p//s values of five solutions suitable for the standardization of pH cells are 
given in Table II. These values have been made to correspond as closely as possible to 
the relationship: 


pEs = ■~IogCn+/H+ (2) 

where / h+ is a “conventional” or defined activity coefficient for hydrogen ion, nu- 
merically equivalent to the mean activity coefficient of an average uni-univalent 
electrolyte in the same solution. See “Standardization of pH Measurements Made 
with the Glass Electrode,” National Bureau of Standards Letter Circular LC993^ 
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Table II 

pHg of Standard BufTer Solutions 


0.025 M 


“C 

0,05 Af K- 
tetroxalate 

KH-tartrate 
(Satd. at 25®) 

0.05 Af KH- 
phthalate 

KH 2 PO 4 ; 
0.025 Af 
Na2HP04 

0.01 Af 
Borax 

0 

1.67 


4.01 

6.98 

9.46 

5 

1.67 


4.01 

6.95 

9.39 

10 

1.67 


4.00 

6.92 

9.33 

15 

1.67 


4.00 

6.90 

9.27 

20 

1.68 


4.00 

6.88 

9.22 

25 

1.68 

3.56 

4.01 

6.86 

9.18 

30 

1.69 

3.55 

4.01 

6.85 

9.14 

35 

1.69 

3.55 

4.02 

6.84 

9.10 

40 

1.70 

3.54 

4.03 

6.84 

9.07 

45 

1.70 

3.55 

4.04 

6.83 

9.04 

50 

1.71 

3.55 

4.06 

6.83 

9.01 

55 

1.72 

3.56 

4.08 

6.84 

8.99 

60 

1.73 

3.57 

4.10 

6.84 

8.96 


References: (Tetroxalate) V. E. Bower, R. G. Bates, E. R. Smith, J. Research 
Nail. Bur. Standards, in press; (Tartrate) Bales, Bower, R. G. Miller, and Smith, 
ibid., 47, 433 (1951); (Phthalate) W. J, Hamer, G. D. Pinching, and S. F. Acree, 
ibid., 36, 47 (1946); (Phosphate) Bates and Acree, ibid., 34, 373 (1945); (Borax) 
G. G. Manov, N. J. Dol^Uis, P. W. Lindvall, and Acree, ibid., 36, 543 (1946). 


Washington, D. C.; R. G. Bates, Analyst, 77, 653 (1952). Directions for the prepara- 
tion of these live standards are given in Table HI. 

Disodinm hydrogen phosphate is the only one of the buffer salts that is appreciably 
hygroscopic. The tartrate, phthalate, and phosphates can be dried at 110°C before 
use. Potassium tetroxalate dihydrate should not be dried at temperatures above 
60®C, nor should borax be heated above normal room temperatures. Standard samples 


Table III 

Directions for Preparing Standard Buffer Solutions 


Standard 


Preparation 


K-tetroxalate, 0.05 JIf Dissolve 12.71 g KH 3 (C 204 ) 2 ’ 2 H 20 in water and dilute to 1 liter. 


KH-tartrate, satd. at 25^0 Shake an excess of the salt for several minutes with water the temper- 
ature of which is 25 ± 3°C. Decant or filter to remove suspended ma- 
terial. 


KH-phthalate, 0.05 M Dissolve 10.21 g of potassium acid o-phthalato, KHC 8 H 4 O 4 , in water 

and dilute to 1 liter. 


KH2P04, 0.025 M; Dissolve 3.40 g KH2PO4 and 3.55 g anhydrous Na2HP04 in water 

Na2HP04, 0.025 Af and dilute to 1 liter. 


Borax, 0.01 M Dissolve 3.81 g Na 2 B 4 O 7 - 10 H 2 O in water and dilute to 1 liter. The 

water should be freed of carbon dioxide by boiling or purging with 
C 02 -free air. 
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of the salts can be purchased from the National Bureau of Standards. The tetroxalate, 
phtbalate, phosphate, and borax solutions can be stored in bottles of resistant glass 
or ijolyethylene and should be replaced every two months. The tartrate solution is 
subject to molding and must be replaced after a few days unless a preservative (e.g., 
a small crystal of thymol) is added. 


Interpretation of pH Measurements 

The measured pH is to be regarded as a reproducible number indicating in a semi> 
quantitative way the “acidity^* or “alkalinity” of the medium. If the medium is a 
dilute aqueous solution of simple ionic and molecular species, the meastired pH ap- 
proaches —log Cu+/h+» where / h+ is the activity coefficient of hydrogen ion on the 
conventional scale chosen to establish the standards. 


pH Cells 

. In the operational definition above, E and Es are the emf values of a cell such as: 

~Hydrogen ion electrode; Solution | KCl (Satd.), HgiCh (g), Hg^ (A) 

where the vertical line indicates a li(|uiddiquid junction. This pH feell consists of (a) 
an electrode the potential of which depends upon the hydrogen ion activity of the 
solution and (6) a reference electrode the potential of which is independent of the 
composition of the solution at any given temperature. Calomel electrodes of the 0.1 
TV, 1 /V, or saturated types are most widely used as the reference, and the bridge 
between the reference and the solution of unknown pH is almost always either a 
3.5 M or saturated solution of potassium chloride. In theory, the hydrogen gas 
electrode is the only perfect hydrogen ion electrode, and corrections must be applied 
to E and E^ for the imperfect response of other electrodes under certain conditions. 
In practice, the glass electrode is used more widely than other hydrogen ion electrodes. 
The quinhydrone and antimony electrodes display a satisfactory hydrogen ion 
response over a part of the pH scale. 


Notes on the Hydrogen Electrode 

Directions for preparing the hydrogen electrode may be found in W. M. Clark, 
“The Determination of Hydrogen Ions,” 3rd edition, 1928, Williams and Wilkins Co., 
Baltimore, Md. 

The potentials of hydrogen electrodes vary with the partial pressure of hydrogen 
gas in equilibrium with the platinum surface, which is in turn dependent on the 
barometric pressure and the vapor pressure of water. The observed electromotive 
forces of cells with hydrogen electrodes are customarily corrected to a partial pressure 
of hydrogen of 760 mm. The barometric corrections. Eh, in volts to be added to the 
observed reading, are listed in Table IV. They were calculated by the equation: 

OMOmmT 760 

= log (j) 

2 X 

where x is the corrected barometric reading minus the vapor pressure of water at the 
absolute tempieraturc T. 

The hydrogen electrode c€umot be used in the presence of salts of heavy metals nor 
easily reduced substances in general. Thus, unsaturated organic acids, some alka- 
loids, etc., are reduced by hydrogen in the presence of the finely divided noble metal 
electrode, which acts as a catalyst for the reduction. For this reason, an electrode 
coated with palladium should be used in phthalate solutions. The electrode is very 
sensitive to traces of oxygen, so that highly purified hydrogen must be used. The 
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ELECTROMETRIC DETERMINATION OF pH 
Table IV 

Barometric Corrections 9 Eb 9 for the Hydrogen Electrode 


Corrected 
barom - 
eter 
reading 
in mm . 




Eb in Volts at t ° C . 




Hg 

5 ® 

10 ° 

15 ° 

20 ° 

25 ° 

30 ° 

35 ° 

40 ° 

780 

-.0002 

-.0002 

-.0001 

.0000 

+ .0001 

+ .0002 

+ .0004 

+ .0006 

775 

-.0001 

-.0001 

.0000 

.0000 

+ .0002 

+ .0003 

+ .0005 

+ .0007 

770 

-.0001 

.0000 

+ .0001 

+ .0001 

+ .0002 

+ .0004 

+ .0006 

+ .0008 

765 

.0000 

+ .0001 

+ .0001 

+ .0002 

+ .0003 

+ .0005 

+ .0007 

+ .0009 

760 

+ .0001 

+ .0002 

+.0002 

+ .0003 

+ .0004 

+ .0006 

+ .0008 

+ .0010 

755 

+ .0002 

+ .0002 

+ .0003 

+ .0004 

+ .0005 

+ .0007 

+ .0009 

+ .0011 

750 

+ .0003 

+ .0003 

+ .0004 

+ .0005 

+ .0006 

+ .0007 

+ .0010 

+ .0012 

745 

+ .0003 

4 *. 0004 

+ .0005 

+ .0006 

+ .0007 

+ .0008 

+ .0010 

+ .0013 


+ .0004 

4 -. 0005 

+ .0006 

+ .0006 

+ .0008 

+ .0009 

+ .0011 

+ .0014 

1 735 

+ .0005 

4 -. 0006 

+ .0006 

+ .0007 

+ .0009 

+ .0010 

+ .0012 

+ .0015 


commercial compressed hydrogen, however, is generally sufficiently pure for practical 
work. 


Example 

The electromotive force, E, of a ll 2 ,satd. calomel cell at 25®C was found to be 
0.5227 volt, with the hydrogen electrode immersed in a buffer solution which was 
0.01 M with respect to both acetic acid and sodium acetate. The corrected barometric 
reading was 740 mm. The electromotive force, with the standard phosphate 
solution (pHfl = 6.86) in the cell was 0.6499 volt for a corrected barometric reading of 
750 mm. What is the pH of the first solution? 

From Table IV, the barometric correction to the first measurement is +0.0008 volt 
and to the second +0,0006 volt; hence, E and Eb are 0.5235 and 0.6505, respectively. 
From Table I 0,0G0i98W^T is found to be 0.05916 at 25°C. The pH is calculated by 
Equation 1: 


0.5235 - 0.6505 

pH « 6M + 4.7i 

0.05916 


Measurement of pH with the Quinhydrone Electrode 

The quinhydrone electrode is formed by dipping a bright platinum or gold electrode 
into a solution saturated with quinhydrone, an equimolecular mixture of benzoqui- 
none and hydroquinone. The quinhydrone electrode is negative with respect to the 
saturated calomel reference (as indicated in cell A) only above piH 7.7; hence, E in 
Equation 1 must be given a positive sign above 7.7 and a negative sign below. 


Examples 

The emf (Eb) of a quinhydrone-saturated calomel cell containing the standard 
0.05 M phthalate buffer solution is —0.2235 volt at 20°C where pHs = 4.00. The 
minus sign indicates that the quinhydrone electrode is the positive decti’ode of cell A. 
When two **unknown*’ solutions were placed consecutively in the cell, the emf was 
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found to be 0.1009 volt (quinhydrone positive) and 0.0466 volt (quinhydrone 
negative^ at the same temperature. What are the pH values of these solutions? 

The two values of E are —0.1009 and 4-0.0466, respectively. From Equation 1 and 
Table I: 


and 


(-0.1009) - (-0.2235) 

pH = 4.00 4- « 6.11 

0.05816 

0.0400 - (-0.2235) 

pH = 4.00 4- = 0.04 

0.05816 


Notes on the Quinhydrone Electrode 

An electrode having an area of at least one square centimeter is desirable. Platinum 
electrodes should be clean and free from stains, but need not be highly polished. 
Methods of cleaning platinum electrodes in<;lude (1) heating in fresh cleaning solution 
(sulfuric acid and potassium dichromate mixture), washing well with water and dry- 
ing in air for twenty minutes; (2) boiling in nitric acid, then in 5 to 10% sodium acid 
sulfite, rinsing well with water and using at once. 

Commercial quinhydrone is usually satisfactory, and an excess of the solid may be 
added directly to the solution. If the quinhydione has been heated or exposed to the 
light, some decomposition with loss of quinone may have taken place, and the com- 
pound should be recrystallizod from water at 70°C and dried at room temperature in 
subdued light. 

The quinhydrone electrode cannot be used in the presence of active reducing or 
oxidizing agenl-s, and it is also subject to protein and salt errors. Above pH 8.5 it be- 
comes unreliable, both because hydroquinone has acid properties (A'b is approximately 
10"’°) and because it is appreciably oxidized by air in alkaline solutions. 

Notes on the Antimony Eh^ctrode 

The potential of a piece of metallic antimony, the surface of which is lightly coated 
with antimony oxide, is a function of the pH of the solution in which the metal is 
immersed. If the metal is cast in air, suflicient oxide is formed on the surface to make 
further addition to the solution unnecessary. Inasmuch as water takes part in the 
electrode reaction, the activity of water in the solution must be constant. The 
electrode is rugged and of low resistance; hence, the problem of electrical leakage and 
pickup is minimized. Reproducible pH measurements may be made in ordinary 
solutions to ±0.15 pH over the range of pH 3 to 11. 

Impurities in the metal lower the stability of the electrode, especially in the acid 
ran^e. Traces of copper in acid solution cause large deviations, and for reliable results 
the copper content should be less than 0.1 part per million. The presence of metals 
more noble than antimony causes a similar behavior. Dissolved oxygen contributes 
to stability of the electrode in acid solutions but causes a deviation from the theo- 
retical emf-pH curve in alkaline solutions. Agitation of the solution has some effect 
upon the potentials obtained. Too low pH values are obtained in solutions of hydro- 
gen peroxide, potassium permanganate, sodium chromate, and other oxidizing agents. 

Measurement of pH with the Glass Electrode 

A typical cell for pH measurements with a glass electrode is: 

Ag, AgCl(s), 0.1 N HCl II glass || test sample | satd.KCl, Hg 2 Cl 2 (s), Hg (B) 
a be d e 

The emf of the cell is the sum of the potentials developed at a, 6, c, d, and e, plus a 
small “asymmetry potential*’ in the glass membrane. If the 0.1 iV HCl in contact 
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with the silver-silver chloride electrode is not changed, potentials a and 6 will remain 
constant. Potential e is constant also, and the liquid junction potential, d, is small 
and nearly constant if the liquid junction is made properly. Therefore, £ is a function 
of the potential c between the glass and the test sample providing there is no change 
in the asymmetry potential of the glass electrode. The calculation of pH is made by 
Equation 1. 


Notes on the Glass Electrode 

Glass electrodes are characterized by high electrical resistance (20 to 1,000 meg- 
ohms), a large change of resistance with temperature, a changing asymmetry poten- 
tic^ with chemical attack of the glass membrane, and a departure (error of the glass 
electrode) from the theoretical hydrogen electrode response at both eiads of the pH 
scale. In practice, glass electrodes are found to be of satisfactory sensitivity, to reach 
equilibrium rapidly, and to maintain constant potentials for considerable lengths of 
time. The potential of a glass electrode is not affected by the presence of oxidizing or 
reducing agents. For complete information concerning the glass electrode and its 
applications, see M. Dole, loc, ciL 

Errors of the Glass Electrode — The departure of the glass electrode at very low 
pH values appears to result from a lowered activity of water in the solution. This 
error causes the apparent pH value to be too high. Alkali metal ions in solutions of 
pH greater than 9 niay induce appreciable errors that become much greater at 
elevated temperatures. These cause the measured pH to be too low. The magnitude 
of the departure is a function of the composition of the glass, and commercial glass 
electrodes of low sodium error are now available. Tables of corrections permit ac- 
curate pH values to be obtained with these glass electrodes at very high alkalinities. 


Calomel Reference Electrodes 

The standard potential, + £j, of the calomel reference electrode is the emf of 
the cell: 


Pt; H 2 (g), H*^ (unit activity) | Satd.KCl, calomel electrode (C) 

including the liquid junction potential (Ej) at the boundary represented by the ver- 
tical line. The standard potentials of the 0.1 TV and saturated calomel electrodes are 
given in Table V. 


Table V 

Values of the Standard Potential of Calomel Electrodes 
at 12®, 25®, and 38®C (Uncertainty: ±0.0005 volt) 


E^' + E) in volts at 

Electrode 12"C 25°C 38»C 

0.1 Calomel; Satd. KCI, 0.1 N KCI, HfizCIzis). Hg 0.3362 0.3356 0.3352 

Satd. calomel; Satd. KCI, HgzClaCs), Hg 0.2528 0.2444 0.2375 

References: Hitchcock and Taylor, loc, cit; Maclnnes, Belcher, and Shedlovsk> 
loCe ciL; Dole, loc, ciL, chapter 17; W. J. Hamer, Trans, Ekctrochem, Soc,, 72 
45 (1937). 
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COLORIMETRIC DETERMINATION OF HYDROGEN ION 
CONCENTRATION 

The colorimetric determination of pH is based upon the principle that if an indi- 
cator be added to different solutions and it assumes the same transition shade, then 
such solutions are supposed to have the same p//. However, the characteristics of 
indicators vary with different solvents; e.g., in mixtures of water and alcohol. It 
should be emphasized that the pH range of the indicators as given in tables which 
follow this section hold for aqueous solutions. Therefore, in the measurement of pH in 
tinctures, a correction should be applied for the effect of the medium. 

To the solutions, the pH of which are to be determined, measured volumes of 
suitable indicators are added and the color compared with that of the same indi- 
cator in solutions of known pH. The method, therefore, is a comparison procedure the 
accuracy of which dcipends primarily u^n the correctness of the standard reference 
solutions. The pH of the latter is determined by means of the hydrogen electrode. The 
standardization according to the potentiomctric method is, therefore, the primary 
procedure upon which the procedure rests. Siit^h standard reference solutions are 
called ^'buffer mixtures.'' Buffer mixtures of various compositions have been described 
in the literature (compare Clark, The Delerminalion of Hydrogen lons^ Baltimore, 
Md., 1928; Kolthoff, Indicators, translated by Furman); the most popular set of 
buffers is that of Clark and Lubs which follows. 

Preparation of Buffer Solutions. — Piuity of Materials. 

Hydrochloric acid, 0.2 N and 0.1 N, ordinary C. P. grade prepared and standardized 
according to the usual titrimetric procedure. (Cf. Section on Titrimeiric Solutions.) 

Sodium hydroxide, 0.1 N, prepared carlxjnate free and standardized according to 
the usual titrimetric procedure. 

Potassium acid phthalate, KHC8H4O4, M = 204.2. The C. P. product commer- 
cially available is of sufficient purity. It can be recry stallizcd from water and dried at 
110-120°C. The purity of the material must be checked by a titration with stand- 
ardized sodium hydroxide using phenolphthalein or thymol blue as an indicator. A. 
0.1 molar solution of the salt is prepared as a stock solution. 

Monopotassium phosphate, KH2PO4, M = 136.2. Tlie C. P. salt commercially 
available is recrystallized twice from water and dried at n0'*120°C. A 0.1 molar 
solution of the salt is prepared as a stock solution. 

Potassium chloride, KCl, M = 74.6. The C. P. product is recrystallized twice from 
water and is dried at 120°. 

Boric acid, IlgBOg, M = 62.0. The C. P. product is recrystallized from water and 
dried in the air. A 0.1 molar solution of boric acid in 0.1 molar potassium chloride is 
prepared as a stock solution, 

COMPOSITION AND pH OF CLARK AND LUBS BUFFER MIXTURES 

AT 20°C. 




Composition 


pH 

1 48.6 ml 0.2 N HCI + 25 ml 0.2 iV KCl diluted to 100 ml 

1.0 

32.25 ml 

tt 


44 44 

1.2 

20.75 ml 

It 

ti <« 4$ 

44 44 

1.4 

13.15 ml 

It 

It « It 

44 44 

1.6 

8 3 ml 

II 

II II It 

It II 

1.8 

5.3 ml 

It 

ti II 11 

44 44 

2.0 

3.35 ml 

11 

II It It 


2.2 

46.70 ml 0.1 N HCI + 50 ml 0.1 M KHC 8 H 4 O 4 diluted to 100 ml 

2.2 

39.60 ml 

It 

44 44 

II II It 

2.4 

32.95 ml 

it 

11 11 

It II II 

2.6 

26.42 ml 

It 

It It 

It 11 It 

2.8 

20.32 ml 

It 

It It 

II II tt 

3.0 

14.70 ml 

It 

tt 44 

II II II 

3.2 
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m 

ml 

A 

pH 

ml 

A 

pH 

ml 

A 

pH 

ml 

A 

pH 

ml 

A 


■SI 

3.4 

2.85 

4.6 

4.67 

5.8 

6.05 

7.0 

8.24 


1^1 

3.6 

3.22 

4.8 

4.93 

6.0 

6.32 

7.2 

8.70 



3.8 

3.55 

5.0 

5.15 

6.2 

6.61 

7.4 

9.09 



4.0 

3.85 

5.2 

5.36 

6.4 

6.92 

7.6 

9.37 



4.2 

4.14 

5.4 

5.57 

6.6 

7.27 

7.8 

9.58 

mm 

mtm 

4.4 

4.41 

5.6 

5.80 

6.8 

7.72 

8.0 

9.73 


Preparation and Properties of Indicator Solutions. — As a rule, water can be 
used as a solvent for indicators, but methyl yellow and the phtbaleins must be dis- 
solved in 90% alcohol. The various sulfoiiphthaleins and methyl red must be neu- 
tralized with sodium hydroxide before they are soluble in water. The former behave 
as dibasic acids, the indicator properties being determined by the magnitude of the 
second ionization constant. P'or most purposes it is sulli(nent to neutralize the strong 
sulfonic group, except that in cases where the pH of practically unbuffered solutions 
have to be measured, then more attention must be paid to the proper preparation of 
the indicator solution. To prepare an indicator solution, 100 mg, of the indicator are 
rubbed in an agate mortar with the amount of 0.02 N sodium hydroxide specified in 
the table below. After solution of the indicator has taken p]ac0, sufficient water is 
added to make the volume 100 ml (0.1%) or 200 ml (0.05%). 

The sulfoiiphthaleins originally introduced by Clark and Lubs (1917) and later 
extended by others (especially Barnett Cohen), are all indicators with very sharp 
color changes from yellow to intense red, blue or purple. Bromphenol blue in its transi- 
tion interval shows a so-called ''dichroism'' the color of the indicator depending upon 
its concentration and the depth of the layer observed. It appears blue in a thin layer 
of the solution, and purple when viewed through a greater depth. In the colorimetric 
determination of pH this dichroism is very objectionable. Often the solution under 
examination contains substances which uficct the light absorption of the indicator 
(alcohol, alkaloids; in alcoholic medium the color change is from yellow to blue); 
moreover, the indicator cannot be used in turbid solutions. When a layer of the liquid 
is viewed only a small amount of light from the bottom of the cell reaches the eye. 
Most of the light enters the cvW tlirough the side, is refh^cted by the particles and thus 
produces the effect of a thin layer of liquid with the accompanying blue color. A 
comparison of the color with that of the indicator in a clear bulfer solution is scarcely 
possible, for a tliin layer of fluid would have to be taken. Fortunately, Harden and 
Drake {Jour. Am. Chem. Soc., 51, 562 [1929] ) found that tetrabromphcnol-tetra- 
brornsulfonphthalein is a good substitute for bromphenol blue since it shows the same 
color change without the objeclional dichroism. 

A useful concentration of the indicator in the solution is of the order of 0.05 to 
0.1 %. Ordinarily the addition of 1 to 2 drops of such an indicator solution to 10 ml of 
the liquid to be investigated will give satisfactory results. 


Indicator 

Molecular 
Weigh l 

ml 0.02 N NaOIl per 
100 niff of Jiidicalur 

Thymol blue 

466 

10.8 

Tetrabromphenol blue 

986 

5.0 

Bromphenol blue 

669 

7.5 

Bromcresol green 

698 

7.2 

Methyl red 

269 

18.6 

Chlorphenol red 

423 

11.8 

Bromthymol blue 

624 

8.0 

Phenol red 

354 

14.2 

Cresol red 

382 

13.1 
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COLORIMETRIC DETERMINATION OF HYDROGEN ION 

Measurement of pH. — If the approximate value of the pH of a solution is un* 
known, the order of its magnitude must first be approximated in order to select the 
correct indicator for a more accurate evaluation. As a rule, a few simple tests will sup- 
ply this information. For example, if a solution remains colorless after the addition of 
a drop of phenolphthalein, it indicates that the pH of the solution is less than 8.0 
(cf. table of Acid-Base Indicators ) ; if now a second test is made with methyl orange or 
bromphenol blue and the solution assumes the alkaline color of the indicator, it means 
that the pH is greater than 4.5. Therefore, such a solution has a pH value between 
4.5 and 8.0. A few more tests with methyl red (pH interval 4.4 to 6.2); brorathymol 
blue {pH interval 6.2 to 7.6) and phenol red {pH interval 6.4 to 8.0) would serve to 
show the approximate pH value and suggest which indicators should be used for the 
exact determination. Instead of testing small amounts of the liquid with indicator 
so/utions, indicator papers (litmus, congo, phenolphthalein, thymol blue, etc., papers) 
as a rule may be used by application oi the spot method. 

When the approximate value of pH is known, 3, 5, or 10 ml (depending upon the 
amount of liquid available) are measured out by means of a graduated c^inder and 
transferred into a test tube of pyrex glass or any other resistant glass. Soft glass 
should not be used because of the possibility of an alkaline reaction of the glass; the 
tubes should all be of the same inner size with a diameter of 1.5 cm and a length of 
15 cm, A measured amount of the indicator solution is added carefully from a pipette 
of 1 ml volume which is graduated in 0.01 ml. As a rule, 1 to 2 drops of 0.1% indicator 
solution to 10 ml liquid will be the proper amount. Then some buffer solutions (4 to 
6 ml) the pH of which overlaps that of the unknown are taken and treated in exactly 
the same way. Especially if one-color indicators are used, it is extremely important to 
add to the unknown and to the buffer solutions exactly the same amount of indicator. 
The best way of judging the color is to observe, against a white back-ground, the light 
transmitted through the whole length of the tube. A suitable colorimeter may be 
used as well, although it is not necessary in routine work. Enough reference solutions 
must be taken so that the color of the unknown falls between two of tlie series and not 
beyond them. If buffer solutions are used with pH differences of 0.2 respectively, the 
pll of the imknown can be approximated very easily to within 0.1, and with some 
practice to 0.05. With buffer solutions that differ by 0.1 pll unit or less, the ex* 
perimental error can be reduced to 0,01 to 0.02 in pIL 
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SELECTED LIST OF OXIDATION-REDUCTION 
INDICATORS 

In the column headed iro are f^iven the potentials, referred to the normal hydrogen 
electrode, at which the indicators are “half-changed”; these potentials are those of 
solutions one normal in hydrogen ions. 

The information given in this table is from the two- volume work VOLUMETRIC 
ANALYSIS by KolthofT and Stenger, published by Interscience Publishers, Inc., 
New York, 1942 and 1947, and reproduced with their permission. 


Distinct color change 1.20. f Color change 1.31. 


Indicator 

TO at 
pH ^0 

dolor ChuiiKC 1 

(Ox) 

(Red) 

Safranine T 

0.24 

red 

colorless 

Neutral red 

0.24 

red 

colorless 

Indigo monoaulfonate 

0.26 

blue 

colorless 

Phenoaafranine 

0.28 

red 

colorless 

Indigo tetrasulfonate 

0.36 

blue 

colorless 

Nile blue 

0.41 

blue 

colorless 

Methylene blue 

0.53 

green-blue 

colorless 

1-Naphthol-2-$ulfonic acid indophenol 

0.54 

red 

colorless 

2,6-Dibromophenol indophenol 

0.67 

blue 

colorless 

Diphenylamine (diphenylbenzidine) 

0.76 ± 0.1 

violet 

colorless 

Diphenylamine sulfonic acid 

0.85 

red-violet 

colorless 

Erioglaucin A 

1.0 

rod 

green 

Setoglaucin 0 

1.06 

pale red 

yellow-green 

p-NItrodiphenylamine ^ 

1.06 

violet 

colorless 

o, m'-Diphenylamine dicarboxylic acid 

1.12 

blue-violet 

colorless 

o, o'-Diphenylamine dicarboxylic acid 

1.26 

blue-violet 

colorless 

o-Phenanthroline ferrous complex 

1.14* 

pale blue 

red 

Nitro-o-phenanlhroline ferrous complex 

1.25t 

pale blue 

violet-red 


FLUORESCENT INDICATORS 

Fluorescent indicators have the advantage over other indicators in that they may 
be used in titrating very turbid or strongly colored liquids. 

Abbreviations: bl, blue; br, brown; dk, dark; g, green; It, light; o, colorless; p, pink; 
6l, strong; v, violet; wk, weak; y, yellow. 


Name 

pH 

Color 

acid — ♦ base 

Name 

pH 

Color 

ucid — ► l>ase 

Benzoflavine 

-0.3- 1.7 

y g 

/9-Methylesculetin 

4.0- 6.2 

0 -►bl 

Eosine 

0,0- 3.0 

o g 

3,6-Dihydroxyxan- 



3,6-Dihydroxyphthal- 



thone 

5.4- 7.6 

0 — ► bl-v 

imide 

0.0- 2.4 

bl g 

3,6-Dihydroxy- 



4-Ethoxyacridone 

1.2- 3.2 

g — » bl 

phthalic acid 

5.8- 8.2 

bl -♦ g 

3,6-Totramothyldl- 



3,6-Dihydroxyphthal- 



aminoxanthone 

1.2- 3.4 

g bl 

imide 

6.0- 8.0 

Q y-0 

Salicylic acid 

2.5- 4.0 

0 bl 

Umbelliferone 

6.5- 8.0 

0 — bl 

Phloxin 

2.5- 4.0 

0 — bl 

Coumaric acid 

7.2- 9.0 

0 -► g 

Erythrosin B 

2.5- 4,0 

0 -* g 

/5-Naphthol 

8.5- 9.5 

0 -+ bl 

/9-Naphthylamine 

2.8- 4.4 

o — > g 

/S-Methylesculetin 

9.0-10.0 

bl -» g 

Chromotropic acid 

3.1- 4.4 

0 bl 

Acridine orange 

8.4-10.4 

o — g-y 

<x-Naphthylamine 

3.4- 4.8 

0 v 

Ethoxyphenylnaphtha- 



Fluorescein 

4.0- 4.5 

P-g g 

stiibazonium 



Quininicacid 

4.0- 5.0 

y bl 

chloride 

9.0-11.0 

0-^0 
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AN OUTLINE FOR QUALITATIVE ANALYSIS 


By R. C. Hummelly Ph« D. 


Preparation of Solution for Metal Analysis 


A. If the sample to be analyzed is 
already in ^lution, acidify with nitric 
acid unless it is already acid. 

B. If the sample is solid and metallic 
in appearance indicating a metal or 
ahoy, dissolve in dilute nitric acid. 
(A few metals and alloys dissolve better 
in hydrochloric acid. ) If a white residue 
remains from the treatment with nitric 
acid filler it off and dissolve it in boiling 
concentrated hydrochloric acid and 
test tliis solution for tin and antimony 

only* 

C. If solid and non-metallic try to dis- 
solve the sample first with water (cold 
and boiling), then if a residue is left, 
filter it and next try dilute nitric and 
hydrochloric acids successively, then 
concentrated hydrochloric acid, then 
aqua regia and if a residue still remains 
it must be filtered off and treated as an 
insoluble material, 

D. Insoluble Material. (Cf. note fol- 
lowing D2.) If a platinum crucible is 
avail^le, mix the powdered “In- 
soluble” with about ten times its bulk of 
a mixture of equal parts of sodium car- 
bonate and potassium carbonate ^d 
then fuse in the platinum crucible using 
a blast burner or Meeker burner. If 


a platinum crucible is not available 
an iron crucible may be substituted in 
which case a piece of sodium hydroxide 
about twice the size of a pea) is substitu- 
ted for the potassium carbonate. Heat 
the crucible and its contents for five 
minutes after a clear fusion is obtained. 
Then pour the melt on to a small piece of 
sheet-iron to solidify. Digest this with 
water until entirely disintegrated. Filter 
and treat the residue as directed in 
D1 and the filtrate as in D2. 

Dl. Dissolve the residue in dilute nitric 
acid and test for metals as outlined. 
D2. Add the filtrate from digestion of 
the fusion above to the solution pre- 
pared especially for acid analysis as 
given in the tests for acid radicals. 

Note. If the “insoluble” is white, 
before fusion its solubility in ammonium 
hydroxide or ammonium acetate should 
}>e tested as it might be silver chloride 
or lead sulfate and the ammonium hy- 
droxide and ammonium acetate are 
solvents respectively for these. 

All of the solutions prepared accord- 
ing to the directions given above, except 
D2 are to be analyzed for metals as 
directed in the following outline. 


GROUP I 

Add cold dilute hydrochloric acid Save the filtrate to test for the sub- 
drop by drop until precipitation is sequent ^oups. 

complete. Precipitate: PbCU, HgCl, Precipitate. Boil with 10 cc of water, 
AgCl. Filter. Wash with cold water. Filter while hot. 


Filtrate— PbCIz. Add KaCrzOy 
or K2Cr04 solution. Yellow 
ppt — PbCr04 indicates Pb. 


Precipitate — HgCI and AgCI 
Pour 5 cc NH4OH over the precipitate. 


Residue — If black indicates Hg. 


Filtrate — Just acidify with HNOi, 
White ppt. of AgOl indicates Ag. 


GROUP II 


To the filtrate from Group I add 1 cc 
of concentrated HNO3 and evaporate 
just to dryness being careful near the 
end of the evaporation not to overheat 
any of the dry residue. Dissolve this 
residue with 2}/^ cc of concentrated 
HCl and 5 cc of water. Heat to boiling 
and pass H2S into the solution for 5 
minutes^ Dilute to 40 cc and again pass 


in H zS for 5 minutes. Filter 2 cc of this 
solution and dilute it to 5 cc and test 
with HzS. If no precipitate forms then 
filter the main solution. If a precipitate 
does form, dilute the main solution to 
100 cc and again pass in HzS until pre- 
cipitation is complete. Filter. Wash with 
hot water. Save the filtrate for subse- 
quent groups. 
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Precipitate: Sulfides of Hg, Pb, Bi, 
Cu, Cd, As, Sb, and Sn. To the pre- 


cipitate add 15 cc of 2N NaOH, warm 
and stir. Filter. Wash with hot water. 


Residue — Sulfides of Ho, Pb, Bi, Cu and Cd. 
Boil with 15 cc dilute HrSIOs. Filter. Wash. 


Residue— HgS. Dis- 
solve in aqua regia. Boii 
out excess Cb- Add 
SnCIz. A white or gray 
ppt. indicates Hg. 


Filtrate — Make just al- 
kaline with NaOH, 
then add 7 cc of 6N 
NaOH in excess. Warm 
and stir. Filter. 


Filtrate — NaaPbO*. Acid- 
ifv with acetic acid. Add 
K2Cr04. Yellow ppt. 
PbCr04. Indicates Pb. 


Preci pi tate — H y- 
droxides of Bi, Cu, 
Cd. Dissolve in di- 
I ute H NO3. Make 
strongly alkaline 
with NH4OH. Fil- 
ter. 


Fi.tra,*- Am„,oniated 

mediate black color- PV 
etion indicate. Bi. ^“^“make "’acirrth 
acetic acid, then add potassium ferrocyanide 
solution. Filter. A red ppt. on the white filter 
indicates Cu and is Cu2Fe(CN)4. If Cu is present 
add KCN to the mam bulk of the filtrate 
until the solution is decolorized. Pass in H2S. 
A yellow ppt. Indicates Cd. If Cu is not present 
omit the addition of KCN. 


Filtrate — Sodium thio-salts of As, Sb, Sn. Make 
just acid with acetic acid. Filter. Discard filtrate. 
Precipitate — Sulfides of As, Sb, Sn. Treat the 
well drained ppt. with 10 cc of hot cone. HCI. 
Stir thoroughly but do not boil. Dilute with 5 
oc of water and filter. 


Residue — Sulfides 
of As. Dissolve in 
NH4OH adding a 
few drops of H2O2. 
Add magnesia mix- 
ture. A fine feathery 
ppt., slow in form- 
ing, indicates As 
and is MgNH4As04 


Filtrate — Chlorides of Sb 
and Sn. Evaporate to a 
few cc. Place a few drops 
of this solution on a silver 
coin or platinum foil. 
Place a piece of tin so it 
touches the solution on the 
com and the com itself. A 
black coating on the coin 
indicates Sb. The mam bulk 
of the solution is heated and 
some metallic iron added. 
After this reacts for a min- 
ute or so, decant off the 
clear solution and add to it 
HgCl2. A white ppt. of 
HgCl or a gray ppt. of Hg 
indicates Sn. 


Sodium stannite solution is prepared by adding sodium hydroxide solution to a few cc of stannous 
chloride solution until the white precipitate which is formed at first just dissolves. 


GROUP III 


Evafiorate the filtrate from Group II 
to 10 cc. Test 1 cc for phosphates by 
adding to it 2 cc of cone. HNO3 and 
2 cc of ammonium molybdate reagent. 
Warm and allow to stand for at least 
5 minutes. A fine yellow precipitate in- 
dicates phosphates. If phosphates ai’e 
present remove them from the main 
solution as follows. First make the sol- 
ution neutral with NH4OH then add 


3 cc of acetic acid and 5 cc of 50% 
ammonium acetate solution. Add to 
this sufficient FeCls solution until no 
more precipitate forms and the solution 
becomes reddish in color. Dilute to 
70 cc and boil until a condition is 
obtained where the precipitate on 
settling leaves the solution free from 
the reddish brown color. If necessary 
add more ammonium acetate to get 
this result. Filter. 


Precipitate — Phosphates of Fe and possibly Al and Cr. Test for Al 
and Cr. Add 10 cc of dilute NaOH and 1 g NazOz to the ppt. Boil 
and then filter. Discard the ppt. Divide the filtrate into two parts. 


First portion — Make acid with Second portion — Make acid with 
HCI, then alkaline with NH4OH. acetic acid, then add lead ace- 
White flocoulent ppt. Indicates tate. Yellow ppt. indicates Cr. 


Filtrate — Group III except 
possibly Fe, Al and Cr. An- 
alyze according to procedure 
given for Group III with 
phosphates absent. 


GROUP III 
Phosphates Absent, 

If {phosphates ^ are absent, or after alkaline with NH4OH and pass in HaS 
removing them if present, add 1 g of to complete precipitation. Filter. Wash. 
NH4CI to the solution, then make it Save filtrate for subsequent groups. 
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Precipitate — Sulfides of Co, Ni, Mn, Zn, Fe and the hydroxides of Al and Cr. 
Digest cold with 25 cc of 1 N HCI. Filter. Wash. 


Residue — CoS and NiS. Make 
a borax bead test on this 
residue. Blue bead indicates 
Co. Brown bead indicates Ni. 
Then dissolve residue in aqua 
regia and divide into two 
parts. 


Filtrate — Chlorides of Fe, Mn, Al, Cr and Zn. Evaporate to about 
5 cc. add 5 cc of 30% NaOH solution and 3 cc of HiOa and boil. 
Filter. Wash. 


First portion— 
Add NaHCOs 
(solid) until 
effervescence 
ceases. Then 
add H 202 ;de- 
veiopnient of 
deep green 
color indicates 
Co. 


Second 

tion — Make 
alkaline with 
NH4OH and 
add dimethyl- 
glyoxime. A 
red or scarlet 
}t. indicates 


r 


Precipitate — Hy- 
droxides of Fe and 
Mn.MakeaNa 2 C 03 
bead test on this 
ppt. for Mn using a 
little KCIO 3 in the 
bead in the last 
part of the fusion. 
Bluish-green bead 
indicates Mn. Dis- 
solve the remainder 
of the ppt. in HCI 
and add NH4CNS 
solution. Blood red 
color indicates Fe. 
If iron was added 
to remove phos- 
phates a little of 
the original sample 
can be tested for 
Fe by boiling with 
HCI and testing 
With NH4CNS. 


Filtrate— NaAiOz, N£iCr 04 , NaiZnO*. Make 
acid with HCI, then just alkaline with l\tH 40 H. 
Filter. 


Precipitate — 
AI( 0 H) 3 . This 
ppt. should be 
white and floo- 
culent. If in 
doubt remove the 
paper from the 
funnel, roll It up, 
drop 2 drops of 
dil. HCI down 
the top, then 2 
drops of dil. 
Co(N 03)2 soln. 
Coil a wire 
around the rolled 
paper and burn 
to an ash. Blue 
ash indicates Al. 


Filtrate — Make acid with acet- 
ic acid. Add 2 cc ammonium 
ace tatq, solution, then 2 cc of 
BaCl 2 iolution. Filter. 


Precipiiate — 
Yellow |>pt. in- 
dicates , ur. If 
whilb ppt. 
formed ift is to 
be disrefarded. 


Filtrate — Pass 
H 2 S. A 
white or gray 
ppt. composed 
of fine eurdy 
particles indi- 
.cates Zn. A 
milky suspen- 
jsion but not 
curdy is due 
to sulfur. 


GROUP IV 


Make the filtrate from Group III 
acid with acetic acid and evaporate to 
10 cc. Filter if necessary and discard 
the precipitate. To the filtrate or clear 
solution add NH4OH until alkaline. 


then add 15 cc of 95% ethyl alcohol 
and 15 cc of ammonium carbonate 
solution. Filter. Wash. Save the filtrate 
for subsequent group. 


Precipitate — Carbonates of Ba, Ca, Sr and Mg. Dissolve in acetic acid. Add 5 cc of ammonium 
acetate solution and about 10 cc of potassium dichromate solution. Filter. 


Filtrate — Acetates of Sr, Ca, Mg and excess K 2 Cr 207 . Make alkaline 
with NH4OH and add 5 cc of alcohol. Filter. 


Precipitate — SrCr 04 and possibly Filtrate — Ca and Mg salts. Add 

some CaCr 04 . Boil with (NH 4 ) 2 C 03 (NH 4 ) 2 C 204 solution. Filter, 
and (NH 4 ) 2 C 204 . Filter. Discard 
filtrate. Treat residue with acetic 

acid. Filter. Precipitate — Filtrate — Add 

CaC 204 and pos- Na 2 HP 04 Solutton. 

sibly some White ppt indi- 

Resldue — CaC 204 Filtrate — Add MgC 204 . Treat cates Mg. 

Na2S04 solution, with dil. H2SO4. 

White ppt in- Filter. To the so- 
dicates Sr. lutlon add 6 cc of 

alcohol. Ppt In- 
dicates Ca. 


GROUP V 

Evaporate the filtrate fit>m Group ammonium salts have been expelled. 
IV to dryness. Heat the dry residue Cool. Moisten with HCI and make a 
just short of a red heat imtil all of the flame test with a platinum wire. An in* 


Preci pi tate — BaCr 04 . 
Moisten this ppt with 
HCI and make a flame 
test with a platinum 
wire. Qreen flame in- 
dicates Ba. 
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tense yellow flame indicates Na. A pale 
violet flame indicates K. If flame is 
intense yellow view it through a small 
bottle containing a 10% solution of 
KCr(S04)2 or several thicknesses of 
cobalt glass. A red flame as thus viewed 
indicates K. To test for NH^ — ^Take 
about 1 g of the original sample in a 


small beaker, add sodium hydroxide 
solution in excess, cover the beaker with 
a watch glass containing on the imder 
side a moist piece of red litmus paper. 
Warm and observe the litmus paper. 
If it changes slowly and evenly from 
red to blue, NH 4 is present. 


ACIDIC CONSTITUENTS 
Detection of Groups of Acidic Constituents, 


The following acid ions are provided 
for in this procedure: Chlorides, brom- 
ides, iodides, ferrocyanides, ferricyan- 
ides, thiocyanates, sulfates, sulutes, 
thiosulfates, chromates, fluorides, sil- 
icates, oxalates, tartrates, sulfldes, car- 
bonates, phosphates, borates, nitrates, 
nitrites, acetates, and permanganates. 

Preliminary Examination. Detection 
of some acid radicals. — 

!• Moisten with concentrated H2SO4 
and observe results both cold and when 
heated 

(a) Tartrates heated with H2SO4 
turn brownish black and give 
odor of burnt sugar. 

(b) Carbonates give off colorless, 
odorless gas which will cloud a 
drop of lime water held over the 
reacting materials. 

(c) Some sulfides readily give off 
HzS with H2SO4 and this can be 
detected by the odor or the 
darkening of a piece of paper 
moistened with Pi)(C 211302)2. 

(d) Nitrites will give off brown 
fumes immediately. 

(e) Bromides will oxidize slowly with 
the formation of free bromine 
which can be recognized by the 
reddish brown color of the pas. 

(f) Iodides will liberate free iodine 
which is recognized by the purple 
color. 

(g) Sulfites will liberate SO 2 which is 
colorless but has the character- 
istic, sharp pungent odor of 
burning sulfur. 

(h) Oxalates, when heated with 
H 2 S 04 * give off CO and CO 2. 
The CO can be ignited. 

(i) Thiosulfates liberate SO 2 and 
form a residue of sulfur. 

(j) Acetates heated with H2S04 
liberate acetic acid which is 
recognized by the odor of vinegar. 


2 . Moisten a gram of the solid in an 
evaporating disdi (if Cu and Ba are 
absent) with cone. H2SO4, add a few 
drops of alcohol and ignite the alcohol. 
A CTeen flame indicates borates. If Cu 
or Ba are present use a test tube fitted 
with a stopper and short constricted 
outlet tube instead of the evaporating 
dish. In either case heat to help expd 
the volatile ethyl borate which will 
burn in the alcohol vapor with a green 
flame. 

3 . Add cold dilute HCl solution. An 
immediate evolution of brown fumes 
indicates nitrites. 

4 . If the sample is yellow or deep purple 
in color heat with dilute alcohol. 

(a) If the yellow color is changed to 
green and the metal analysis 
shows Cr present then chromates 
are present. 

(b) If the purple color is discharged 
and manganese was found in the 
metal analysis this test indicates 
the presence of permanganates. 

5 . The test for phosphates was made at 
the beginning of the analysis for Group 
III and need not be repeated at this 
point. 

Preparation of Special Solution for 
Detection of Acidic Groups , — ^Take about 
2 g of the powdered sample and boil with 
25 cc of a saturated solution of sodium 
carbonate for 15 minutes. If a fusion 
was made in the analysis for met£il 8 , 
add the water extract from D 2 , dilute 
to 40 cc and filter. Use this solution 
for the following acid tests. Take 20 cc 
of this “prepared solution,” make add 
with dilute acetic acid and then add 1 cc 
of the acid in excess, boil gently to expel 
CO2 and any H2S which might be 
present. Test the vapor for HtS by 
holding a piece of paper moistened with 
lead acetate in the vapors evolved 
during the boiling. A dark coloration 
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indicates sulfides. If a white gelatinous 
precipitate forms at this point test it 
for silicic acid by the microcosmic 
bead test as follows: Filter, ignite the 
residue in a crucible, make a bead of 
microcosmic salt, dip it in the residue and 
fuse. If undissolved particles float in 


the bead while melted. Si is indicated. 
Make the filtrate from the procedure 
above neutral or slightly alkaline. Add 
a mixture of Ca(N03)2 + Ba(NOi)a 
solution and filter. Precipitate see 
Group I. Filtrate see Group II. 


Precipitate — Group I acids. Add 5 cc acetic acid, warm and stir. Filter. The filtrate contains CaHP04, 
CaC4H406. This filtrate is discarded as these groups were tested for previously. 

Residue — CaF2, CsCzOa, BsSOa, BaCr04. Treat with 5 cc dilute HCI. Filter. 


Precipitate — CaFj, BaS04. Divide into two 
parts. 


First portion — Add 
5onc. HCI and boil for 
a few minutes. Dilute 
White ppt. indicates 
SO4". 


Second portion — Dry 
over a low flame. Mix 
with a little sand. Place 
in a test tube and mois- 
ten with cone. H2SO4. 
Hold a film of water 
in a glass loop just 
above the mixture and 
warm. A ppt. in the 
water film indicates 
fluorides. 


Filtrate — If yellow, chromates are presenL 
As confirming this recall whether the filtrate 
from Group 1 metals was yellow and then turned 
green when H2S was passed in and a formation 
of colloidal sulfur formed. To test for oxalates 
take 2 cc of the prepared solution, boil with a 
small excess of acetic acid, filter, make alkaline 
with NH4OH, add Ca(IM03)2, filter, treat with 
5 cc acetic acid, filter, wash. Then treat with 
dilute H2SO4. warm and add dilute KMn04 
solution. Color destroyed indicates C2O4''. 


Filtrate — Sodium salts of Group II. Make exactly neutral with HNO3. Add Zn(N03)2 solution. Filter- 


Precipitate — 203 (FeC6N6)2 brownish yellow and Filtrate — Take out a few drops to test for CNS. 

Zn2Fe(CN)6 white. Divide into 2 parts. 


First pi 

in NH4OH. Brown col- 
oration indicates 
(FeCeNe)'". 


Second portion — Dis- To the few drops add To the remainder of the 
solve in HCI and add FeClj soln. Blood red solution add HNO3 un* 
FeCIs solution. Deep color that remains on til acid and then add 
blue indicates heating indicates CNS. AgNOs solution. Filter. 

(FeCeN®)"". Discard filtrate. Add 

"chloride reagent’* (de- 
scribed below). ♦♦Filter. 


Filtrate — Acidify with HNO3. White ppt. 
indicates chlorides. 


Precipitate — Place a small amount in a test tube. 
Add 2 cc CSz or CCU,^ then some chlorine water 
(see below)*. Shake vigorously. Puij>le color in 
CS2 indicates iodine. Brown color in CS2 indicates 
bromine. If purple at first, continue to add Cl 
water until the purple color is discharged. If the 
brown color presists both iodine and bromine are 
present. 


♦Chlorine water for this test should he freshly prepared by adding one or two small crystals of KCiO| 
to a few cc of dilute hydrochloric acid and then warming the solution. 

♦♦Chloride Reagent: Dissolve 1.7 grams of AgNOs and 25 grams of KNO3 in an amount of water 
less than a liter, add 17cc of cone. NH4OH, and dilute to a liter. 


OTHER TESTS FOR ACIDIC CONSTITUENTS 


Nitrates — If iodides, bromides, fer- 
r^yanides, ferricyanides, chromates and 
nitrites are absent, take 2 cc of the 
“^epared solution,” make just acid 
^th acetic acid, boil, filter if any pre- 
cipitate forms, add 3 cc of ferrous sul- 


fate solution, then tip the test tube to 
an angle of 45 ® and slowly pour a few 
cc of concentrated H2SO4 down the 
side of the tube. Bring the tube back 
to an upright position without stirring 
the contents. A brown ring forming at the 
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junction of the two layers indicates NO i. 
If any of the acids which interfere with 
test and whidi are mentioned above are 
present they can be removed as follows: 
make 5 cc of the “prepared solution” 
as nearly neutral as possible (do not 
permit the solution to become acid) 
with acetic acid, boil with 5 cc (NH^)* 
SO 4 solution. This removes nitrites. 
Acidify the boiled solution withH2S04 
and add AgjS04 solution which removes 
Br'. r, Fe(CN)»'" and Fe(CN). 
Filter. To the filtrate add NazSOj and 
allow to stand for a few minutes. This 
reduces the chromates. Boil to expell 
SO I, then make alkaline with NH4OH 
to precipitate Cr. Filter and test the 


filtrate as directed above for nitrates 
(NO,)'. 

Sulfides— Some sulfides are left in 
the residue from boiling the “prepared 
solution” with acetic acid and do not 
evolve HjS in this step. If this residue 
is placed in a test tube with some 
sulfur-free zinc and heated with HCl 
the HjS will be liberated and can be 
detected with lead acetate paper. 
Phosphates — Arsenates, arsenites, 
chromates and permanganates are usu- 
ally detected in the course of the metal 
an^ysis. 

A few unusual interfering combina- 
tions may be met with which because of 
the nature of this treatise are not dis- 
cussed. 
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FLAME TESTS 

The substance is heated on a piece of charcoal with a blow-pipe, or held in the 
outer dame of a Bunsen burner on a loop of platinum wire. 

Blue t — AzurCy Pb, Se, CuCU or other copper compounds that have been moistened 
with hydrochloric acid. 

Light blue. As and some of its compounds. 

Greenish blue, CuBrz, Sb. 

Green: — Emerald green, copper compounds other than the halides. 

Blue-green, phosphates when moistened with H2SO4, B2O30 
Faint green, Sb and NH4 compounds. 

White: — White^reen, Zn. 

Red: — Carmine, Li compounds. Masked by Ba or Na. 

Scarlet or Crimson, Sr compounds. Masked by Ba. 

Yellow-red, Ca compounds. Masked by Ba. 

Violet; — K compounds other than borates, phosphates and silicates. Masked b> 
Na or Li. 

Purple-red given by K in the presence of Na when viewed through a 
blue glass, the blue glass cutting out the yellow caus(^ by Na. Rb and 
Cs are the same as K compounds. 

Yellow: — Na compounds even in small traces. Caution — Most compounds contain 
traces 01 Na which will color the flame. The appearance of a yellow flame 
is not a test for Na unless it persists and is not perceptibly increased in 
intensity on the addition of about 1% of NaCl to the dry compound*. 

BEAD TESTS 

A clear bead is made by fusing a little borax or microcosmic salt on a loop of 
platinum wire. This bead is touched to the dry unknown material and ^ain held 
in the flame of a Bunsen burner. The outer part of the flame is the oxidizing flame, 
while the inner cone is the reducing flame. Tne abbreviations used below are h., hot; 
c., cold; h, c., hot or cold; s., saturated; n. s., not saturated; and sprs,, supersaturated. 


Color of 
tiio Bead 

Borax Bend. 

Na2B407 IOII2O 

Microcosmic Salt Bead, 
NUNII4HPO4 


Oxidizing Flame 

Reducing Flume , 

Oxidizing Flame 

RoduciDg Flame 

Colorless j 

h.c, : Al, Si, Sn, 
Bi, Cd, Mo, Pb, 
Sb, Ti, V, W. 
n.s.: \g, Al, Ba, 
Ca, Mg, Sr. j 

Al, Si, Sn, alk. 
earths and 
earths, h.: Cu. 
h.c,: Ge, Mn. 

Si (undissolved) 
Al, Ba, Ca, Mg, 
Sn, Sr. n.s.: Bi, 
Cd, Mo, Pb, 

Sb, Ti, Zn. 

Si (undissolved) 
Ce, Mn, Sn. Al, 
Ba, Ca, Mg, Sr 
(jyprg., not clear) 

Gray and 
Opaque 

■ 

Ag, Bi, Cd, Ni, 
Pb, Sb, Zn. 
s. : Al, Si, Sn. 
sprs.: Cu. 

s.: Al, Ba, Ca, 
Mg, Sn, Sr.. 

Ag, Bi, Cd, Ni, 
Pb, Sb, Zn. 

Blue 

c.:Cu. j 

h, c. : Co. 

h. c. : Co. 

c.; Cu. 

Ac.: Go. 

c.:W. 

A c.: Co. 

Green 


Cr. h.c.: U. 
sprs.: Fc. 
c. :Mo, V. 

U. c.: Cr. h.:Cu, 
Mo, Fe+ (Co 
or Cu) 

c.: Cr. 

A:Mo,U. 

Red 

c..Ni. 
h,: Ce, Fe. 

c.: Cu. 

h., s.: Ce, Cr, 

Fe, Ni. 

c.: Cu. 

A:Ni,Ti4-Fe. 

Yellow or 
Brownish 

h., n.s,: Fe, U, 

V. h,, $prs,:Bi, 
Pb, Sb. 

W. 

A: Mo, Ti, V. 

c.: Ni. 

A, s.: Co, Fe, U. 

c.;Ni. 

fc.:Fe,Ti. 

Violet 


c.:Ti. 

A c.: Mn. 

c,:Ti. 
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ORGANIC REAGENTS FOR DETECTING INORGANIC IONS 

Compiled by 

THOMAS H. WHITEHEAD, PH. D. 

Abbreviations used in the table: AcOH-acetic acid; addn-addition ; alc-alcohol or 
alcoholic; alk-alkaline; amra-ammonia or amrnoniacal; aq-aqueoiis; conc-concen- 
trated; contg-containing; detc-detects; dil-dilute; evap-evaporate; EtOH-95% ethyl 
alcohol; g-gram; intfr-interfere; mg-milligram; mcg-microgram; ml-milliliter; pprn- 
parts per million; ppt-precipitatc; rcag-reagent; satd-saturated; sepg-scparatmg; 
sl-slight; soln-solution; xs-cxcess. 

Use of this table : The purpose of this table is to provide a useful set of tests for 
the detection of inorganic substances for those not having access to a large library. 
Far the common cations and anions, and for the separation of interfering ions ref- 
erence should be made to An Outline for Qualitative Analysis on the preceding pages 
of this Handbook. For the less common ions reference may be made to Noyes and 
Bray, “System of Qualitative Analysis for the Rare Elements,” The Macmillan 
Company, New York, 1927, reprinted 1948. If these are followed, methods for pre- 
paring test solutions will be facilitated. 

References: In addition to the references mentioned above, several relatively 
inexpensive books are listed below which contain a wealth of information on reagents, 
tests, and original sources of information in the chemical literature. This additional 
information will often make possible an extension of these tests to quantitative 
determinations. Because Chemical Abstracts (C. A,) and the Journal of the American 
Chemical Society (J. A, C. S.) are widely available many references have been made 
to them also. 

Feigl, “Qualitative Analysis by Spot Tests,” translated by J. Matthews, Second 

English Ed., Nordeman, New York, 1989. 

Snell and Snell, “Colorimetric Methods of Analysis,” Vol. I, Second Ed., D. Van 

Nostrand Company, New York, 1949. 

Welcher, “Organic Analytical Reagents,” Vols. I, II, III, IV, D. Van Nostrand 

Company, New York, 1947-48. 

Sources of reagents: To simplify the purchase of organic reagents, reference is 
made to each reagent by citing its code number (EK) of the Eastman Kodak Co., 
Distillation Products Division, Rochester 3, N. Y., and (M) of the Malheson, Cole- 
man and Bell, Inc., East Rutherford, New Jersey. For example: Thymol (EK 248; 
M 2510). By reference to the catalogs of these suppliers, name, formula, melting 
point, boiling range, and purity can be verified. Synonyms are given for those chem- 
icals having more than one name. 


ACETATE 

Reagent: Satd soln of o-nitrobenzaldehyde (EK 2559; M 6689) in 2 TV NaOH soln. 

Test soln: Prepare soln as directed for anions*. 

Procedure: Place 1 g of CaO in a test tube, add 2 ml of test soln. Moisten a piece of 
filter paper with reag soln. Fit this over the mouth of the lest tube, then warm the 
test tube. If acetate was present, acetone is formed and produces a spot of blue color 
on the paper. 

Sensitivity: 4 mg acetate per 100 ml of soln. 

Interferences: None reported. 

References: Feigl, p. 331; Welcher, Vol. I, p 386. 

ALUMINUM 

Reagent: An aq 0.1% soln of aurin tricarboxylic acid ammonium salt; “Aluminon;*’ 
(EK P4468; M P2243). 

* See Outline for Qualitative Analysis. 
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Test soln: Dissolve in 1 iV IIGl 0.1 g of the ppt in Group III* which is believed to 
contain A1(QH)3. 

Procedure : To 2 ml of the test soln, add 1 ml of 3 iV NH4OAC and 1 ml of reag soln. 
Shake well and add 1 ml of 3 TV (NH4)2C03 soln. A red ppt forms if A1 is present. 

Sensitivity: A soln which is 2 X 10"® molar with respect to AP'^ gives a ppt; one 
which is 1 X 10“* molar gives a red color. 

Interferences: Heavy metal ions intfr, if present. Zn'^'*’ gives a red ppt but this red 
color is removed by washing with H2O. Ba^"^, Ca+'^, Sr++ in large amounts intfr but 
(NlWzCOs soln prevents this. 

References: Welcher, Vol. 1, p 101; J. A. C. S., 47, 142 (1925). 

AMMONIA, AMMONIUM 

Reagent: An ale 25% soln of thymol (KK 248; M 2510). 

Test soln: To 5 ml of unknown soln add 4 N NaOH until alk. Distil and catch 
dislillate of amm in 2 ml of 0.1 TV HGl. 

Procedure: To 1 ml of test soln, add 4 drops of reag soln, shake, then add 2.5 ml of 
Brz water and 1 .2 ml of 2 TV NaOH soln. Shake and let stand for 3 min. Add 2 ml of 
xylene and shake. Red to violet color forms in the xylene layer if amm is present. 
Sensitivity: 0.01 mg NH 3 per 100 ml of sohi. 

Interferences: None with this procedure. 

References: Welcher, Vol. I, p 187. 

ANTIMONY 

Reagent: An aq 0.02% soln of Rhodamine B (KK P4453; M B394). 

Test soln : Take 0.5 ml of the soln containing Sb and Sn as chlorides from Group II*. 
Add 1 drop of satd soln of KNO2 to oxidize Sb»'‘* to Sb5+. 

Procedure: To 0.5 ml of the test soln, add 1-4 drops of reag soln until the soln is 
(colored. A red to violet color is formed if Sb is present. 

Sensitivity: 1 meg per mi of sohi. 

Interferences: Sn does not intfr but Bi^^, Hg and do. 

References: Welcher, Vol. IV, p 550; G. A., 41, 5913 (1947). 

ARSENIC 

Reagent: An aq 0.5% soln of TV-ethvl-8-hydroxytetrahydroquinoline hydro- 
chloride; “Karin A.*’ For preparation see Welcher, Vol. I, p 330; Beilstein, XXI, 
her., 16, 717 (1883). 

Procedure : Place a drop of soln contg the As as arsenite on a strip of filter paper and 
moisten this with a drop of cone HGl. Add a drop of reag soln and a drop of 1% FeGh 
soln. Carefully warm the paper. A reddish-brown coloration appears if As is present. 
Sensitivity: 0.1 meg per ml of soln. Extreme limit, 0.0006 meg As. 

Interferences: Hg, Pb, Gu intfr. Arsenate, Sb, Bi, Al, Gr, Go, Ni, Ga, Sr, and Ba do 
not. 

References: Welcher, VoL I, p 330; G. A., 29, 5037 (1935). 

BARIUM 

Reagent: An aq 5% soln of sodium rhodizonate (M 5302). 

Test soln: Filter off the ppt of alkaline earth carbonates and wash several times 
with water. Use the washed ppt for the test. 

Procedure: Transfer 0.1 g of ppt to a clean filter paper. Add 3 drops of reag soln. A 
red-brown color forms if BaGOs is present. Add 1 drop 1 TV HGl to this spot. The 
color ch^^es to bright red if Ba'^'*" is present. 

Sensitivity: 2.5 mg Ba'^'*' per 250 ml of soln. 

* See Outline for Qualitative Analysia. 
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Interferences: Ca, Sr, and Mg do not interfere. 

Reference: Welclier, Vol. I, p 221. 

BERYLLIUM 

Reagent: An ale 0.1% soln of curcurain (EK 1179). 

Test soln: Dissolve the ppt of Be(OH)2 and Al(OH)3 in the least amount of 6 iV HCl 
reqpiired. Dil to 10 ml with HzO. Add xs of solid NaF. Let stand for 1 hr. Filter and 
use filtrate. 

Procedure: To 10 ml of test soln, add 1 drop of reag soln, 0.5 ml of 4 TV NH4CI, and 
6‘“8 drops of 4 amm. A red ppt forms if is present. 

Sensitivity: 50 mg Be'’"^ per liter. 

Interferences: None if this procedure is followed. 

References: Welcher, Vol. iV, p 396; J. A. C. S., 50, 393 (1928). 

BISMUTH 

Reagent: A satd soln of thiourea (EK 497; M CB798) in 1 TV HNO3 (sp g. 1.025- 
1.030). 

Test soln: To 0.1 g ppt containing Bi(OH )3 from Group II*, add the least amount of 
1 TV HNO 3 to dissolve it. 

Procedure: To teat soln, add reag soln dropwise until no more ppt forms. A yellow 
color appears in soln if Bi3+ is present. 

Sensitivity: 10 ppm.^ 

Interferences: None if this procedure is followed. 

Reference: Welcher, Vol. Iv, p 178. 

BORON, BORATE 

Reagent i An ale 0.1% soln of curcumin (EK 1 179). 

Test soln: Take 5 ml of “prepared soln” for acidic constituents*, acidify with cone 
HCl and evap to dryness in a porcelain dish. Dissolve the residue in 3 ml of 3 TVIICl. 

Procedure: To 3 ml of this soln, add 5 drops of reag soln and evap almost to dryness. 
Cool. A red color forms if borate is present. Moisten with 2 drops of 1 TV NaOH. Cilolor 
changes to blue if borate is present. 

Sensitivity: 1 ppm. 

Interferences: Oxidizing anions intfr but are removed by the procedure above, 
Fe, Mo, Ti, Nb, Ta, and Zr intfr but are removed in the “prepared soln.” 

References: Welcher, Vol. IV, p 397; Fcigl, p 223. 

BROMINE, BROMIDE 

Reagent: A satd soln of fluorescein (EK 780; M B297) in 1 :1 alc-HzO mixture. 

Test soln: Put 1 ml of unknown soln in a small test tube, acidify with cone AcOH, 
then add 0.1 g solid PbOj. 

Procedure: Moisten filter paper with reag soln and place this over the test tube. 
Warm the bottom of the tube gently with a flame. A red spot forms on the filler paper 
if Br or I are present. 

Interferences: Iodine and iodides intfr. To remove them, add 2 ml of CCI4 to 2 ml 
of unknown soln, then 1 drop of cone AcOH, pass in CI2 gas and shake until Iz is in the 
CCl* layer. Decant 1 ml of the aq layer and test for Br as above. 

References: Welcher, Vol. IV, p 448; C. A., 19, 1828 (1925). 

CADMIUM 

Reagent: A soln of 0.2 g of 2,2'-bipyridyl (EK 4397; M 5209) and 0.146 g of FeS04- 
5H2O in 50 ml in water; add 10 g KI, shake well over a 30 min period. Filter and use 
filtrate. 

* See Outline for Qualitative Analysis. 
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Test soln: To the Group II* soln contg hydroxides of Bi, Cu, and Cd add cone amm 
in si xs and filter. Use filtrate for test. 

Procedure: Place a piece of quantitative filter paper (such as Whatman, No. 40) 
over a 50 ml beaker. Put 1 drop of test soln on the paper and immediately add 1 drop 
of reag soln. A red ppt forms if Cd^*^ is present. 

Sensitivity: 1 ppm. 

Interferences: Pb, Ilg, Bi, Sn, and Ag intfr if present. Cu(N 113)4'** and Zn(NH3)4'*'+ 
do not. Procedure above removes intfr. 

Reference: Welcher, Vol. Ill, p 81. 


CALCIUM 

Reagent: Dissolve 2.2 g of 8-hydroxy-7-iodo-5~qiiinoline sulfonic acid; “Loretin;” 
(EK 4449) in 50 ml H2O and add 1.6 ml of 4 N NaOH. Dilute to 65 ml with H2O. 

Test soln: After removing Groups 1, II, 111*, and Ba^''' and Sr'*"*' in Group IV, 
dissolve the calcium ppt in 6 N HCl and evap to 2.5 ml volume. This should not 
contain more than 2% Ca; dil if necessary. 

Procedure: Prepare a buffer mixture by mixing 80 ml of 30% AicOH, 10 g AcONa, 
and dil to 100 ml with II2O. Mix 2.5 mi of this buffer soln with 2.5; ml of the test soln. 
Heat 25 ml of reag soln to boiling and add it to the buffertid test spin. Shako well and 
then heat on water hath for 15 min. An orange ppt forms if Ga+^ is present. 
Sensitivity : 5 mg of Ca per liter of soln. 

Interferences: Ba and Sr intfr. Mg, Na, K, and do not. 

References: Welcher, Vol. 1, p 336; C. A., 33, 5767 (1939). 


CERIUM 

Reagent: An aq soln of 0.02% gallic acid (EK T142; M CB403). 

Test soln: Ppt contg Ce (011)3 is dissolved in 3 N HNO3 and diluted to give a soln 
contg about 2 X 10~4 M of Ce^"*^. 

Procedure: Mix 2.7 ml of reag soln with 2.7 ml of test soln, then add 2 ml of diethyl 
ether; finally add 5.3 ml of 0.1 M ainrn. A blue-violet color forms if Ge^*** is present. 

Sensitivity: 1.4 X 10*-* mg Ge per ml. 

Interferences: Th, La, and Ti intfr. These are removed by the procedure of Noyes 
and Bray, p 210. 

Reference: Welcher. Vol. I, p 203. 


CESIUM 

Reagent: A formic acid soln of 0.5% 2,4-dinitro-l-naphthol-7-sulfonic acid sodium 
salt; “Naphthol Yellow S;” (EK 1393; M B356). 

Test soln: An aq soln of CsCl contg at least 3 mg per ml. 

Procedure: If necessary, make 2 ml of the test soln neutral to litmus with amm. To 
1 drop of test soln add 1-3 drops reag soln. Yellow needles form if Cs^ is present. 
Sensitivity: 3 mg of Cs per ml. 

Interferences: TI"**, Hg'*"*', Sn^"**, Ag^, Pb'*'+, Cu and Rb+ intfr. All but Rb*^ are 
removed by usual qualitative procedures. To remove Rb**" see Noyes and Bray, p 250. 
Reference: Welcher, Vol. IV, p 20. 


CHLORATE 

Reagent: An aq soln of 0.1% aniline sulfate (EK 502; M 6188) or a soln prepared 
by adding 1 ml ai^iiie to 1 liter HzO and then adding cone H2SO4 dropwise until the 
aniline dissolves. 

Test soln: Acidify 2 ml of “prepared soln” for acidic constituents* with HNO3. 

• See Outline for Qualitative Analysis. 
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If other oxidizing anions are present, remove them with Ba(N03)2 and then with 
AgNOs. Take 1 ml of filtrate for test. 

Procedure: To 1 ml of test soln, add 5 drops of reag soln, then underlay with 3 ml 
of cone H2SO4. A blue color at interface forms if chlorate is present. 

Sensitivity: 0.05 mg chlorate per ml of soln. 

Interferences: Nitrates and iodates give a brownish-red color. Chromates must be 
absent and must be removed with AgNOa as stated above. 

Reference: Welcher, VoL II, p 267. 


CHLORINE 

Reagent: Mix 2 ml of aniline (EK 25; M CB162) and 4 ml H2O; then add 12 M 
HCl dropwise until the aniline dissolves. 

Test soln: Heat unknown soln and use vapor for test. 

Procedure: Moisten filter paper with reag soln and expose it to the vapors from the 
test soln. Paper turns wine-red from CL vapor and this color changes to blue on fur- 
ther exposure to air. 

Interference : N2O gives a yellow-brown color changing to green-blue in air. 

Reference: Welcher, Vol. II, p 272. 

PERCHLORATE 

Reagent: Mix 0.1 ml of 1.6% aq soln of methylene blue (EK 573; M B698) with 
25 ml of 50% aq soln of crystallized ZnS04. 

Test soln: Neutralize 2 ml of “prepared soln” for acidic constituents* with 3 N 

H2SO4. 

Procedure: To 0.2 ml of test soln, add 0.1 ml of a 40% aq soln of K NO3. Add 5 ml 
of reag soln and mix well. A violet color forms if Cl()4~ is present. Compare this color 
with that formed in a soln known to contain NaC104 or HCIO4. 

Sensitivity: 0.01 mg C104“ per ml of soln. 

Interferences: Iodides intfr but can be removed with AgzO. Chromates intfr but 
can be removed with neutral Pb(OAc)2. Other anions do not intfr. 

References: Welcher, Vol. IV, p 523; C. A., 22, 2723 (1928). 


CHROMIUM, CHROMATE 

Reagent: Dissolve 0.2 g of 1,5-diphenylcarbohydrazide; “Diphenylcarbazide;” 
(EK 618; M 1344) in 10 ml of glacial AcOH and then dilute to 100 ml with 95% 
EtOH. 

Test soln: Acidify with H2SO4 the soln from Group III* which contains Cr as 
Na2Cr04; or acidify an unknown soln believed to contain Cr042“ 

Procedure: To 2 ml of test soln, add 3-5 drops of reag soln. A reddish-violet color 
forms if Cr04*'* is present. 

Sensitivity: 1 ppm of Cr04*“. 

Interferences: Co, MnOz, Ni, and Cu intfr. The.se are removed by the usual 
qualitative procedures. 

References: Welcher, Vol. Ill, p 435; C. A., 37, 3690 (1943). 


COBALT 

Reagent: An aq soln of 0.5% l-nitroso-2-naphthol-3, 6-disulfonic acid disodium 
salt; “Nitroso-R salt;” (EK P1124; M CB537). 

Test soln: Neutralize with amm the aqua regia soln of Co++ and Ni"*"** from Group 

IIP. 

Procedure: To 2 ml of test soln, add 1 g NaOAc and then 2 ml of reag soln. Heat to 

* See Outline for Qualitative Analyaia 
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boiling, add 1 ml of cone HNO3, and boil for 1 min. A deep red color forms if Co is 

present. 

Sensitivity: 0.03 mg Co++ per ml of soln. 

Interferences: If the amount of 00+"^ is very low, concentrations more than 0.1 M 
of Ni"^***, and Cu'^'^ intfr. If present, these may be removed easily. 

References: \^^elcher, Vol. Ill, p 332; Feigl, p 38. 


COPPER 

Reagent: An ale soln of 5% a-benzoinoxirne; “Cupron;” (EK 1877; M 2253). 

Test soln: Make the unknown soln acid to litmus with dil HCl. If large amounts of 
other ions pptd by amm are present, evap to dryness and ignite to remove xs amm 
salts and xs tartrate. Dissolve the ignited residue in dil HCl. 

Procedure: Place a drop of lest soln on fdter piaper, add 1 drop of reag soln and hold 
over a bottle of cone amm. A green color appears if Cu is present. 

Sensitivity: 2 ppm in soln. 

Interferencejs : None if the procedure above is followed. 

References: Welcher, Vol. IV, p 241; Feigl, p 38. 


CYANIDE 

Reagent: (a) Mix 47.5 ml of a said soln of benzidine (EK 33; M CB211) in AcOH 
with 52.5 ml ITzO. (b) Dissolve 0.286 g of cupric acetate in HzO and dilute to 100 ml. 

Test soln: Take 5 ml of “prepared soln” for acidic constituents* or original un- 
known soln and make acid to litmus with H3PO4. 

Procedure: Mix I drop of r(;ag soln b with 5 drops of reag soln a and add 0.5 ml of 
IT2O. Bubble CO2 gas through thi; test soln and deliver the evolved gas into the reag 
soln. In this manner any HCN present in the test soln is swept out and transferred 
into the rciag soln. A blue ppt forms in the reag soli» if c^'anide is present. 

Sensitivity: 0.25 meg ITCN per ml of soln. 

Int(*rfererices: None reported. 

Reference: Welcher, Vol. 11, p 315. 


GALLIUM 

Reagent: An ale soln of 5% 3,5,7,2',4'-pentahydroxyflavone; “Morin;” (EK T4475; 
M T7429). 

Test soln: Use an original unknown soln or dissolve the aluminum group ppt from 
Group IID in AcOll. 

Procedure: To 5 ml of soln acid with AcOH, add reag soln .dropwise until soln is 
colored. An intense green fluorescence is given by Ga. 

Sensitivity: 1 part in 6, 000, 00 0 parts of soln. 

Interferences: Ab+ gives a similar color but this color is removed by adding NaF 
soln. Aluminum and gallium can be separated by the procedure given in Noyes and 
Bray, p 151. Indium (see this) also interferes. 

Reference: Welcher, Vol. IV, p 374. 


GERMANIUM 

Reagent: An H2SO4 soln of 0.01% quinalizarin (EK 2787; M 5652). 

Test soln: Dissolve 0.1 g of solid unknown in 5 ml cone H2SO4. If tlie unknown is in 
soln, evap to dryness on the water bath and then redissolve the residue in 5 ml cone 
HzS04. 

Procedure: Warm 1 ml reag soln with 1 ml of test soln. A violet color is given by 
Ge. 

* See Outlme for Qualitative Analysis. 
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Sensitivity: 5 mg Ge per ml of soln. 

Interference: Boron intfrs. Ge can be separated from boron by pptg GeSa from 
4 TV H2SO4 soln with HzS. See Noyes and Bray, p 62. 

Reference: Welcher, Vol. IV, p 465. 


GOLD 

Reagent: Mix 1 ml of an ale soln of 0.03% 5(p-dimethylaminobenzylidene)- 
rhodanine; “Dimethylaminobenzalrhodanine;” (EK 2748; M 4203), with 13 ml of 
benzene and dil to 50 ml with chloroform. 

Test soln: Unless acid already, make unknown soln acid to litmus with HNO3. 

Procedure: To 5 ml test soln add 1 ml of reag soln. The organic layer changes from 
yellow to pink-violet if Au is present. 

iaensitivity: 0.1 meg Au in 5 ml of soln. 

Interferences: Ag, lig, Pt, and Pd intfr. These can be separated. See Noyes and 
Bray, p 110. 

Reference: Welcher, Vol. Ill, p 423. 

INDIUM 

Reagent: An ale soln of 0.02% 3,5,7,2',4'-pentahydroxyflavonc; “Morin;” (EK 
T4475; M T7429). See reag for Gallium. 

Test soln: Make unknown soln si acid with dil HNO3. 

Procedure: To 2 ml of test s(»ln add reag dropwi.^ft until soln is colored. An intense 
green fluorescence is given by In, Ga, Al, and Sc. Add 5 drops of a satd aq soln of 
NaF which removes the fluorescence due to Al and Sc. If fluorescence remains, 
saturate soln with TT2S and filter. Fluorescence due to In disappears but Ga shows 
fluorescenc^e in filtrate. 

Sensitivity: 1 meg Ins+ per ml of soln. 

References: Welcher, Vol. IV, p 375; C. A., 32, 1606 (1938). 


IODINE, IODIDE 

Reagent: Make a paste of 2 g soluble starch (EK Pi 284; M CB776) in 30 ml of 
cold HzO and add this slov ly lo 70 ml of boiling FTzO. Boil for 5 min. 

Test soln: To 10 ml of unknown soln add dil AcOU until just acid. 

Procedure: Add 5 ml of an aq 10% KI soln to 10 ml of test soln. Shake and add 1 ml 
reag soln. A blue color forms if Tz is present. 

Procedure for iodide: To 10 ml of test soln add amm until alkaline to litmus. Then 
add 1 ml of 3% soln of H2O2 and warm. Add 4 N HzSOa until just acid. Now add 1 ml 
reag soln. A blue color forms if 1"* is present. 

Sensitivity : 5 meg per ml of soln. 

Interferences: None reported. 

References: Welcher, Vol. IV, p 284; J. A. C. S., 52, 2768 (1930). 


IRIDIUM 

Reagent: A glacial AcOH soln of 1% leuco-malachite green. For preparation of 
leuco-malachite green see Welcher or Beilstein, XIII, 275. 

Test soln: If the unknowm is in soln, use as is; if solid, dissolve in aqua regia and 
make very dilute with II2O. 

Procedure: Add 5 drops of reag soln to 10 ml of test soln. A green color appears at 
once if IrCU*"" is present. 

Sensitivity: 1 part Ir in 6,000,000 parts of soln. 

Interferences: CI2, FeCb, and HzPdCU intfr. ILPtCU, HaRhCle, and HzOsCU do 
not. Interfering substances are easily removed; see Noyes and Bray, p 110. 

References: Welcher, Vol. IV, p 513; C. A., 24, 2689 (1930). 
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IRON 


Reagent: An ale soln of 2% 2,2'-bipyridme; “Dipyridyl;** (EK 4397; M 5209). 

Test soln: Make unknown soln acid to litmus with dil H2SO4. 

Procedure: To 0.5 ml of test soln, add 0.1 g sodium sulfite and sliake. If any yellow 
color persists, add sodium sulfite until it disappears. Add 2 drops of reag soln. Shake. 
A oink to red color forms if Fes'*" is present. 

Sensitivity: 0.001 mog Fe per ml of soln. 

Interferences: Cuprous salts intfr and must be removed. Large amoimts of FeJ'*' 
intfr unless sodium sulfite is added, or a satd soln of KF added until the yellow color 
fades. With the addition of KF, can be detected in the presence of Fe*"^. 

References: Welchcr, Vol. Ill, p 73; C. A., 38, 6228 (1944). 


LANTHANUM 

Reagent: A soln of 4% S-hydroxyquinoline; “8-Quinolinol;’* (EK 794; M 2759) in 
8% AcOH. 

Test soln: Use AcOH soln of rare earths (Noyes and Bray, p 210) or the original 
unknown soln acidified with AcOH. 

Procedure: To 5 ml of test soln, add 5 ml of reag soln and shake \^ell. Make alk with 
xs aram. A white ppt forms if is present. 

Sensitivity: Not reported except as very sensitive. 

Interferences: Other rare earths do not intfr. Metallic ions which ppt with 8-hy- 
droxyquinoline or xs amm intfr. These are removed by the procedure of Noyes and 
Bray. 

References: Welcher, Vol. I, p 311; C. A., 31, 967 (1937). 


LEAD 

Reagent: Dissolve 10 rag diphcnylthiocarbazone; “Dithizonc;” (EK 3092; M 4205) 
in 250 ml CCI4. This soln must be prepared not more than a few days before use and 
kept in a brown bottle. 

I'est soln : Make 1 ml of the unknown soln acid to litmus with 1 N II2SO4 and dilute 
to 100 ml with distilled water. 

Procedure: To 5 ml of the test soln add 2 ml of 1 TV H2SO4. Shake this with 5 ml of 
reag soln in a separatory funnel. Remove the CCI4 layer. A red color in the CCI4 layer 
is given by Pb’^'^, Sn"^^, and TU. Wash the CCl» soln with two 5 ml portions of aq 1% 
KCN soln. A red color remains in the CCI4 if Pb'^'^ is present. 

Sensitivity: About 2 meg of Pb per ml of soln. 

Interferences: Sn"^^ and TU intfr but are removed as above. 

References: Welcher, Vol. Ill, p 410; C. A., 35, 46 (1941L ' 


LITHIUM 

Reagent: Dissolve 0.1 g of l-amino-4~hydroxyanthraquinone (EK P6248) in 100 ml 
of 95% Eton. Warm, if necessary, to dissolve. 

Test soln: Dissolve the solid residue from Group V* in 100 ml of H2O or if the un- 
known is a soln, add xs amm, boil to expel xs amm, filter, and use filtrate for test soln. 

Procedure: Place 0.1 ml of test soln in a test tube and add 1 ml of 2.5 N NaOH 
soln. Dilute to 10 ml with H2O and add 0.5 ml reag soln. If Li is present, the soln is 
purple but when subjected to ultraviolet light it shows an intense red fluorescence. 

Sensitivity: 7 meg per 10 ml of soln. 

Interferences: Be'^’^ and Ca’’"'’ intfr. Oxidizing anions affect reag soln and must be 
removed. Na'^, K'*', and NH4''' do not intfr. 

References: Welcher, Vol. IV, p 442; C. A., 36, 55 (1942). 

* See Outline for Qualitative Analysis. 
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MAGNESIUM 

Reagent: Dissolve 0.5 g of 4- (p-nitrophenylazo) resorcinol; “p-Nitrobenzeneazore- 
sorcinol;*’ (EK 2484; M 1193) in 100 ml of 1% NaOH soln. 

Procedure: Evap unknown soln to dryness in a porcelain dish, then add 5~10 ml 
o£ 6 N NaOH soln; stir well. Add 1 drop of reag soln and let stand 10 sec. A blue stain 
forms if Mg"^"^ is present. This turns green with added H 2 O but is not affected by 
cone amm alone. 

Sensitivity: 3 meg Mg per ml of soln. 

Interferences: Co Ni"**^, Zn^*^, and Be"*"*" intfr and must be removed. Tartrates, 
acetate, and citrates intfr but can be removed by ignition. 

Reference: Welcher, Vol. IV, p 383. 

MANGANESE 

Reagent: Dissolve 2 g of hydroxylamine hydrochloride and 1 ml of a 40% soln of 
formaldehyde in 50 ml of H 2 O. These react to form formaldoxime. 

Test soln: Use the soln from Group 111* containing Mn, Fe, Al, Cr, and Zn. To 
10 ml of this soln add 0.1 g of ZnO and shake well. Filter and use filtrate for test soln. 

Procedure: To 10 ml of test soln add 1 drop of reag soln. Then add dropwise a soln 
of 10 N NaOH until the soln is alk to litmus. A purple color forms if Mn'*'+ is present. 

Sensitivity: 0.02 mg Mn**"^ per liter of soln. 

References: Welcher, Vol. Ill, p 346; C. A., 36, 3450 (1942). 


MERCURY 

Reagent: A satd soln of s-diphenylcarbazide (EK 618; M 1344) in 90% EtOH. 
Test soln: Take the ppt from Group II* which may contain HgS and dissolve it in 
aqua regia. Dilute this with an equal volume of H 2 O. 

Procedure: To 2 ml of test soln add 3 drops of reag soln and then xs of solid Na 2 C 03 . 
A deep blue color forms if Hg++ is present. 

Sensitivity: 0.8 mg Hg per liter of soln. 

Interferences: Gu"^"^ and Zn'* '*' do not intfr if the procedure above is followed. 
References: Welcher, Vol. Ill, p 437; C. A., 24, 566 (1930). 


MOLYBDENUM 

Reagent: Dissolve 1 g of freshly distilled phenylhydrazinc (EK 329; M 2479) in 
70 ml of 50%; AcOH. 

Test soln: If the unknown is in soln, use as is; if a solid, dissolve in aqua regia and 
dil with ILO to make it a dil soln; if the unknown is insoluble in aqua regia, follow 
procedure of Noyes and Bray, p 21, to prepare a soln for testing. 

Procedure: Mix 10 ml of test soln witli 5 ml of reag soln and boil gently for 1-2 min. 
A red color forms if molybdate ion is present. The color may be concentrated by 
extracting with chloroform. 

Sensitivity: 100 ppm of Mo. 

Interferences: W, V, As, Sb, Cr, Sn, Fe, Mii and U do not intfr. 

Reference: Welcher, Vol. II, p 443. 


NICKEL 

Reagent: An ale soln of 1% diacetyldioxime; “Dimethylglyoxime;’* (EK 98; M 
CB366). 

Test soln: To the ppt from Group III* contg CoS and NiS, add enough aqua regia 
to dissolve, then dil this with 5 parts H 2 O, and neutralize with amm. 

• See Outline for Qualitative Analysis. 
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Procedure: To 5 ml of test soln add 1 ml of reag soln and shake. A red ppt forms if 
is present. 

Sensitivity: 3-4 ppm of Ni. 

Interference: Pd^+ intfr but this may be removed by procedure of Noyes and Bray, 
pllO. 

Reference: Welcher, Vol. Ill, p 173. 

NITRATE, NITRITE 

Reagent: Dissolve 0.01 g diplieriylbenzidine (EK 1797; M 7378) in 50 ml of cone 
II2SO4 which is free of HiNOa- Heating the H2SO4 will remove IINO3. The reag soln 
has a stability of one week only and so must be prepared just prior to use. 

Test soln: Use an aq soln of unknown or a “prepared soln” for acidic constituents* 
which has been neutralized with H2SD4. 

Procedures : Mix 0.5 ml of test soln with 1.3 ml of pure H 2 SO 4 in a small porcelain 
dish. Then add 0.5 ml of reag soln. A blue color forms if either nitrate or nitrite is 
present. 

Interferences: Oxidizing anions must be removed by pptn with Ag 2 S 04 soln before 
making the test. 

Procedure for nitrite: To 1 ml of distilh^d H 2 O, add 1 drop of an aq soln of 0.5% 
a-naphthylamine (EK 173) and 1 drop of an aq soln of 0.5% sulfai|illc acid (EK 238). 
Then add 1 drop of 4 N AcOll and 2 drops of lest soln. The formation of a red color 
is specific for nitrite ion. This test detects 1 part NOz” pe^r billion of sohi. 

Reference: Welcher, Vol. II, p 371, p 405. 


NIOBIUM (COLUMBIUM) 

Reagent: An aq soln of 1% tannin; “Tannic acid;” (EK P422; M CB792). 

Test soln: Fuse the powdered material with KOII, dissolve in 20 parts of II 2 O and 
filter at oiu^e. Wash th(* undissolved material with warm, dil KOII. Add an xs of cold, 
cone HCl until the material dissolves and use this soln for the test. If the unknown 
is a soln, make it acid with dil IK'L 

Procedure: Add reag soln to 5 ml of test soln imtil the latter is colored. A reddish- 
brown color is given by Nb and Ta. 

Sensitivity : Heported as very sensitive. 

Int(irference: Ta intfr but may l)e removed by procedure of Noyes and Bray, p 79, 
or C. A., 23, 55 (1929). 

References: Welcher, Vol, II, p 153; Noyes and Bray, p 79; C. A., 23, 55 (1929). 


OSMIUM 

Reagent: Dissolve 0.05 g of benzidine (EK 33; M CB21 1) in 10 ml of AcOH and dil 
to 100 ml with lUO- 

Test soln : Use unknown or if the unknown is a solid dissolve it by the procedure of 
Noyes and Bray, p 33. 

Procedure : Put 2 ml of test soln in a test tube fitted with a stopper carrying a ^lass 
delivery tube which has been drawn down to a fine opening. Moisten a piece of filter 
paper with reag soln. Heat the test tube and allow the vapors to impinge on a spot 
of the filter f)aper. If Os is present, a blue color forms on the paper within 30 sec. 

Sensitivity: 0.08 meg in 0.001 ml of soln. 

Reference: Welcher, Vol. II, p 288. 

OXALATE 

Reagent: Dissolve 0,01 g of 2,7-naphthalenediol; “2,7-Dihydroxynaphthalene;” 
(EK 4408) in 100 ml of cone H 2 SO 4 . 

* See Outline for Qualitative Analysis. 
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Test soln: Neutralize 5 ml of “prepared soln” for acidic constituents* with 2 N 
H 2 SO 4 . Add a satd soln of CaS 04 until pptn of calcium oxalate is complete. Filter 
and wash the ppt twice with 10 ml of H 2 O. Add 2 N H 2 SO 4 to ppt on the filter and 
catch the filtrate for use as test soln. 

Procedure: Put one drop of test soln in a dry test tube and add a small amount of 
Mg powder until a slight xs remains. Add 2 ml of reag soln and put test tube in boil- 
ing water for 1 5-20 min. A red to violet color forms if oxalate is present. 

Sensitivity: 1 part in 50,000 parts of soln. 

Interference: Glycolic acid intfr. 

References: Feigl, p 336; C. A., 26, 4769 (1932). 

OXYGEN 


(а) Oxygen in Gaseous Mixtures 

Reagent: A soln of 1% diphenylamine (EK 105; M 2823) in cone H 2 SO 4 . 

Test soln: Unknown gaseous mixture. 

Procedure: Put 1 ml of H 2 O in a strong 250 ml wide mouth bottle. Attach a piece of 
filter paper to inner wall with a drop of reag soln. Close mouth of bottle with a two- 
hole rubber stopper carrying a glass inlet tube and a second tube connected to a 
manometer. Evacuate to 12 mm gauge pressure and hold it until H 2 O evaporates 
from the bottle. Admit nitric oxide gas until the pressure rises to 400 mm. No color 
should appear on the paper in the bottle. Now admit the gaseous unknown. A blue 
color appears on the paper within 2 min if gas contains as much as 0.01% by volume 
of O 2 . 

Interferences: None reported. 

References: Welcber, Vol. II, p 365; G. A., 20, 26 (1926). 

(б) Oxygen Dissolved in Water or Aqueous Solutions 

Reagent: (a) An aq soln of 13% 2,4-diaminophenol hydrochloride; “Amidol;” 
(EK P614; M P5190). (b) An aq soln of 75% sodium citrate. 

Test soln: Water or an aq soln. 

Procedure: To the sample in a 2 otince bottle, add 1 ml of reag soln b and 2 ml of 
reag soln a. Mix well and allow to stand for 30 min. A red color forms if 1 ppm of 
02 is in soln. 

Interferences: Over 1.5 ppm CI 2 , 5 ppm Fe^'*', 2 ppm NO 2 ”, and 5 ppm H 2 S intfr. 
Organic matter does not intfr. 

Reference: C. A., 30, 198 (1936). 

PALLADIUM 

Reagent: Dissolve 25 ing of p-nitrosodiphenylaraine (EK 1127) in 50 ml ale, and 
dil to 100 ml with H 2 O. Filter, if any solid remains. 

Test soln : An aq soln of the unknown. 

Procedure: To 25 ml of 1 N AcONa soln, add HNO3 until pH is 1.2 when measured 
with a pH meter. Now add 1 5 ml of test soln and 2 ml of reag soln, and dil to 100 ml 
with HiO. Allow to stand for 30 min. A deep red color forms if Pd+^ is present. 

Sensitivity : 50 meg Pd per ml of soln. 

Interferences: Au, Ag, and Gu intfr. 

References: Welcher, Vol. HI. p 409; C. A., 33, 7691 (1939). 

PHOSPHORUS, PHOSPHATE 

Ree^ent: (a) Dissolve 0.05 g benzidine (EK 33; M CB211) in 10 ml glacial AcOH, 
and dil to 100 ml with H 2 O. (b) Dissolve 5 g ammonium molybdate in 100 ml of cold 
HtO and pour this soln into 35 ml of 6.6 iV HNOs. 

Test soln: An aq soln of the unknown. , 

* See Outline for Qualitative Analysis. 
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Procedure: Add 3 drops of reag soln 6 to 2 ml of test soln, then add 3~5 drops of 
reag soln a. Shake and add 1% amm soln until a faint turbidity persists. A blue color 
forms if phosphate is present. 

Sensitivity: 0.00066 mg of P as P 2 O 5 per ml of soln. 

Interference: Oxalate intfr but addition of more of reag soln b will overcome this. 

Reference: Welcher, Vol. 11, p 293. 

PLATINUM 

Reagent: An aq soln of 10% resorcinol (EK 222; M 2869). This soln will not keep 
and must be prepared just prior to use. 

Test soln: If the imknown is a solid put 0.5 g in a porcelain dish; if a liquid, evap 
to dryness in a porcelain dish. Treat the solid with 10 rnl of aqua regia and warm until 
soln occurs. Dil to 30 ml with lUO. Shake twice with 10 ml portions of ethyl acetate 
and discard the ethyl acetate. Evap the aq soln to dryness, redissolve in 1 ml H 2 O 
and sat with Nn 4 Gl. Filter and dissolve the ppt of (NH 4 ) 2 PtCl 6 + (NH 4 ) 2 lrCl 6 
in 5 ml aqua regia, evap to dryness, add 10 ml cone HCl and 2 ml cone HNO3, and 
again evap to dryness. Add 5 ml II 2 O and then enough 1 M NaHCOs until alk to 
litmus. Heat on a water bath, add 1 ml satd aq Brz soln and 0.5 pal 1 M NaHCOj 
soln. Filter and use liltrate for Uist soln. 

Procedure: To 1 ml reag soln add 1 ml of test sohi and 2 ml of a 10% soln of amm. 

A garnet-red color forms if Pt is present. 

Sensitivity: Very sensitive. 

InterlVirences: None. 

lleferences: Welcher, Vol. I, p 177; C. A., 21, 1605 (1927); Noyes and Bray» 
p 1 13-124. 


POTASSIUM 

Reagent: An aq soln of 2% 2,4-dinitro-l-naphthol-7-sulfonic acid sodium salt; 
“Naphthol Yellow S;” (EK 1393: M B356). 

Test soln: Use the soln contg Group V* cations or make a given unknown soln alk 
with xs amm and (NTDzCOa soln, heat to boiling and filter. Neutralize the filtrate 
with AcOH. 

Procedure: To 10 ml of neutral test soln add 3 ml of reag soln and mix well. A 
yellow ppt forms if is present. 

Sensitivity: 1 part in 2500 parts of soln. 

Interferences: Rb, Ga, Sr, Ba, Gu, Ag, Pb, and TU intfr but are removed in the 
procedure above. Li, Na, Gs, NIL^, Mg, Zn, Gd, Hg, Al, Sn^'*', As, Sb, Bi, Gr, Mn, 
Fc, Go, and Ni do not intfr. 

References: Welcher, Vol. IV, p 19; G. A., 30, 4115 (1936). 

RUBIDIUM 


Reagent: See reag for Gesium. 

Proc:edure: Same as given for Gesium. 

Sensitivity: 3 mg Rb per ml of soln. 

Interferences: Gu, Ag, Gs, Hg, TU, Sn, and Pb intfr but of these all except Gs are 
removed in tlie separations of Groups I-IV*. Gs may be removed by the procedure 
of Noyes and Bray, p 250-251. 

Reference: Welcher, Vol. IV, p 20. 


RUTHENIUM 

Reagent: A soln of 0.2% dithiooxamide; **Rubeanic acid;” (EK 4394) in glacial 
AcOH. 

* See Outline for Qualitative Analysis. 
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Test soln: Make unknown soln acid to litmus with HCl. 

Procedure: To 5 ml of test soln add 1-2 drops of rea^ soln. If a ppt forms, continue 
to add reag soln dropwise until no more ppt forms. Filter and warm filtrate gently. 
A blue color forms if Ru is present. 

Sensitivity: 1 part Ru in 250,000 parts of soln. 

Interferences: Pd and Pt form red ppts which are removed in procedure above. Os 
does not intfr. 

References: Welcher, Vol. IV, p 154; C. A., 28, 4679 (1934). 

SCANDIUM 

Follow procedure described under Indium. 

SELENIUM 

Reagent: An aq soln of 5% thiourea (EK 497; M CB798). 

Test soln: Make unknown soln acid to litmus with cone HCl. 

Procedure: To 5 ml of test soln add 5 drops reag soln, and boil. Allow to cool for 
5 min. An orange-red ppt forms if So is present. 

Sensitivity: 5 man Se as selenite ion. 

Interferences: Cu intfr. Nitrates intfr but extraction with ethyl acetate or diethyl 
ether removes this intfr. See also under Tellurium. 

References: Welcher, Vol. IV, p 186; C. A., 32, 1604 (1938). 

SILICON, SILICATE 

Reagent: (a) A soln of 0.25% benzidine (EK 33; M CB211) in 10% AcOH. (6) 
Dissolve 5 g of ammonium molybdate in 100 ml of cold H2O and 35 ml of 6.6 TV HNO3. 

Test soln: Make unknown soln acid to litmus with dil HNOs. 

Procedure: Add 2 drops of reag soln 6 to 1 ml of test soln. The acidity should not 
be greater than 0.5 TV. Heat the mixture to boiling and cool. Then add 2 drops of 
reag soln a and 2 drops of a satd aq soln of AcONa. A blue color or a blue ppt forms 
if Si is present. 

Sensitivity: About 1 part in 50,000 parts of soln. 

Interferences: Phosphates and arsenates intfr and must be removed. 

References: Welcher, Vol. II, p 296; C. A., 36, 6943 (1942). 

SILVER 

Reagent: A satd soln of 5-(p-dimethylaminobenzylidene)rhodaninc (EK 2748; 
M 4203) in acetone. 

Test soln: Make the unknown soln si acid with dil HNO3. 

Procedure: Place a drop of test soln on a spot plate, add 1 drop of 5% aq soln of 
KCN, then add 1 drop reag soln. A red-violet color appears if Ag is present. 

Sensitivity: 0.63 meg Ag'*' ^r ml of soln. 

Interferences: Au, Pt, and Pd intfr. Hg"*”^ docs not intfr. 

Reference: Welcher, Vol. Ill, p 419. 

SODIUM 

Reagent: Dissolve 0.1 g KOH and 0.05 g of 6,8-dichloro-2,4-(lH,3H)quinazolin- 
edione; “6,8-Dichlorobenzoyleneurea;” “Sheibley’s reagent;” (EK 4842) in 10 ml of 
water, warm and then cool. 

Test soln: An aq soln of Group V* cations is evapd to dryness in a porcelain dish 
and heated until all amm salts are volatilized. Dissolve the residue in the least amount 
of water necessary. 

* See OuUine for Qualitative Analysis. 



ORGANIC REAGENTS FOR INORGANIC ANALYSIS 

Procedure: Mix equal volumes of test soln and reag soln and let stand until a white 
ppt forms or until 4 hrs have elapsed. A white crystalline jppt forms if Na"*" is present. 

Sensitivity : A ppt forms rapidly if more than 0.2 M NaCl is present; at 0.05 N 4 hrs 
are required for pptn. 

Interferences: INILCI intfr. Li, K, Rb, and Cs do not intfr. 

References: J, Org. Chern., 3, 414 (1938); C. A., 33, 2895 (1939). 


STRONTIUM 

Reagent: An aq soln of 5% sodium rhodizonate (M 5302). 

Test soln: Take 2 ml of the AcOlI soln from Group IV* which, after removal of the 
pptd BaCr04, might contain SrGr04 and CaCr04. 

Procedure: Moisten filter paper with test soln. Add 1 drop reag soln to the filter 
paper. A red-brown spot shows the presence of Ba or Sr This spot remains when 
treated with a drop of 1 N HCl if is present. 

Sensitivity: 4 meg of Sr per ml of soln. 

Interferences: Ba*^+ intfr but Ca"^"^ does not. 

References: Welcher, Vol. I, p 221; C. A., 34, 4685 (1940). 


SULFATE 

Reagent: An aq soln of 5% sodium or potassium rhodizonate (EK 2942; M 5302). 

Test soln: Take the aq “prepared soln” for acidic constituents* and neutralize it 
with dil HGl. 

Procedure: Place a drop of 1% aq BaCh soln on filter paper and then 1 drop of reag 
soln. A red spot forms. Add 1-2 drops of test soln to the red spot. If 8042"' is present 
the red spot will disaf)f)ear. 

Sensitivity: Ibmorted only as very sensitive. 

Interferences: Chromates intfr. Heavy rnctals intfr but these are not present when 
the “prepared soln” is used as a test soln. 

Reference: Welcher, Vol. I, p 222, 


SULFITE 

Reagent: Dissolve 0.34 g fuchsin (EK 1762; M B300) in 1 liter ILO contg 1 g 
H2SO4. Warm this mixture and then cool. 

Test soln: Prepare a satd aq soln of the material to be tested and add 15 volumes 
of HzO, or use the original unknown soln. 

JVoccdure: To 10 ml of test soln add a drop of phenolphthalein indicator soln. If 
the resulting soln is pink, add 0.1 N AcOll until colorless. Add 3-5 drops reag soln. 
The pink color of the reag is bleached within a few minutes if sulfite is present. 

Sensitivity: 0.06 mg S()2 per liter of soln. 

Interferences: Mono and polysulfides intfr and must be removed with CdCk* 
Thiosulfate, thionate, bicarbonate, and phosphates do not intfr. 

References: Welcher, Vol. IV, p 500; C. A., 25, 2076 (1931). 


SULFUR 

Reagent: Pyridine (EK 274; M CB656) which is water-clear. 

Test soln: If the unknown is in soln, evap to dryness on the water bath and extract 
the residue with hot reag. Filter, if necessary, and use filtrate. 


• See Outline for Qualitative Analysw. 
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Procedure: To the filtrate above, add one-tenth its volume of 2 N NaOH soln or 
of satd aq NaHCOs soln. Compare the color of this soln with those in the table below: 


Gonen of S in pyridine 

With NaOH 

With NallCOs 

1:100 

Deep red-brown 

Deep green-blue 

1:1000 

Dark oiive-green 

Dark blue 

1:10,000 

Qreenish-biue 

Strong blue 

1:100,000 

Light sky-btue 

Sky blue 

1:300,000 

Trace of blue 

Very light blue 


Interferences: Hydrocarbons and CS2 inhibit color formation. Polyhalogenated 
hydrocarbons, CHCI3, Cb, Bra and I2 intfr. 

References: Welcher, Vol. Ill, p 39; C. A., 34, 4099 (1938). 


SULFIDE 

Reagent: p-Aminodimethylaniline sulfate (EK 1333; M 1153). 

Test soln : An aq soln of the unknown. 

Procedure: Mix 5 ml of test soln with 0.1 ml of cone HCl and then add a small 
crystal of the reag. When the crystal has dissolved, add 1-2 drops of 0.1 N FeCb 
soln. A blue color forms if HaS is present. 

Sensitivity: 0.01 mg HaS per liter of soln. 

Interferences: Organic matter, alkalies, NOa*", and NO3** intfr but are easily re- 
moved; see C. A., 36, 5110 (1942). 

Reference: Welcher, Vol. II, p 252. 


TANTALUM 

Follow procedure described under Niobium. 


TARTRATE 

Reagent: Dissolve 2 g of resorcinol (EK 222; M 2869) and 10 g of KBr in 100 ml of 
HaO. After the solid has dissolved, add 1 ml of cone lIaS04. 

Test soln: Neutralize 5 ml of “prepared soln” for acidic constituents* with dil 
H2SO4. Add 0.1 g Zn and 5 drops of aq CUSO4 soln. Filter and use filtrate for test. 

Procedure: Mix 0.1 ml of reag soln with 2 ml of cone H2SC)4 and then add 0.1 ml of 
test soln. Heat gently. A blue color forms if tartrate is present. After neutralizing with 
NaOH, the color changes to bright red. 

Sensitivity: Not extremely sensitive; detc 20 rag j)er ml. 

Interference: Only chloral intfr. CIO", CIOs’", NO3", and Mn04~ are removed by 
reduction with Zn-Cu couple in the procedure above. 

Reference: C. A., 30, 1327 (1936). 


TELLURIUM 

When the test for Selenium is performed and if Te is present, this procedure will 
produce a yellow color in dilute soln instead of a red ppt. If the soln is concentrated 
and if Te is present, a yellow ppt will form which is insoluble in HaO but soluble in 
EtOH. By diluting the soln to prevent the formation of the yellow ppt, Te can be 
detected m the presence of Se. 


* See Outline for Qualitative Analyais. 
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THALLIUM 

Reagent: A soln of 10% a-mercapto-iV-2-naphthylacetamide; “Thioglycolic-^- 
aminonaphthalide;** ‘*Thionalide;*’ (EK 3828) in acetone. 

Test soln: Neutralize the aq soln of unknown with 2 N NaOH soln. 

Procedure: To 10 ml of test soln add 2 g sodium tartrate and 4 g KCN. Then add 
10 ml of 2 N NaOH and dilute with ILO to 100 ml total volume. Add 25 ml reag soln, 
heat to boiling and then cool. A lemon yellow ppt forms if T1+ is present. 
Sensitivity: 0.1 ppm Tl. 

Interferences: None reported with this procedure. 

References: Welcher, Vol. IV, p 173; C. A., 31, 6998 (1937). 


THORIUM 

Reagent: Saturate 10 ml of EtOH with alizarin (EK T1014) €md then add dil HCl 
dropwise until a pure yellow color is obtained. Add an equal volume of EtOH and 
filter. Use filtrate. 

Tost soln: To the ppt from Group 111* containing the Al(OH^ group, add HCl 
until dissolved. To 2 ml of this soln, add 1 ml of a satd aq soln of (^114)20204. Filter 
and discard filtrate. Add 3 ml of a satd aq soln of (N 114)20204, hqiat to boiling, and 
filter. To cool filtrate, add si xs of 6 AT HCl, mix well and filter. To th^ ppt of Th (€204)2 
add 5 ml of 3 N AcONlL soln and boil. Use this soln for test. 

Procedure; To 1 drop of test soln, add I drop reag soln. Heat to boiling and allow 
to cool. A red to violet color forms. Now add 1 drop of dil HCl. A red color persists 
if Th is present. 

Sensitivity: 10 mg Th per ml of soln. 

Interfereiic(!s: Be, Al, Ti, and Zr intfr but the procedure above removes intf. 

Reference: Welcher, Vol. 1, p 387. 


TIN 

Reagent : A satd aq soln of cacotheline (EK 4396; M 1276). 

Test soln: To 10 ml of the aq soln from Group II* contg AsCb, SbCb or SnCU in 
IlGl soln, add 0.5 g tartaric acid. After the tartaric acid has dissolved, saturate the 
soln with II2S gas and filter. Boil the filtrate to remove H2S and use this soln for test. 

Procedure: Moisten a piece of filter paper with reag soln and before it dries add 
1 drop of test soln. A red ring on yellow paper forms if Sii is present. 

Sensitivity: 1 part Sn in 250,000 parts of soln. 

Interferences: Sb intfr hut is removed by the procedure above. Sulfites and thio- 
sulfatfis intfr but they ar<^ also removed by the procedure above. 

References: Welcher, Vol. IV, p 218; G. A., 34, 4685 (1940). 


TITANIUM 

Reagent: Dissolve 5 g of thymol (EK 248; M 2510) in 5 ml of 3 iV AcOH and add 
95 ml of cone H2SO4. Protect this soln from sunlight. 

Test soln: Dissolve a sample containing 1-10 mg of Ti02 in cone H2SO4 or, if 
necessary, fuse a solid sample with KHSO4 and dissolve the fused mass in cone 
H2SO4. 

Procedure: To 5 ml of test soln add 5 ml of reag soln. A red to reddish-yellow color 
forms if Ti**^ is present. 

Sensitivity: 0.1 mg Ti02 per ml of soln. 

Interferences: H2F2, F~, and W04*~ intfr. Phosphates, Cl”, and Sn do not intfr. 

References: Welcher, Vol. I, p 186; C. A., 6, 3246 (1912). 


• See Outline for Qualitative Analysis. 
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TUNGSTEN 

Reagent: A soln of 5 mg malachite green (M B330) in 100 ml H2O. 

Test soln: Make an aq soln of the unknown just acid to litmus with HCl. 
Procedure: To 0.5 ml of test soln in a small test tube, add 0,1 ml of aq 1% titanous 
chloride soln and 0.1 ml of reag soln. The color fades out in 3 seconds if as much as 
I part W per 100,000 parts of soln is present. Run a blank test using 0.5 ml of distilled 
water instead of test soln. It will require 4r-5 min for the color to fade from the blank 

Sensitivity: 1 part W in 500,000 parts of soln. 

Interferences: Mo and cations easily reduced intfr. F“ and NOa" must be absent. 
References: Welcher, Vol. IV, p 575; G. A., 33, 79 (1939). 


URANIUM 

Reagent: An aq soln of 5% 1-all yl-2-thiourca; “Thiosinamine;** (EK 12; M 5109). 
Test soln: An aq soln of unknown. 

Procedure: To 4 ml of reag soln, add 0.2 ml of 30% NaOII soln and 3 drops of test 
soln. Heat to boiling and cool. A yellow ppt forms if UOz"'"’' is present. 

Sensitivity: Rejported to be very sensitive. 

Interferences: Only Cd intfr and Cd’*"'*" may be removed as CdS by pptn with H^S 
from si acid soln before making test. 

References: Welcher, Vol. IV, p 109; C. A., 3, 524 (1909). 


VANADIUM 

Reagent: A satd aq soln of cacotheline (EK 4396; M 1276). 

Test soln: Remove ions of Groups I and 11* by means of HCl and pptn with H2S 
in acid soln, boil filtrate to remove ILS and use for test. 

Procedure: On a spot plate mix 1 drop of test soln, 0.05 g Zn powder, and 1 drop of 
reag soln. A violet to red color forms it V is present. 

Sensitivity: 1 part V in 25,000 parts of soln. 

Interferences: Sn intfr but is removed by the procedure above. Mo04^"" and W 04 ^~' 
intfr but may be removed by the procedure of Noyes and Bray, p 170. 

References: Welcher, Vol. IV, p 219; Feigl, p 69. 


ZIRCONIUM 

Reagent: Saturate 10 ml of EtOH with alkarin (EK T1014) and then add dil TICl 
dropwise until a pure yellow color is obtained. Add an equal volume of EtOH and 
filter. Use filtrate. 

Test soln: Neutralize the aq unknown soln with HCl or NaOII as conditions re- 
quire. 

Procedure: To 1 drop of test soln, add 1 drop reag soln. Heat to boiling and allow 
to cool. A red to violet color forms. Now add 1 drop of dil HCl. A red color persists if 
Zr is present. 

Sensitivity: 1 Ppm of Zr. 

Interferences: Be, Al, Ti, and Th give a red color but this fades with HCl, F”, 
S04*“, P04»“, M0O4*", and W 04 ^~ intfr. 

References: Welcher, Vol. IV, p 417. 


ZINC 

Reagent: (a) Dissolve 25 ml of mono-free diethylaniline (EK 93; M 2208) in 200 ml 
of cold 9 M H2SO4. (6) An aq soln of 2% K4Fe(CN)s. 

* See Outline for Qualitative Analysis. 
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Test soln; Use the soln in Group III* which may contain NaAIOj, NaiCr 04 , or 
NaaZnOi and mate it just acid with 6 N H 2 S() 4 . 

Procedure: Mix 0.75 ml of reag soln b with 0.5 ml of reag soln o, then add 1-2 drops 
of test soln. The color changes from orange to reddish-brown and the soln becomes 
turbid if as much as 0.01 mg Zn is present. With a high concentration of Zn, a ppt 
forms. 

Sensitivity: 0.01 mg Zn per ml of soln. 

Interferences: Co, Ni, Mn, and Cu intfr but are removed by the procedure above. 
Al*'^ and Cr 04 *~ do not intfr. 

References: Welcher, Vol. II, p 347-8; C. A., 27, 2902 (1933). 

' See Outline for Qualitative Analysis. 
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CONCENTRATIONS OF LABORATORY REAGENTS 

COMMONLY USED ACIDS AND AMMONIUM HYDROXIDE* 


Freshly opened bottles of these reagents are uniformly of the concentrations in- 
dicated below. This may not be true of bottles long opened and this is especially true 
of ammonia which rapidly loses its strength. In preparing volumetric solutions, it 
is well to be on the safe side and take a little more than the calculated volume of the 
concentrated reagent, since it is much easier to dilute a concentrated solution than to 
strengthen one that is too weak. The 5N solutions present obvious advantages over 
the usual indefinite dilutions for use as shelf reagents; however, it is not necessary 
that these shelf reagents be highly accurate. 



HCl 

llNOs 

H2SO4 

INH4OH 

IlCjllaOa 

Mol. wt. 

36.46 

63.02 

98.08 

35.04 

60.03 

Average sp. gr. of cone, reagent 

1.19 

1.42 

1.84 

0.90 

1.06 

Average % present in cone, reagent 

36.0 

69.5 

96.0 

58.6 

99.5 

Grams active ingredient per ml. 

0.426 

0.985 

1.76 

0.527 

1.055 

Normality of cone, reagent 

11.7 

15.6 

35.9 

15.1 

17.6 

Ml. cone, reagent/liter Absolution 

Ml. to dilute to 500 cc. for use as 

85.5 

64.0 

27.9 

66.5 

56.9 

shelf reagent (5Ab) 

214 

160 

70 

166 

143 


Schollenberger, Chemist Analyst 18, No. 6, p. 8 (1929); reprinted by permission of J. T. Baker 
Chemical Co. 


Routine Normal Solutions f 

A concentrated C. P. acid usually comes to the laboratory in a bottle having a label 
which states: its molecular weight, M; its specific gravity, d; and its percentage assay, 
p. When such an acid is used in preparing an aqueous solution of desired normality, N, 
a convenient formula to employ is: 

y 100 MN 

hpd 

wherein h is the basicity of the acid and V is the number of milliliters of concentrated 
acid required for one liter of the dilute solution. 

Example. — ^Acid Sulfuric is dibasic and has the molecular weight 98.08. If the con- 
centrated acid assays 95.5% and has the specific gravity 1.84, the volume required for 
one liter of a 0.2 normal solution is: 


100 X 98.08 X 0.2 
2 X 95.5 X 1.84 


: 5.58 ml. 


Such a solution may often be used just as it stands. Where accuracy is required, 
it is most conveniently standardized by compeu^ison with a high grade Potassium 
Biphihalate or other primary standard, g.v. 


t Hague^ Chemist Analyst 30, No. 1, p. 21 (19411; reprinted by permission of J. T. Baker Chemical Ca 






LABORATORY SOLUTIONS 

General Reagents, Indicators and Special Solutions 
Unless otherwise stated, the term g per liter signifies grains of the formula indicated 
dissolved in water and made up to a liter of solution. See also Standard Titrimetric 
Solutions, 


Acetic acid, HC2H3O2 — 67V: 350 ml 
glacial acetic acid per liter. 

Alcohol, amyl, CsHnOH: use as pur- 
chased. 

Alcohol, ethyl, C2H5OH; 95% alcohol, 
as purchased. 

Alizarin, dihydroxy anthraquinone (in- 
dicator) : dissolve O.i g in 100 rnl alcohol; 
pH range yellow 5.5 — 6.8 red. 

Alizarin yellow R, sodium p-nitroben- 
zeneazosalicylate (indicator) : dissolve 
0.1 g in 100 ml water; pH range yellow 
10.1— violet 12.1. 

Alizarin yellow GG, salicyl yellow, 
sodium m-nitroberizeneazosalicylate (in- 
dicator); dissolve 0.1 g in 100 ml 50% 
alcoliol; pH range yellow 10.0 — 12.0 
lilac. 

Alizarin S, alizarin carmine, sodium 
alizarin sulfonate (indicator): dissolve 
0.1 g in 100 ml water; pH range yellow 
3.7— 5.2 violet. 

Aluminoii ((pialitative test for alumi- 
num). The reagent consists of 0.1% 
solution of the ammonium salt of aurin 
tricarboxylic acid. A bright red pre- 
cipitate, persisting in alkaline solution, 
indicates aluminum. See special table: 
Organic Reagents for Inorganic Analysis, 

Aluminum chloride, AICI3 — 0.57V: 22 g 
per liter. 

Aluminum nitrate, Al(N03)3-7.5Il20 
— 0.57V: 58 g per liter. 

Aluminum sulfate, Al2(S04)3-18H20 
— 0.57V: 55 g per liter. 

Ammonium acetate, NH4C2H3O2 — 
37V: 231 g per liter. 

Ammonium carbonate, (NH 4)2003* 
H2O — 37V: 171 g per liter; for the an- 
hydrous salt: 144 g per liter. 

Ammonium chloride, NH4CI — 37V: 
161 g per liter. 

Ammonium hydroxide, NH4OH — 
157V: the concentrated solution which 
contains 28% NH3; for 67V: 400 ml per 
liter. 


Ammonium molybdate, (NH4)2 
M0O4 — TV: dissolve 88.3 g of solid 
(MH4)6 Mo 7024*4H20 in 100 ml 67V 
NH4OH. Add 240 g of soUd NH4NO3 
and dilute to one liter. Another method 
is to take 72 g of M0O3, and 130 ml of 
water and 75 nil of 157V NH4OH; stir 
mechanically until nearly all has dis- 
solved, then add it to a solution of 240 
ml cx)nc'entrated HNO3 and 500 ml of 
water; stir continuously while solutions 
are being mixed; allow to stand 3 days, 
filter, and use the clear ^filtrate. 

Ammonium nitrate^ 1NH4N03 — TV; 
80 g per liter. 

Ammonium oxalatf, (NH4)2C204* 
H2O — 0.57V: 40 g per liter. 

Ammonium polysul^de (yellow am- 
monium sulfide), (NH4)2 Sx: allow the 
colorless (J\ 114)28 to stand, or add 
sulfur. 

Ammonium sulfate, (NH4)2S04 — 
0.5 TV: 33 g per liter; saturated: dissolve 
780 g of (NH4)2S04 in water and make 
up to a liter. 

Ammonium sulfide (colorless), 
(NH4)2S — saturated: pass HzS through 
200 ml of concentrated NH4OH in the 
cold until no more gas is dissolved, add 
200 ml NJI4OH and dilute with water to 
a liter; the addition of 15 g of sulfiu: is 
sufficient to make the polysulfide. 

Ammonium thiocyanate: see Titri* 
metr ic Solul ions , 

Antimony pentachloride, SbCls — 
0.57V: 30 g per liter. 

Antimony trichloride, SbCb — 0.57V: 
38 g per liter. 

Aqua regia : mix 3 parts of concentrated 
HCl and 1 part of concentrated HNOs 
just before ready to use. 

Arsenic acid, H3AsO4*0.5H2O — 0.57V 
( = J^Il3As04 *7-5) : 15 g per liter. 

Arsenous oxide, A82O3 — 0.257V: 8 ^ 
per liter for saturation. See also Titri^ 
metric Solutions, 
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Aurichloric acid, HAuCL-SHzO: dis- 
solve in ten parts of water. 

Aurin, see rosolic acid. 

Azolitmin solution (indicator): make 
up a 1% solution of azolitmin by boiling 
in water for 5 minutes; it may be neces- 
sary to add a small amount of NaOH to 
make the solution neutral; pH range red 
4.5 — 8.3 blue. 

Ranges reagent (for glucose estima- 
tion): dissolve 100 g of K2CO3, 66 g of 
KCl, and 160 g of KHCO3 in the order 
given in about 700 ml of water at 30°C. 
Add 4.4 g of copper sulfate and dilute to 
1 liter after the CO 2 is evolved. This 
solution should be shaien only in such a 
manner as not to allow the entry of air. 
After 24 hours 300 ml are diluted to a 
liter with saturated KCl solution, shaken 
gently and used after 24 hours; 50 ml 
10 mg glucose. 

Barfoed^s reagent (test for glucose): 
dissolve 66 g of cupric acetate and 10 ml 
of glacial acetic acid in water and dilute 
to one liter. 

Barium and Calcium chlorides: see 
precipitating reagent. 

Barium chloride, BaCl2-2H20 — 0,5iV: 
61 g per liter. 

Barium hydroxide, Ba(0H)2-8H20 — 
0.2N: 32 g per liter for saturation. 

Barium nitrate, Ba(N03)2 — 0.5N: 
65 g per liter. 

Baudisch’s reagent: see cupferron. 

Benedict's qualitative reagent (for 
glucose) : dissolve 173 g of sodium citrate 
and 100 g of anhydrous sodium carbon- 
ate in about 600 ml of water, and dilute 
to 850 ml; dissolve 17.3 g of CuS04*5H20 
in 100 ml of water and dilute to 150 ml; 
this solution is added to the citrate- 
carbonate solution with constant stir- 
ring. See also the quantitative reagent 
below. 

Benedict's quantitative reagent 
(sugar in urine): This solution contains 
18 ^ copper sulfate, 100 g of anhydrous 
sodium carbonate, 200 g of potassium 
citrate, 125 g of potassium thiocyanate, 
and 0.25 g of potassium ferrocyanide per 
liter; 1 ml of this solution o 0.002 sugar. 


Benzidine hydrochloride solution 
(for sulfate determination) : mix 6.7 g of 
benzidine [Ci2H8(NH2)2] or 8.0 g of the 
hydrochloride IC,zUb(NHz)z 211C\] into 
a paste with 20 ml of water; add 20 ml of 
HCl (sp. gr. 1.12) and dilute the mixture 
to one liter with water; each ml of this 
solution is equivalent to 0.00357 g 
H2SO4. 

Benzopurpurine 4B (indicator): dis- 
solve 0.1 g in 100 ml water; pH range 
blue-violet 1.3 — 4.0 red. 

Benzoyl auramine (indicator) : dissolve 
0.25 g in 100 ml methyl alcohol; pH 
range violet 5.0 — 5.6 pale yellow. Since 
this compound is not stable in aqueous 
solution, hydrolyzing slowly in neutral 
medium, more rapidly in alkaline and 
still more rapidly in acid solution, the 
indicator should not be added until one 
is ready to titrate. The acid quinoid 
form of the compound is dichroic, show- 
ing a red-violet in thick layers and blue 
in thin. At a pH of 5.4 the indicator ap- 
pears a neutral gray color by daylight 
or a pale red under tungsten light. The 
change to yellow is easily recognized in 
cither case. Cf. Scanlan and lleid, Ind. 
Eng. Chem., Anal. Ed. 7, 125 (1935). 

Bertrand reagents (glucose estima- 
tion): (a) 40 g of copi)er sulfate diluted 
to one liter; (6) rochcllc salt 200 g, 
NaOH 150 g and sufficient water to 
make one liter; (c) ferric sulfate 50 g, 
H2SO4 200 g and sufficient water to 
make one liter; (d) KMn04 5 g and 
sufficient water to make one liter. 

Biars reagent (for pentoses): dissolve 
1 g of orcinol in 500 ml of 30% HCl to 
which 30 drops of a 10% ferric chloride 
solution have been added. 

Bismuth chloride, BiCla — 0.57V: 52 
g per liter, using 1:5 HCl in place of 
water. 

Bismuth nitrate, Bi(N03)3-5H2() — 
0.257V: 40 g per liter, using 1 :5 IINO3 in 
place of water. 

Bismuth standard solution (quemti- 
tative color test for Bi) : dissolve 1 g of 
bismuth in a mixture of 3 ml of concen- 
trated HNO3 and 2.8 ml of H2O and 
make up to 100 ml with glycerol. Also 
dissolve 5 g of KI in 5 ml of water and 
make up to 100 ml with glycerol. The 
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two solutions are used together in the 
colorimetric estimation of Hi. 

Boutron-Boudet solution: see soap 
solution. 

Bromchlorophenol blue, dibromodi- 
chloropbenol-sulfonphtlialein (indica- 
tor): dissolve 0.1 g in 8.6 ml 0.02 N 
NaOH and dilute with water to 250 ml; 
pH range yellow 3.2 — 4.8 blue. 

Bromeresol green, telTaljromo-m-cre- 
sol-sulfonphthalein (indicator) : dissolve 
0.1 g in 7.15 ml 0.02 N NaOH and dilute 
with water to 250 ml; or, 0.1 g in 100 ml 
20% alcohol; pH range yellow 4.0 — 5.6 
blue. 

Bromeresol purple, dibromo-o-crosol- 
sulfonphthalein (indicator): dissolve 0.1 
g in 9.5 ml 0.02 N NaOH and dilute with 
water to 250 rnl; or, 0.1 g in 100 nil 20% 
alcohol; pH range yellow 5.2 — 6.8 purple. 

Bromine water, saturated solution: to 
400 ml water add 20 ml of lironiiiie; use a 
glass stopper coated with petrolatum. 

Bromphenol blue, tetrabrornoplienol- 
sulfoiiphthalein (indicator) : dissolve 0.1 
g in 7.45 ml 0.02 TV NaOH and dilute 
with wat(T to 250 ml; or, 0.1 g in JOO ml 
20% alcohol; pH range yellow 3.6 — 4.6 
violet-blue. 

Bromphenol red, dibromoplHUiol-.sul- 
fonphthalein (indicator): dissohe 0.1 g 
in 9.75 ml 0.02 N NaOll and dilute with 
water to 250 ml; pH range yellow 5.2 — 
7.0 red. 

Bromthymol blue, dibromothymol- 
.sulfonphthalcin (indicator): dissolve O.l 
g in 8.0 ml 0.02 TV NaOH and dilute with 
water to 250 ml; or, 0.1 g in 100 ml of 
20% alcohol; pH range yellow 6.0— 7.6 
blue. 

Brucke’s reagent (protein precipi- 
tant): dissolve 50 g of K1 in 500 ml of 
water, saturate with Ilgiz (about 120 g), 
and dilute to one liter. 

Cadmium chloride, CdCIz — 0.5TV: 46 
g per liter. 

Cadmium nitrate, Cd(N 03)2 4 II 2 O 
— 0.5TV: 77 g per liter. 

Cadmium sulfate, CdS04-4H20 — 
0.5TV: 70 g per liter. 

Calcium chloride, CaClz-OIIzO — 
0.5TV : 55 g per liter. 


Calcium hydroxide, Ga(OH) 2 — 

0.04TV: 10 g per liter for saturation. 

Calcium nitrate, Ca(N 03 ) 2 - 4 H 20 — 
0.5TV: 59 g per liter. 

Calcium sulfate, CaS 04 - 2 ri 20 — 
0.03TV: mechanically stir 10 g in a liter 
of water for 3 hours; decant and use the 
clear liquid. 

Carbon disulfide, CS 2 : commercial 
grade which is colorless. 

Chloride reagent : dissolve 1.7 g of 
AgNOj and 25 g KNO 3 in water, add 
17 ml of concentrated NH4OH and make 
up to one liter with water. 

Chlorine water, saturated solution: 
pass cdilorine gas into small amounts of 
water as needed; solutions deteriorate 
on standing. 

Chloroform, (niCh*. commercial grade. 

Chloroplatinu' arid, n2PtCl6'6H20 — 
10% solution: dissolve 1 g in 9 ml of 
water; keep in a dropping bottle. 

Chlorphenol red, dichlorophenol-sul- 
fonphllialein (indicalor) : dissolve 0.1 g 
in 11.8 ml 0.02 TV NaOH and dilute with 
water to 250 ml; or, 0.1 g in 100 ml 20% 
alcohol; t)H range yellow 5.2 — 6.6 red. 

(Chromic chloride, CrCla — 0 . 5 TV: 26 
g per liter. 

Chromic nitrate, Cr(N 03 ) 3 — 0.5TV: 
40 g per liter. 

Chromic sulfate, Gr 2 (SO 4 ) 3 -1811 20 — 
0.5TV: 60 g per liter. 

Coballous nitrate, Go(N03)2*6H20 — 
0.5TV: 73 g per liter. 

Cohaltoiis sulfate, CoS04-7H20 — 

0.5TV: 70 g per liter. 

Cochineal (indicator): triturate 1 g 
with 75 ml alcohol and 75 ml water, let 
stand for two days and filter; jill range 
red 4.8 — 6.2 violet. 

Congf> rcid, sodium tetrazodiphenyl- 
naphlhionate (indicator): dissolve 0.1 g 
in 100 ml water; pH range blue 3.0 — 5.2 
red. 

Corallin (indicator) : see rosolic acid. 

Cresol red, o-cresol-sulfonphihalein (in- 
dicator): dissolve 0.1 g in 13.1 ml 0.02 
TV NaOH and dilute with water to 250 



990 


LABORATORY SOLUTIONS 


ml; or, 0.1 g in 100 ml 20% alcohol; pH 

range yellow 7.2 — 8.8 red. 

o-Cresolphthalein (indicator) : dissolve 
0.1 g in 250 nil alcohol; pH range color* 
less 8.2 — 10.4 red. 

Cupferron (iron analysis) : dissolve 6 g 
of ammonium nitrosophenyl-hydroxyl- 
amine (cupferron) in water and dilute 
to 100 ml. This solution is stable for 
about one week if protected from light. 
See special table: Organic Reagents for 
Inorganic Analysis. 

Cupric chloride, CuClz ^lIaO — 0.57V: 
43 g per liter. 

Cupric nitrate, Cu(N03)2-6H20 — 
0.5A^: 74 g per liter. 

Cupric sulfate, CuS04*5H20 — 0.57V: 
62 g per liter. 

Cuprous chloride, CuCl — 0.57V: 50 g 
per liter, using 1 :5 IlCl in place of water. 

Cuprous chloride, acid (for gas 
analysis, absorption of CO): cover the 
bottom of a two-liter bottle with a layer 
of copper oxide % inch deep, and place 
a bundle of copper wire an inch thick in 
the bottle so that it extends from the 
top to the bottom. Fill the bottle with 
HCl (sp. gr. 1.10). The bottle is shaken 
occasionally, and when the solution is 
colorless or nearly so, it is poured into 
half-liter l)ottles containing copper wire. 
The large bottle may be filled with 
hydrochloric acid, and by adding the 
oxide or wire when either is exhausted, 
a constant supply of the reagent is 
available. 

Cuprous chloride, amtnoniacal : this 
solution is used for the same purpose, 
and is made in the same manner as the 
acid cuprous chloride above, except that 
the acid solution is treat ed with ammonia 
until a faint odor of ammonia is per- 
ceptible. Copper wire should be kept 
with the solution as in the acid reagent. 

Curcumin (indicator): prepare a satu- 
rated aqueous solution; pH range yellow 
6.0 — ^8.0 brownish red. 

Dibromophenol-tetrahromophenol - 
sulfonphthalein (indicator) : dissolve 
0.1 g in 1.21 ml 0.17V NaOH and dilute 
with water to 250 ml; pH range yellow 

5.6 — 7.2 purple. 


Dimethyl glyoxime, (CH3CNOH)2 — 
0.017V: 6 g in 500 ml of 95% alcohol. 
See special table: Organic Reagents for 
Inorganic A nalys is. 

2.4- Dinitrophenol (indicator); dissolve 
0.1 g in a few ml alcohol, then dilute with 
water to 100 ml; pH range colorless 

2.6 — 4.0 yellow. 

2.5- Dinitrophenol (indicator) : dissolve 
0.1 g in 20 ml alcohol, then dilute with 
water to 100 ml; t)H range colorless 
4 — 5.8 yellow. 

2.6- Dinitrophenol (indicator): dissolve 
0.1 g in a few ml alcohol, then dilute with 
water to 100 ml; pll range colorless 
2.4 — 4.0 yellow, 

Eshaeh^s reagent (estimation of pro- 
teins): dissolve 10 g of picric acid and 20 
g of citric acid in water and dilute to one 
liter. 

Esehka’s Mixture (sulfur in coal) : mix 
2 parts of porous calcined MgO with 1 
part of anhydrous Na2C03; not a solu- 
tion but a dry mixture. 

Ether, (021X5)20 — use commercial 

grade. 

p-Elhoxyehrysoidine, p-ethoxyben- 
zeneazo-m-phenylenediamine (indica- 
tor) : dissolve 0.1 g of the base in 100 ml 
90% alcohol; or, 0.1 g of the hydro- 
chloride salt in 100 ml water; pH range, 
red 3.5 — 5.5 yellow. 

Ethyl /m-(2,4-dinitropheiiyI) acetate 
(indicator) : the stock solution is prepared 
by saturating a solution containing equal 
volumes of alcohol and acetone with the 
indicator; pH range colorless 7.4 — 9.1 
deep blue. This compound is available 
commercially. The preparation of this 
compound is described by Fchnel and 
Amstutz, Ind. Eng. Chem., Anal. Ed. 16, 
53 (1944), and by von Richter, Ber. 21, 
2470 (1888), who recommend it for the 
titration of orange- and red-colored solu- 
tions or dark oils in which the end-point 
of i)henolphthalein is not easily visible. 
The indicator is an orange solid which 
after crystallization from benzene gives 
pale yellow crystals melting at 150- 
153.5°C, uncorrected. 

Fehling’s aolution (sugar detection 
and estimation) : (a) Copper sulfate 
solution: dissolve 34.639 g of CuS04' 
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5H2O in water and dilute to 500 ml. 
(6) Alkaline tartrate solution: dissolve 
173 g of rochelle salts (KNaC4H406- 
4H2O) and 125 g of KOH in water 
and dilute to 500 ml. Equal volumes of 
the two solutions are mixed just prior 
to use. The Methods of the Assoc, of 
Official Agricultural Chemists give 50 
g of NaOH in place of the 125 g KOH. 

Ferric chloride, FeCh — O.SAT: 27 g 
per liter. 

Ferric nitrate, Fe(N03)3‘9H20 — 

0.5N: 67 g per liter. 

Ferrous ammonium sulfate, Mohr’s 
salt, FeS04-(NH4)2S04*6Il20— 0.5A^: 196 
g per liter. See also Tiirimetric Solutions. 

Ferrous sulfate, FeS04f7n20 — 0.5iV: 
80 g per liter; add a few drops of H2SO4- 

Folin’s mixture (for uric acid): dis- 
solve 500 g of ammonium sulfate, 5 g 
of uranium acetate, and 6 ml of glacial 
acetic acid, in 650 ml of water. The 
volume is about a liter. 

Formal or Formalin ! use the commer- 
cial 40% solution of formaldehyde. 

Froehde^s reagent (gives character- 
istic colorations with certain alkaloids 
and glycosides) : dissolve 0.01 g of sodium 
molybdate in 1 ml of concentrated 
H2SO4; use only a freshly prepared 
solution. 

Gallein (indicator): dissolve 0.1 g in 
100 ml alcohol; pH range light brown- 
yellow 3.8 — 6.6 rose. 

Glyoxylic acid solution (protein de- 
tection): cover 10 g of magnesium pow- 
der with water, and add slowly 250 ml of 
a saturated oxalic acid solution, keeping 
the mixture cool; filter off the magnesium 
oxalate, acidify the filtrate with acetic 
acid and make up to a liter with water. 

Guaiacum tincture: dissolve 1 g of 
guaiacum in 100 ml of alcohol. 

Gunzberg^s reagent (detection of 
HCl in gastric juice): dissolve 4 g of 
phloroglucinol and 2 g of vanillin in 100 
ml of absolute alcohol; use only a freshly 
prepared solution. 

Hager reagent (for alkaloids): this 
reagent is a saturated solution of picric 
acid in water. 


Hanus solution (for determination of 
iodine number) : dissolve 13.2 g of iodine 
in a liter of glacial acetic acid that will 
not reduce chromic acid; add sufficient 
bromine to double the halogen content 
determined by titration (3 ml is about 
the right amount). The iodine may be 
dissolved with the aid of heat, but the 
solution must be cold when the bromine 
is added. 

Hematoxylin (indicator): dissolve 0.5 g 
in 100 ml alcohol; pH range yellow 5.0 — 
6 . 0 . 

Heptainethoxy red, 2,4,6,2',4',2",4"- 
heptamethoxy triphenyl carbinol (indi- 
cator): dissolve 0.1 g ia 100 ml alcohol; 
pH range red 5.0 — 7.0 cblorless. 

Hy dr iodic acid, HI— M).5iV: 64 g per 
liter. 

Hydrohromic acid, HBr — 0.5iV: 40 g 
per liter. 

Hydrochloric acid, HCl — 57V: 182 g 
per liter; sp. gr. 1.084. See also Titri- 
metric Solutions. 

Hydrofluoric acid, H2F2 — 48% solu- 
tion: use as purchased, and keep in the 
special container. 

Hydrogen peroxide, HzOz — 3% solu- 
tion: use as purchased. 

Hydrogen sulfide, H2S: prepare a 
saturated aqueous solution. 

Indicator solutions: a number of in- 
dicator solutions are listed in this section 
under the names of the indicators; e.fif., 
alizarin, aiirin, azolitmin, et at. which 
follow alphabetically. See also various 
index entries. 

Indigo carmine, sodium indigodisul- 
fonate (indicator): dissolve 0.25 g in 
100 ml 50% alcohol; pH range blue 
11.6 — 14.0 yellow. 

Indo-oxine, 5, 8-quinolinequinone-8-hy- 
droxy-5-quinoyl-5-imide (indicator) : dis- 
solve 0.05 g in 100 ml alcohol; pH range 
red 6.0 — 8.0 blue. Cf. Berg and Becker, 
Z. anal. Chem. 119, 81 (1940). 

lodeosin, tetraiodofluorescein (indica- 
tor) ; dissolve 0.1 g in 100 ml ether satu- 
rated with water; pH range yellow 0 — 
about 4 rose-red; see also under methyl 
orange. 
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Iodic acid, HIO3— O.STV (HIO3/I2): 
15 g per liter. 

IiMlinet see tincture of iodine; see also 
Titrimetric Solutions. 

Laemoid (indicator): dissolve 0.5 g in 
100 ml alcohol; pH range red 4.4 — 6.2 
blue. 

Litmus (indicator) : powder the litmus 
and make up a 2% solution in water by 
boiling for 5 minutes; pH range red 
4.5— 8.3 blue. 

Lead acetate, Pb(C 2 n 302 ) 2 - 3 H 20 — 
O.SA/^: 95 g per liter. 

Lead chloride, PbCh — saturated solu- 
tion is \/lN. 

Lead nitrate, Pb(N 03 ) 2 — 0.57V: 83 g 
per liter. 

Lime water: see calcium hydroxide. 

Magnesia mixture: 100 g of MgS 04 , 
200 g of NH4CI, 400 ml of NH 4 OH, 800 
ml of water; each cc o 0.01 g phosphorus 

(P). 

Magnesium chloride, MgCl2-6H20 — 
0.57V: 50 g per liter. 

Magnesium nitrate, Mg(N 03 ) 2 - 6 H 20 
— 0.57V: 64 g per liter. 

Mai gnesium sulfate, epsom salts, 
MgS 04 ‘ 7 H 20 — 0.57V: 62 g per liter; 
saturated solution : dissolve 600 g of the 
salt in water and dilute to one liter. 

Manganous chloride, MnCl24H20 — 
0.57V: 50 g per liter. 

Manganous nitrate, Mn(N 03 ) 2 ' 6 H 20 
— 0.57V: 72 g per liter. 

Manganous sulfate, MnS 04 - 7 H 20 — 
0.57V: 69 g per liter. 

Marme^s reagent (gives yellowish- 
white precipitate with salts of alkaloids) ; 
saturate a boiling solution of 4 parts of 
KI in 12 parts of water with Cdl 2 ; then 
add an equal volume of cold saturated 
KI solution. 

Marquis reagent (gives a purple-red 
coloration, then violet, then blue with 
morphine, codeine, dionine, and her- 
oine) : mix 3 ml of concentrated H 2 SO 4 
with 3 drops of a 35% formaldehyde 
solution. 


Mayer’s reagent (gives white precipi- 
tate with most alkaloids in a slightly 
acid solution) : dissolve 13.55 g of HgCh 
and 50 g of KI in a liter of water. 

Mercuric chloride, HgCU — 0.57V: 68 
g per liter. 

Mercuric nitrate, Hg(N 03 ) 2 — 0.57V: 
81 g per liter. 

Mercuric sulfate, HgS 04 — 0.57V: 74 g 
per liter. 

Mercurous nitrate, HgNOa: mix 1 
part of HgNOs, 20 parts of II 2 O, and 
1 part of HNO3. 

Metacresol purple, m-cresol-sulfon- 
phthalein (indicator): dissolve 0.1 g in 
13.6 ml 0.027V NaOIl and dilute with 
water to 250 ml; acid pH range red 0.5 — 
2.5 yellow, alkaline pH range yellow 
7.4 — 9.0 purple. 

Metanil yellow, diphenylaminoazo-m- 
benzene sulfonic acid (indicator): dis- 
solve 0.25 g in 100 ml alcohol; pll range 
red 1.2 — 2.3 yellow. 

Methyl green, hexamethylpararosani- 
line hydroxy methylate (component of 
mixed indicator) : dissolve 0.1 g in 100 ml 
alcohol; when used with equal part of 
hexamethoxy triphenyl carhinol gives 
color cltaiige from violet to green at a 
titration exponent (pi) of 4.0. 

Methyl orange, orange HI, tropeolin D, 
sod ium p-d imeth y laminoazobenzene-siil- 
fonate (indicator): disvsolve 0.1 g in 
100 ml water; pll range red 3. 0-^.4 
orange-yellow. If during a titration 
where methyl yellow is being used a 
precipitate forms which tends to remove 
the indicator from the aqueous phase, 
methyl orange will be found to be a more 
suitable indicator. This occurs, for ex- 
ample, in titrations of soaps with acids. 
The fatty acids, liberated by the titra- 
tion, extract the methyl yellow so that 
the end-point cannot be perceived. Like- 
wise methyl orange is more suitable for 
titrations in the presence of immiscible 
organic solvents sucli as carbon tetra- 
chloride or ether used in the extraction of 
alkaloids for analysis. lodeosin (g.v.) has 
also been proposed as an indicator for 
such cases. Cf. Mylius and Foerster, Ber. 
24, 1482 (1891); Z. anal. Chem. 31, 240 
(1892). 
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Methyl red, p-dimethylaminoazoben- 
zene-o'-carboxylic acid (indicator): dis- 
solve 0.1 ff in 18.6 ml 0.02 N NaOH and 
dilute with water to 250 ml; or, 0.1 g in 
60% alcohol; pH range red 4.4 — 6.2 
yellow. 

Methyl violet (indicator): dissolve 
0.25 g in 100 ml water; pH range blue 
1.5 — 3.2 violet. 

Methyl yellow, p-dimethylaminoazo- 
benzene, benzeneazodimethylaniline (in- 
dicator) : dissolve 0.1 g in 200 ml alcohol; 
plT range red 2.9 — 4.0 yellow. The color 
change from yellow to orange can be per- 
ceived somewhat more sharply than the 
change of methyl orange from orange to 
rose, so that methyl yellow seems to de- 
serve preference in many cases. Cf. also 
under methyl orange. 

Methylene blue, iV,7V,7V',7V'-tetra- 
methylthionine (component of mixed in- 
dicator) : dissolve 0.1 g in 100 ml alcohol; 
when used with equal part of methyl 
yellow gives color change from blue- 
violet to green at a titration exponent 
(pi) of 3.25; when used with equal part 
of 0.2% methyl red in alcohol gives color 
change from red-violet to green at a 
titration exponent (pi) of 5.4; when used 
with an equal part of neutral red gives 
color change from violet-blue to green at 
a titration exponent (pi) of 7.0. 

Millon^s reagent (gives a red precipi- 
tate with certain proteins and with 
various phenols) : dissolve 1 part of 
mercury in 1 part of HNO3 (sp. gr. 1.40) 
with gentle heating, then add 2 parts of 
water; a few crystals of KNO3 help to 
maintain the strength of the reagent. 

Mohr’s salt: see ferrous ammonium 
sulfate. 

a-Naphthol solution: dissolve 144 g of 
a-napnthol in enough alcohol to make a 
liter of solution. 

o-Naphtholbenzein (indicator) : dis- 
solve 0.1 g in 100 ml 70% alcohol; pH 
range colorless 9.0 — 11.0 blue. 

a»Naphtholphthalein (indicator): dis- 
solve 0.1 g in ^50 ml alcohol and dilute 
with water to 100 ml; pH range pale 
yellow-red 7.3 — 8.7 green. 

Nessler’s reagent (for free ammonia): 
^dissolve 50 g of K1 in the least possible 


amount of cold water; add a saturated 
solution of HgCU until a very slight 
excess is indicated; add 400 ml of a 50% 
solution of KOH; allow to settle, make 
up to a liter with water, and decant. 

Neutral red, toluylene red, dimethyl- 
diaminophenazine chloride, aminodi- 
methylaminotoluphenazine hydrochlo- 
ride (indicator): dissolve 0.1 g in 60 ml 
alcohol and dilute with water to 100 ml; 
pH range red 6.8 — 8.0 yellow-orange. 

Nickel chloride, NiClz-OHzO — O.SiV: 
59 g per liter. 

Nickel nitrate, Ni(N03)2-6H20 — 0.5 
N: 73 g per liter. 

Nickel sulfate, NiS04‘6Hz0 — O.SiV: 
66 g per liter. 

Nitramine, picrylmetkylnitramine, 2,- 
4,6-trinitrophenylmcthyl nitramine (in- 
dicator): dissolve 0.1 g in 60 ml alcohol 
and dilute with water to 100 ml; pH 
range colorless 10.8 — 13.0 red -brown; 
the solution should be kept in the dark as 
nitramine is unstable; on boiling with 
alkali it decomposes quickly. Fresh solu- 
tions should be prepared every few 
months. 

Nitric acid, HNO3 — 5iV: 315 g per 
liter; sp. gr. 1.165. See also Titrimeiric 
Solutions. 

Nitrohydrochloric acid: see aqua regia. 

p-Nilrophenol (indicator) : dissolve 0.2 
g in 100 ml water; pH range colorless at 
about 5 — 7 yellow. 

Nitroso-jS-naph thol, HOC 1 oH eNO — 
saturated solution: saturate 100 ml of 
50% acetic acid with the solid. 

Nylander’s solution (detection of 
glucose): dissolve 40 g of rochelle salt 
and 20 g of bismuth subnitrate in 1000 
ml of an 8% NaOH solution. 

Obermayer’s reagent (detection of 
indoxyl in urine) ; dissolve 4 g of FeCU 
in a liter of concentrated IlCI. 

Orange III (indicator) : see under methyl 
orange. 

Oxalic acid, 1120204-21120: dissolve in 
ten parts of water. See also Titrimeiric 
Solutions. 

Pavy’s solution (estimation of glucose) : 
mix 120 ml of Fehling's solution and 
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300 ml of ammonium hydroxide (sp. gr. 
0.88), and dilute to a liter with water. 

Perchloric acid, HCIO4 — 60%: use as 
purchased. 

Phenol solution: dissolve 20 g of 
phenol (carbolic acid) in a liter of water. 

Phenol red, phenol-su1fon{>hthalein (in- 
dicator): dissolve 0.1 g in 14.20 ml 
0.02iV NaOH and dilute with water to 
250 ml; or, 0.1 g in 100 ml 20% alcohol; 
p?I range yellow 6.8 — 8.0 red. 

Phenolphthalein (indicator): dissolve 
1 g in 60 ml of alcohol and dilute with 
water to 100 ml; pH range colorless 
8.2—10.0 red. 

Phenol sulfonic acid (determination 
of nitrogen as nitrate; water analysis for 
nitrate) : dissolve 25 m^ams of pure, white 
phenol in 150 ml of pure concentrated 
H2SO4, add 75 ml of fuming H2SO4 
(15% SO3), stir well and heat for two 
hours at lOO^C. 

Phosphoric acid, ortho, H3PO4 — 0.57V: 
16 g per liter. 

Poirrer blue C4B (indicator): dissolve 
0.2 g in 100 ml water; pH range blue 
11.0—13.0 red. 

Potassium acid antimonate, KH2 
Sb04 — 0.17V: l)oil 23 g of the salt with 
950 ml of water for 5 minutes, cool 
rapidly and add 35 ml of 67V KOH; allow 
to stand for one day, filter, dilute filtrate 
to a liter. 

Potassium arsenate, K 3 ASO4 — 0.57V 
(KiA8O4/10) : 26 g per liter. 

Potassium arsenite, KAsOz — 0.57V 
(K AsOz/O) : 24 g per liter. 

Potassium hromate, KBrOa — 0.57V 
(KBr03/12) : 14 g per liter. 

Potassium bromide, KBr — 0.57V: 60 g 
per liter. 

Potassium carbonate, K2CO3 — 37V: 
207 g per liter. 

Potassium chloride, KCl — 0.57V: 37 
g per liter. 

Potassium chromate, K2Cr04 — 0.57V: 
49 g per liter. 

Potassium cyanide, KCN — 0.57V: 33 
g per liter. See also Titrimetrie SoliUioiu. 


Potassium dichromate, RzCrzO? — 
0.57V {KzCtzOj/H): 38 g per liter. See 
also Titrimetrie Solutions* 

Potassium ferricyanide, K3Fe(CN)6 
— 0.57V: 55 g per liter. 

Potassium ferrocyanide, K4Fe(CN)4‘ 
3H2O— 0.57V: 53 g per liter. 

Potassium hydroxide, KOH — .57V: 312 
g per liter. See also Titrimetrie Solutions. 

Potassium iodate, KIO3 — 0.57V (KIO3 
/12): 18 g per liter. See also Titrimetrie 
Solutions. 

Potassium iodide, KI — 0.57V: 83 g per 
liter. 

Potassium nitrate, KNO3 — 0.57V: 50 
g per liter. 

Potassium nitrite, KNO2 — 67V: 510 g 
per liter. 

Potassium permanganate, KMn04 — 
0.57V (KMnO4/10): 16 g per liter. See 
also Titrimetrie Solutions. 

Potassium pyrogallate (oxygen in gas 
analysis): weigh out 5 g of pyrogallol 
(pyrogallic acid), and pour upon it 100 
ml of a KOH solution. If the gas con- 
tains less than 28% of oxygen, the KOH 
solution should be 500 g K OH in a liter 
of water; if there is more than 28% of 
oxygen in the gas, the KOH solution 
should be 120 g of KOH in 100 ml of 
water. 

Potassium sulfate, K2SO4 — 0.57V: 44 
g per liter. 

Potassium thiocyanate, KCNS — 
0.57V: 49 g per liter. 

Precipitating reagent (for group IT, 
anions): dissolve 61 g of BaClz^HzC) 
and 52 g of CaClz-bllzO in water and 
dilute to one liter. If the solution be- 
comes turbid, filter and use filtrate. 

Quinaldine red (indicator) : dissolve 
0.1 g in 100 ml alcohol; pll range color- 
less 1.4 — 3.2 red. 

Quinoline blue, cyanin (indicator) : 
dissolve 1 g in 100 ml alcohol; pH range 
colorless 6.6 — 8.6 blue. 

Rosolic acid, aurin, corallin, corallin- 
phthalein, 4,4'-dihydroxy-fuchsone, 4,4'- 
dihydroxy-3-methy 1-fuchsone (indica- 
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tor) : dissolve 0.5 g in 50 ml alcohol and 
dilute with water to 100 ml. 

Salicyl vellow (indicator): see alizarin 
yellow GG. 

Scheibler’s reagent (precipitates alka- 
loids, albunioses and peptones) : dissolve 
sodium tungstate in boiling water con- 
taining half its weight of phosphoric 
acid (sp. gr. 1.13); on evaporation of this 
solution, crystals of phosphotungstic 
acid are obtained. A 10% solution of 
phosphotungstic acid in water con- 
stitutes the reagent. 

Schweitzer’s reagent (dissolves cotton, 
linen, and silk, but not wool); add 
NH4CI and NaOH to a solution of cop- 
pt'r sulfate. The blue precipitate is 
filtered off, washed, pressed, and dis- 
solved in ammonia (sp. gr. 0.92). 

Silver nitrate, AgNOa — 0.257V: 43 g 
per liter. See also T Ur unetrie Solutions. 

Silver sulfate, Ag2S04 — 7V/13 (satu- 
rated solution): stir mechanically 10 g 
of the salt in a liter of water for 3 hours; 
(iecunt and use the clear liquid. 

Soap solution (for hardness in water): 
(a) ('dark's or A.P.H.A. Stand. Methods 
— prepare stock solution of 1 00 g of pure 
powdered castile soap in a liter of 80% 
elliyl alcohol; allow to stand over night 
and decant. Titrate against CaClz 
solution (0.5 g CaCOs dissolved in a 
concentrated HCl, neutralized with 
i\lf40H to slight alkalinity using litmus 
as the indicator, make up to 500 ml; 
1 ml of this solution is equivalent to 1 
mg CaCOs) and dilute with 80% 
alcohol until 1 ml of the resulting solu- 
tion is equivalent to ] ml of the standard 
(^aClz making due allowance for the 
lather factor (the lather factor is that 
amount of standard soap soJution re- 
quired to produce a permanent lather 
in a 50 ml portion of distilled water). 
One ml of this solution after subtracting 
the lather factor is equivalent to 1 mg 
of CaCOs. (h) Bouiron-Boudei — dissolve 
100 g of pure castile soap in about 2500 
ml of 56% ethyl alcohol and adjust so 
that 2.4 ml will give a permanent lather 
with 40 ml of a solution containing 0.59 
g Ba(N03)2 per liter of water; 2.4 ml of 
this solution is equivalent to 22 French 
degrees or 220 parts per million of hard- 


ness (as CaCOs) on a 40 ml sample of 
water. 

Sodium acetate, NaCzHsOz^HzO: 
dissolve 1 part of the salt in 10 parts of 
water. 

Sodium acetate, acid: dissolve 100 g 
of sodiurn acetate and 30 ml of glacim 
acetic acid in water and dilute to one 
liter. 

Sodium hismuthate (oxidation of 
manpnesc): heat 20 parts of NaOH 
nearly to redness in an iron or nickel 
crucible, and add slowly 10 parts of 
basic bismuth nitrate wliich has been 
previously dried. Add 2 parts of sodium 
peroxide, and pour the prownish-yellow 
fused mass on an iron plate to cool. 
When cold break up in a mortar, extract 
with water, and collect on an asbestos 
filter. 

Sodium carbonate, NizCOs — 37V: 159 
g per liter; one part NazCOs, or 2.7 parts 
of the crystalline NazCOa lOHzO in 5 
parts of water. 

Sodium chloride, NaCl — 0.57V: 29 g 
f)er liter. See also Titrimetric Solutions. 

Sf»dium chloroplatinite, NazPtCh: 
dissolve 1 part of the salt in 12 parts of 
water. 

Sodium cobalti nitrite, Na3Co(N02)6 
— 0.37V: dissolve 230 g of NaNOa in 500 
ml of water, add 160 ml of 67V acetic acid 
and 35 g of Co(N03)2*6H20. Allow to 
stand one day, filter, and dilute the 
filtrate to a liter. 

Sodium hydrogen phosphate, 
Na2HP04'12H20 — 0.57V: 60 g per liter. 

Sodium hydroxide, NaOH — 57V: 220 
g per liter. See also Titrimetric Solutions. 

Sodium hydroxide, alcoholic: dis- 
solve 20 g of NaOH in alcohol and dilute 
to one liter with alcohol. 

Sodium hypoliromite: dissolve 100 g 
of NaOH in 250 ml of water and add 25 
ml of bromine. 

Sodium nitrate, NaNOs — 0.57V: 43 g 
per liter. 

Sodium nitroprusaide (for sulfur 
detection): dissolve about one gram of 
sodium nitroprusside in 10 ml of water; 
as the solution deteriorates on standing, 
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only freshly prepared solutions should 
be used. Tnis compound is also called 
sodium nilroferricyanide and has the 
formula NazFeCNOCCN)* 2 H 2 O. 

Sodium polysulfide, NazSxi dissolve 
480 g of NazS-QIIaO in 500 ml of water, 
add 40 g of NaOH and 18 g of sulfur, 
stir mechanically and dilute to one liter 
with water. 

Sodium sulfate, Na 2 S 04 — 0.57V: 35 
g per liter. 

Sodium sulfide, Na 2 S; saturate NaOH 
solution with 11 2 S, then add as much 
NaOH as was used in the original solu- 
tion. 

Sodium sulfite, Na 2 S 03 ‘ 7 n 20 — 0.57V: 
63 g per liter. 

Sodium sulfite, acid (saturated): dis- 
solve 600 g of NaTISOa in water and 
dilute to one liter; for the preparation of 
addition compounds with aldehydes and 
ketones: prepare a saturated solution of 
sodium carbonate in water and saturate 
with sulfur dioxide. 

Sodium tartrate, acid, NaHC4H406: 
dissolve 1 part of the salt in 10 parts of 
water. 

Sodium thiosulfate, Na 2 S 203 - 5 H 20 : 
one part of the vsalt in 40 parts of water. 
See also Titrimeiric Solutions. 

Sonnenschein^s reagent (alkaloid de- 
tection): a nitric acid solution of am- 
monium molybdate is treated with 
phosphoric acid. The precipitate so 
produced is washed and boiled with 
aqua regia until the ammonium salt is 
decomposed. The solution is evaporated 
to dryness and the residue is dissolved 
in 10 % HNO 3 . 

Stannic chloride, SnCU — 0.57V: 33 g 
per liter. 

Stannous chloride, SnCl2-2H20 — 
0.57V: 56 g ^r liter. The water should 
be acid with HCl and some metallic 
tin should be kept in the bottle. 

Starch solution (iodine indicator) : 
dissolve 5 g of soluble starch in cold 
water, pour the solution into 2 liters of 
water and boil for a few minutes. Keep in 
a glass-stoppered bottle. 

Starch solution (other than soluble): 
make a thin paste of the starch with cold 


water, then stir in 200 times its weight 
of boiling water, and boil for a few 
minutes. A few drops of chloroform 
added to the solution acts as a pre- 
servative. 

Stoke’s reagent: dissolve 30 g of 
ferrous sulfate and 20 g of tartaric acid 
in water and dilute to one liter. When 
required for use, add strong ammonia 
until the precipitate first formed is 
dissolved. 

Strontium chloride, SrCh *61120 — 
0.57V: 67 g per liter. 

Strontium nitrate, Sr (NO 3) 2 — 0.57V: 
53 g per liter. 

Strontium sulfate, SrS 04 : prepare a 
saturated solution. 

Sulfanilic acid (for detection of ni- 
trites) : dissolve 8 g of sulfanilic acid in 
one liter of acetic acid (sj). gr. 1.04). 

Sulfuric acid, H 2 SO 4 — 5/V: 245 g per 
liter, sp. gr. 1.153. See also Titrimeiric 
Solutions. 

Sulfuroiis acid, H 2 SO 3 : saturate water 
with sulfur dioxide. 

Tartaric acid, H 2 C 4 H 4 O 6 : dissolve one 
part of tlie acid in 3 parts of water; for a 
saturated solution dissolve 750 g of 
tartaric acid in water and dilute to one 
liter. 

Tannic acdd: dissolve one g of tannic 
acid in one ml of alcohol and make up to 
10 ml with water. 

Tetrahromophenol blue, tetrabromo- 
phenol- te tra bromosulfonph th alein (in- 
dicator): dissolve 0.1 g in 5 ml 0.027V 
NaOH and dilute with water to 250 ml; 
pH range yellow 3.0 — 4.6 blue. 

Thymol blue, thymol-siilfonphthalein 
(indicator): dissolve 0.1 g in 10.75 ml 
0.027V NaOH and dilute with water to 
250 ml; or, dissolve 0.1 g in 20 ml warm 
alcohol and dilute with water to 100 ml; 
pH range (acid) red 1.2 — 2.8 yellow, and 
(alkaline) yellow 8.0 — 9.6 blue. 

Thymolphthalein (indicator) : dissolve 
0.1 g in 100 ml alcohol; pH range color- 
less 9.3 — 10.5 blue. 

Tincture of iodine (antiseptic): add 
70 g of iodine and 50 g of KI to 50 ml of 
water; make up to one liter with alcohol. 
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o-ToIidine solution (for residual chlo- 
rine in water analysis): dissolve 1 g of 
pulverized o-tolidine, m.p. 129°C., in one 
liter of dilute hydrochloric acid (100 ml 
cone. HCl diluted to one liter). 

Toluylene red (indicator): see neutral 
red. 

Trichloroacetic acid; dissolve 100 g 
of the acid in water and dilute to one 
liter. 

Trinitrolienzene, l,3,5-trinitr()benzene 
(indicator): dissolve 0.1 g in 100 ml al- 
cohol; pH range colorless 11,5 — 14.0 
orange. 

Triiiitrobcnzoic acid, 2,4,6-trinitro- 
benzoic acid (indicator): dissolve 0.1 g 
in 100 ml water; pH range colorless 
12.0—13.4 orange-red. 

Tropcolin D (indicator): see methyl 
orange, 

Tropeolki O, sodium 2,4-dihydroxyazo- 
benzene-4'-sulf()nate (indicator) : dis- 
solve 0.1 g in 100 ml water; pTI range 
yellow 11.0—13.0 orange-brown. 

Tropcolin 00, orange TV, sodium p-di- 
phenylamino-azolMmzenti sulfonaU^, so- 
dium 4'-anilino-azobenzene4-sulfonale 
(indicator): dissolve 0.1 g in 100 ml 
water; f)H range red 1. 3—3.2 yellow. 

Tropcolin 000, sodium a-naphthol- 
ozobenzerie sulfonate (indicator): dis- 
solve 0.1 g in 100 ml water; pH range 
yellow 7.6— 8.9 red. 

Turmeric paper (gives a rose-brown 
coloration witli boric acid); wash the 
ground root of turmeric with water and 
discard the washings. Digest with al- 
cohol and filter, using the clear fdtrate to 
impregnate while, unsized paper, which 
is then dried. 


Uffelmann’s reagent (gives a yellow 
coloration in the presence of lactic acid) : 
add a ferric chloride solution to a 2% 
phenol solution until the solution be- 
comes violet in color. 

Wagner’s solution (phosphate rock 
analysis) : dissolve 25 g of citric acid and 
one g of salicylic acid in water, and make 
up to one liter. Twenty-five to 50 ml of 
this reagent prevents precipitation of 
iron and aluminum. 

Wijs solution (for iodine number) : dis- 
solve 13 g of rcsublimed iodine in one 
liter of glacial acetic acid (99.5%), and 
pass in washed and dried (over or 
through H2S()4) chlorine gas until the 
original thio titration of the solution is 
not quite doubled. There should be 
only a slight excess d iodine and no 
excess of chlorine. Preserve the solution 
in amber colored bottles sealed with 
paraffin. Do not use tbe solution after 
it has been prepared for more than 30 
days. 

Xylene eyanole-methyl orange in- 
dicator, Schoepfle modification (for 
y)artially color blind o^Hirators): dissolve 
0.75 g of xylene cyanole FF (Eastman 
No. T 1579) and 1.50 g methyl orange 
in one liter of water. 

p-Xylcnol blue, l,4-dimethyl-5-hy- 
droxybenzeme-sulfonphthalein (indica- 
tor) : dissolve 0.1 g in 250 ml alcohol; pH 
range (acid) red 1.2— 2.8 yellow, and 
(alkaline) yellow 8.0— 9.6 blue. 

Zinc chloride, ZnCAz — 0.5iV: 34 g per 
liter. 

Zinc nitrate, Zn(N03)2*6H20 — 0.5iV: 
74 g per liter. 

Zinc sulfate, ZnS04-7H20 — 0.5iV: 72 
g per liter. 
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Based on the following coefficients of cubical expansion of glass, for: 

Pyrex774 ~ 9.6 X 10“®; Kimble N-51A = 15 X 10“®; and Soda Lime = 25 X 10“®. 

The capacity of a glass vessel may be obtained by determining the weight of a 
contained liquid. The true capacity of glass vessels when their contents of water are 
weighed in air with brass weights can be found by means of the following equation: 

Vt" - XCattV 

where Ft® is the volume of the flask at C. when it contains W grams of water at 

C., and where C is read from the table below. Thus, if the contents of a glass flask 
filled with water weigh 100 grams at 15® G., then the true volume of the flask at 15® C. 
is 100 X 1.001935, or 100.1935 ml. 

If it is desired to find the true volume of a glass flask at a temperature of T® C. 
when its contents are weighed at some other temperature of /® C., the following 
equation is used : 

FT®-lFt‘’XCatt"(l4-Cat7’-t) 

where Fr® is the true volume of the vessel at 7° C. when it contains W grams of 
water at ^® G., and C at and C at r-t are values read from the table below. If (7 — /) 
is positive the constant C at r-tis positive; if (7 — 0 is negative the constant Cat r.t 
is negative. Thus, if the contents of a soda lime glass flask filled witli water at 15® C. 
(<®) we^h 100 grams (VFt®), C(at 250 - 150 ) is 0.000250 and the true volume of the flask 
at 25® C. (Fr®) is 100 X 1.001935(1 + 0.000250), or 100.2185 ml. 

When a flask is to be calibrated to contain a definite volume at a given temperature, 
the same equations are used but in this case the volume (F) is known and the equa- 
tions tire solved for the unknown weight (IF) of contained liquid. 

When mercury replaces water as the contained liquid of the vessel the value C for 
mercury is used. 


i?C. 

C When FiUed With 

Water Mercury 

T— t 

Pyrex 774 

Kimble N-51A 

Soda Lime 

0 

1,001193 

0.0735501 

0 




1 

1.001133 

0.0735636 

1 

0.000010 

0.000015 

0.000025 

2 

1.001092 

0.0735771 

2 

0.000019 

0.000030 

0.000050 

3 

1.001068 

0.0735907 

3 

0.000029 

0.000045 

0.000075 

4 

1.001060 

0.0736037 

4 

0.000038 

0.000060 

0.000100 

5 

1.001068 

0.0736172 

5 

0.000048 

0.000075 

0.000125 

6 

1.001092 

0.0736308 

6 

0.000058 

0.000090 

0.000150 

7 

1.001131 

0.0736492 

7 

0.000067 

0.000105 

0.000175 

8 

1.001184 

0.0736628 

8 

0.000077 

0.000120 

0.000200 

9 

1.001252 

0.0736763 

9 

0.000086 

0.000136 

0.000225 

10 

1.001333 

0.0736894 

10 

0.000096 

0.000150 

0.000250 

11 

1.001428 

0.0736975 

11 

0.000106 

0.000165 

0.000275 

12 

1.001636 

0.0737111 

12 

0.000115 

0.000180 

0.000300 

13 

1.001657 

0.0737241 

13 

0.000125 

0.000195 

0.000325 

14 

1.001790 

0.0737377 

14 

0.000134 

0.000210 

0.000350 

16 

1.001935 

0.0737513 

15 

0.000144 

0.000225 

0.000375 

16 

1.002092 

0.0737644 

16 

0.000154 

0.000240 

0.000400 

17 

1.002261 

0.0737780 

17 

0.000163 

0.000255 

0.000425 

18 

1.002441 

0.0737911 

18 

0.000173 

0.000270 

0.000450 

19 

1.002633 

0.0738047 

19 

0.000182 

0.000285 

0.000476 

20 

1.002835 

0.0738183 

20 

0.000192 

0.000300 

0.000500 

21 

1.003047 

0.0738314 

21 

0.000202 

0.000315 

0.000525 

22 

1.003271 

0.0738450 

22 

0.000211 

0.000330 

0.000550 

23 

1.003504 

0.0738581 

23 

0.000221 

0.000345 

0.000575 

24 

1.003748 

0.0738717 

24 

0.000230 

0.000360 

0.000600 

25 

1.004001 

0.0738846 

25 

0.000240 

0.000375 

0.000625 

26 

1.004264 

0.0738985 

26 

0.000250 

0.000390 

0.000650 

27 

1.004537 

0.0739116 

27 

0.000259 

0.000405 

0.000675 

28 

1.004819 

0.0739253 

28 

0.000269 

0.000420 

0.000700 

29 

1.005110 

0.0739384 

29 

0.000278 

0.000435 

0.000725 

30 

1.005410 

0.0739520 

30 

0.000288 

0.000450 

0.000750 



DILirriON TABLE 






The table above shows the volume to which a more concentrated solution must be diluted to obtain the desired more dilute 
solution. Thus, 100 cc of a solution containing 15% of solute must be diluted to 300 cc to obtain a concentration of 5% and 
diluted to 150 cc to obtain a concentration of 10%. To prepare 1000 oc of a 5%8^ution by dilution of a 15% solution: 
(1000/300) X 100 or 333.33 cc of the 15 % solution are diluted to 1000 cc. 
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(VOLUMETRIC) ANALYSIS 


Aluminum 

( 1 ) AU(S 04)3 + 6 K 0 H = 2 A 1 ( 0 H )3 -f 3X2804 

KOH sc: — AI2 (804)3 

3 6 6 

(2) Al2(S04)3 + 5 KI 4 - KIO3 + 3H2O = 2 AI( 0 H )3 + 3K28O4 + Sh 

Al 2 (SQ 4)3 

^ rh 


Antimony 

(3) H3Sb04 + 2HI - HaSbOj + H 2 O + I 2 

Sb ^ Il3Sb04 
^ ^ 2 ^ 2 

(4) SbCls 4- 2KI = SbCU + 2KC1 4- I 2 

Sb Sb20s 


I 


2 4 

(5) SbzOs + 4HI « 8b203 + 2H2O + 2I2 

j Sb SbzOs 

(6) SbzS, 4“ 6HC1 = 2SbCl3 + 28 + SHzS 

3H2S 4- 3I2 = 6HI 4- 38 
. Sb _ SbzS, 

^ 3 6 

(7) 2H3Sb03 4- KIO3 + 2HG1 = 21l3Sb04 -h KCl 4- ICl + II2O 

KIO3 _ Sb _ Il3Sb03 
6^3^ 3 

(8) 2NaSb03 4- 4HI = 2NaSb02 + 2H2O 4- 2I2 

NaSbOa 


(9) HjSbO, + I* + HiO = H3SbO« + 2111 


, Sb HjSbOj 
^ - 2 ” 2 


(10) SbiO, + 21* + 2H*0 = SbaOs + 4HI 


• Sb _ SbiOi 
^ T ^ 4 

(11) SbCIj + I* + 2HC1 = SbCU + 2HI 

. Sb SbCl, 

(12) Sb*S, + 6HC1 = 2SbCl, + 3H*S 

3HaS + 31* = 6HI + 3S 


, Sb Sb*S, H*S 
lo-o— ^ — 
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(13) 5Sb*(S04)3 + 4KMn04 + 2411*0 * 10H3SbO4 + 2 K 2 SO 4 +4MnS04 + 9H2S04 

KMn04 _ Sb _ Sb*03 Sb2(S04)3 

5 2 ^ 4 4 

(14) 2NaSbOa + 21* + 2H2O = NaSbOa + 4HI 

, NaSbOz 
2 


(15) NaSbO* + 2K3Fe(CN)e 4* 2KOH = NaSbOa + 2K4Fe(CN)4 + H2O 
5K4Fe(CN)6 -f KMn04 + 4HaS04 - 5K3Fe(CN)6 + 3KaS04 + 

MnS04 + 4H2O 

KMn04 ^ Sb _ NaSbO* 

5 ^ 2 ^ 2 


Arsenic 

(16) H3ASO4 + 2HI 

(17) AsCls 4" 2K.I 

(18) AszOs + 4HI 

(19) AszSs + 6HC1 

(20) 2H3ASO3 + KIO3 4- 2HC1 

( 21 ) H3ASO3 + I2 + H2O 

(22) AS2O3 + 2I2 + 2H2O 

(23) AsCla + I2 + 2HC1 

(24) AszSa 4- 6HC1 

(25) 2NaAs02 + 21* + 211*0 

(26) NaAsO* 4- 2K3Fe(CN)6 4- 

(27) 2Na3As04 =0= AS2O5 

I 

(28) 2Na2HAs04 o AszOs 

I 

(29) 2NaH2As04 o AS2O5 

1 

(30) 2Na3As03 AS 2 O 3 

] 

(31) 2Na2HAs03 AS 2 O 3 

I 

I 


same as equation 3. 
same as equation 4. 
same as equation 5. 
same as equation 6. 
same as equation 7. 
same as equation 9. 
same as equation 10. 
same as equation 11. 
same as equation 12. 
same as equation 14. 

2KOII same as equation 15. 


Na3As04 

AszOs 

Na2TTAs04 

A82O5 

NaH2As04 

AS2O5 

2 

^ i 

NasAsO* 

_ AS2O3 

Na2nA803 

AS2O3 

2 

"" 4 

NaH2As03 

_ AszOs 


(32) 2NaH2As03 - AS2O3 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 
Boron 

(33) Na2B407 + 2HC1 + SH^O + (Glycerol) = 4HjB03 + 2NaCl 

HjBOj + NaOU = NaBO^ + 2HjO 

NaOH o B o ~ o HjBOj 

(34) 6HBO2 + KIO, + SKI + (Mannitol) = SKBOj + 3HjO + 31^ 

I o HBOz o ILBOa 


Bromine 

(35) Btz + 2KI = 2KBr + h 

I =o=Br 

(36) KBrOa + 6KI + 6TIBr - 7KBr + 3 I 2 + 3 II 2 O 

KBr ()3 


1 


6 


(37) Ba(Br03)2 + 6Il3Aa03 - BaBrz 4 6 H 3 ASO 4 

, _ Ba(Br03)2 _ lh^»0, 
12 


Cadmium 

( 38 ) CdS + T2 + 2HC1 = CdCU + 2 H 1 + S 

^ Cd CdS 

1 =^- 2 ---^ 


s 

2 


Calcium 

( 39 ) 5CaC204 -f- 2KMn04 + 8H2SO4 = 5CaS04 + K2SO4 + 2MnS04 + 

IOCO2 4 - 8H2O 

KMn04 ^ Ga ^ CaC204 _ CaCOj 
5 ^ 2^2 "^2 

( 40 ) CaCO, + 2HCI = CaCk + CO2 + HzO 

CaO CaCOa 


HCl 


2 2 

(41) With methyl orange: 

Na2C03 + '21101 = 2NaCI + CO2 + HzO 

HCl o 

(42) With methyl orange : 

NazCOa + H2SO4 = Na2S04 + CO2 + H2O 

H2S()4 =0. JN 82003 

(43) With phenolphthalein : 

NazCOa 4- HOI - JNaCl + NallCOa 

HCl o NazCO, 

(44) With methyl orange: 

NaHCOs + HCl = NaCl + CO2 + H2O 

HCl o NaHCOa 

(45) With methyl orange: 

2NaHC03 + H2SO4 = Na2S04 -h 200* + 2UzO 
H2SO4 o 2NaHC03 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

( 46 ) H2Ci04-2H20 + 2 NaOH = NajCzO, + 4H20 


NaOII 


II 2 C 2 O 42 H 2 O 


(47) KHC2O4 + KOH - K2C2O4 + ILO 

KOII o KHC 2 O 4 

(48) 5Na2C204 + 2KMn04 + 8H2SO4 = 5Na2S04 + 2MnS04 + 

K 2 SO 4 + IOCO 2 + SHtO 

K]Vln 04 _ Na 2 C 204 
5 ~ 2 

(49) KCN + I2 = KI + CNI 


( 50 ) 5 K.Fe(CN )6 + KMnO, + 4II2SO4 = 5 K,Fo(CN)e + MnS04 + 

SK2SO4 + 4H2O 

o K4Fe(CN)s « 6CN o 6C o FeO « o Fe 

( 51 ) 2 K 3 Fe(CN )6 + 2 KI = 2 K 4 Fe(CN )6 + h 

I o K,Fe(CN)« o 6CN ^ 6C ^ FeO o =0 Fe 

( 52 ) 3 KCNS + 4 A 1 + 18 HC 1 - 3 KC 1 + 4AICI3 + 3NII4CI + 3 C + 3H2S 

_ KCNS _ H2S 
^ ^ 2 ^2 

( 53 ) 5 TICNS + 6KM11O4 4 - 4Il2S()4 = 6MnS04 4 - 3K2SO4 4 - 5 HCN 4 - 4H2O 

KMn 04 ^ HCNS 

5 6 


Cerium 

(54) 2K3Fe(CN)6 + CezOj + 2K0H - 2K4Fe(CN)e + 2Ce0z 4- H 2 O 

KMn04 T- 1 -. ^ 040203 

o K 4 Fe(CJN )6 =c= Ce 

(55) 2Ce02 4- 2KI 4- 8HC1 = 2CeCh 4- 2KC1 4- t + 4 H 2 O 

I =0 Ce CeOz 

Chlorine 

(56) CI 2 + 2K1 - 2KC1 -h I 2 

I 2 + 2 Na 2 S 203 = 2Nal + Na2S406 

I o Cl 

(57) CaOClz 4- 2HC1 = CaCIz 4- Cfe 4- H 2 O 

I Cl O 

(58) NaClO + 2KI + ILO = NaCl + 2KOH + L 

NaCIO 
~ 2 

<59) NaCl + AgNO, = AgCl + NaNOa 

NaCl o Cl 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

(60) KCIO, + 6FeS04 + 3 H 1 SO 4 - KCl + 3Fej(S04), + 3 H 2 O 

KMn04 KCIO, 

5 6 

(61) KCIO, + 6HI + H,S 04 - KHSO 4 + HCl + 31, + 3H,0 

. _ KCIO, 

6 

(62) KCIO 4 » KCl + 20, 

20, + 8HI = 41, + 4H,0 

, _ KCIO4 
8 


Chromium 

(63) Cr,(S04), + SKI + KIO, + 3H,0 = 2Cr(0H), + 3K,S04 + 3t 

T C^fiCSO,), 

3 6 

(64) K,Cr,07 + 6FeS04 + 8H,S04 == Cr,(S04), + 3Fe,(S04), +2KHSO4 + 7H,0 

KMnO, _ K,Cr,07 _ Cr _ Cr,0, 

5 ~ 6 ~ 3 6 

(65) K,Cr,07 + 6FeCI, + 14HC1 = 2CrCI, + 6FeCI, + 2KC1 + 711,0 

_ K,Cr,07 . Cr,0, . Cr 
6 6 ~ 3 

(66) K,Cr,07 + 6KI + 7H,S04 = Cr,(S04), + 4K,S04 + 31, + 7H,0 

, Cr _ Cr,0, _ K,Cr,07 
3 " 6 ~ 6 

(67) K,Cr,07 + 2K0H = 2K,Cr04 + H,0 

KOH «= 

(68) 2K,Cr04 + 6KI + 16HC1 = 2CrCI, + lOKCI + 31, + 8H,0 

Cr _ CrO, _ K,Cr04 
^ 3 3 " 3 

(69) 2BaCr04 + SFeSO, + SIhSO, = 2BaS04 + CrjCSO,), + 3Fe,(S04), + 811,0 


KMnO, Cr CrO, K,Cr04 BaCrO, 

“5~ ^ T " T “1— — 3 — 


Cobalt 

(70) 3C0SO4 + SKI + KIO3 + 3H2O = 3 Co(OH )2 + 3K2SO4 + 3I2 

T ^ ^ C0SO4 


(71) 


6C0CI, + 5HgO + 2KMn04 + 9H,0 = 6Co(OH), + SHgCl, + 

2MnO, + 2KC1 


KMnO, 

3 


o Co o C0CI2 


Copper 

(72) 2CUSO4 + 4KI - 2CuI + 2K2SO4 + I2 

I o Cu o CUSO4 
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equations and equivalents for titrimetric analysis 

(73) 2 Cu(C 2 H 302)2 + 4KI = 2CuI + 4 KC 2 H 1 O 2 + I 2 

I = 0 : CU O Cu(C2H302)2 

(74) 2 CUSO 4 + 2 KCNS + H 2 SO 3 + H 2 O = 2 CuCNS + K 2 SO 4 + 2 H 2 SO 4 
CuCNS + KOH - KCNS + CuOH 

5KCNS + 6KMn04 + 4 H 2 SO 4 = 3 K 2 SO 4 + 6MnS04 + 5KCN + 4H20 
KMn04 ^ Cu _ CUSO 4 _ KCNS 
5 ^ 6 ^ 6 ^ 6 


(75) CuzCI* "t” I 2 — CuCL CuL 

I 


CuzCIa 

2 


o Cu 


( 76 ) 2 CUSO 4 + NH 4 OH = CuS04 Cu(0H)2 4- (NH4)2S04 
GuS 04 Cu(OH )2 + 6 NH 3 4- (NH 4 ) 2 S 04 = 2 Cii(NH 3 ) 4 S 04 ILO 
2 Cu(NH 3 ) 4 S 04 H 20 + 7 KCN = K 3 NH 4 Cu 2 (CN )6 4- NH 4 CNO + 

6NH3 4 - 2K2SO4 4 - H2O 
KCN ^ Cu ^ CUSO4 ^ Cu(NFr3)4S04 lJ20 
2 ^ 7 7 7 

( 77 ) C112O + Fe2(S04)3 4- H 2 SO 4 = 2CUSO4 4- 2reS04 4- H2O 

10 FeSO 4 + 2 KlVln 04 + 8 H 2 SO 4 = 5 Fe 2 (S 04)3 + 2 MnS 04 + ^2804 4 - 8H2O 


KMn 04 


FCSO4 



Fluorine 

(78) 6 NaF 4- FeCL = NaaFeF^ 4- 3NaCl 

FeClj o 6 NaF 


Gold 

(79) AuCls 4“ 2 KI = AuCl + 2KC1 + L 

T _ _ AUCI3 

^ 2 


Iodine 

(80) I 2 + 2 Na 2 S 203 ^ 2 NaI 4- Na 2 S 40 e 

1 O J\| 828203 


(81) 


(82) 


(83) 


(84) 


lOKI -f 2KMn04 4" 16HC1 - 12KCI + 2MnCl2 + SL 4- 8 H 2 O 

KMn 04 


KIO 3 + SKI 4- 6HC1 


I o K1 

D 

6KC1 + 3 I 2 4- 3 H 2 O 
KIO 3 ^ 
6 


I 


Ca(I 03)2 4- lOKI 4- 12HC1 = CaCL 4- lOKCl + 6 I 2 4* 6 H 2 O 


_ Ca(I 03)2 
12 

KIO 4 + 7KI 4- 8HC1 = 8KC1 4- 4 I 2 4- 4 H 2 O 

j _ KIQ 4 
8 


Iron 

(85) 6 FeCl 2 4" K 2 Cr 207 4- 14HCI = SFeClj 4- 2 CrCl 3 4- 2KC1 4- 7 H 2 O 

o Fe o FeCU o 5^ 



lOU 


EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

(86) 10FeSO« + 2 KMn 04 + SH^SO* = 5Fez(SO,), + 2MnS04 + K 2 S 04 + SHiO 

KMn04 ^ pg _ Y'fSOt o 

(87) 5K4Fe(CN)6 -h K]Vln 04 + 4 H 2 SO 4 same as equation 50. 

(88) 2K3Fe(CN)6 + 2KI same as equation 51. 

(89) 2 FeS 04 + Br^ + H 2 SO 4 = Fe 2 (S 04)3 + 2HBr 

FczOs 


(90) 2FeCl3 + 2KI 


Br =0= FeS04 FeO = 
2KC1 + 2FeClz + h 
J ^ FeCh 


2 

FezOi 


o: Fe 


T ^ 17»^ ^ 1 * 62 ( 804)3 Fe203 

I ^ Fe ^ ^ 

(92) 2FeC]3 + SnCU = 2FeCli + SnCl, 

SnCU + 2 HgClz = SnCU + 2 HgCI 
2FeCl2 + Ii + 2 HCI = 2 FeCl 3 + 2 HI 

I = Fe ® FeCIa - 

Lead 

(93) 2Pb(C2H302)2 + K2Cr207 + H 2 O = 2PbCr04 + 2 KC 2 H 3 O 2 + 2 HC 2 H 3 O 2 

Ph -- F2Cr207 
- 2 

(94) 2Pb(C2H302)2 + K2Cr207 + H 2 O = 2PbCr04 + 2 KC 2 H 3 O 2 + 2 HC 2 II 3 O 2 
2 PbCr 04 -t- 6KI -f IbliC.l - 2 PbCl 2 + 2CrCJ3 + 6KC1 + 8 H 2 O + 3 I 2 

K2Cr207 ^ Pb ^ PbCr04 _ , 

6 ^ 3 ^ 

(95) Pb02 + 4III - Pbiz + I 2 + 2 H 2 O 

T _ 1 M> _ Pb 02 
2 ^ 2 

(96) PbOi + H 2 C 2 O 4 = PbO -f 2 CO 2 + H 2 O 

5H2C2O4 + 2KMn04 + 3H2S04 - IOCO2 + 2MnS04 + K2S04 + 8H2O 
KMn04 ^ H2C204 _ Pb ^ Pb02 
5 2 ^2^2 

(97) Pb02 + H 2 O 2 + 2 IINO 3 = Pb(N 03)2 + 21120 + O 2 

5 H 2 O 2 + 2 KMn 04 + 6 HNO 3 = 2 Mn(N 03)2 + 2 KNO 3 + 8 H 2 O + SOz 
KMn 04 ^ H 2 O 2 _ Pb _ PbOz 

b 2^2 2 

(98) Pb304 + 4 HC 2 H 3 O 2 - PbOz + 2Pb(C2n302)2 + 2 H 2 O 

PbOz + 4K1 = Pblz + 2 K 2 O + I 2 
, ^ Pb ^ Pbj04 _ PbOz 
^ 2 2 ^2 

Magnesium 

(99) MgNH 4 P 04 4- H 2 SO 4 = MgS 04 + NH 4 H 2 PO 4 

H 2 SO 4 o MgNH 4 P 04 



leis 


equations and equivalents for titrimetric analysis 

Manganese 

(100) MnOz + H2C2O4 + H2SO4 = MnS04 + 2CO2 + 2H2O 

KMn04 ^ H2C2O4 _ Mn _ MnOz 
5 ^ 2 *^'2^2 

(101) Mn02 4” 4FTC1 = MnCk 4- CI2 4" 2H2O 
CI2 4- 2NaI - 2NaCl 4- h 


I 


MnOz Mn 


2 2 

(102) MnOa + 2FeS04 4- 2H2SO4 = MnS04 4- Fe2(S04)3 4- 2II2O 

Mn02 ^ Mn 

T” 2 


FeS04 


(103) Bismuthate Method : 

2Mn(N03)2 4- SNaBiO, 4- I6HNO3 =- 2HMn04 + 5Bi(N03)s 4* 

JSNaNOa + 7H2O 

2HMn04 + SNasAsOa 4- 4HNO3 = 2Mn(N03)2 4- 5Na3Ai?04 4- SILO 
IIMn04 ^ NajAsOa _ Mn 
5^2 5 

(104) P'ord Williams Method: 

Mn02 + 2FeS04 4- 2H2SO4 = MnS04 4- Fe2(S04)3 4- 2II2O 


FeS04 ^ 


KMn04 MnOz Mn 


(105) Lead Dioxide Method: 

2MnS04 H- 5Pb02 4- 6TIN03 - 2UMn04 4- 2PbS04 -f 3Pb(N03)2 -f 2H2O 
2HMn04 4- SNajAsOj 4- 4IINO3 = 2Mn(N03)2 + 5Na3As04 + BILO 
Na3As03 ^ KMn04 _ ITMn()4 _ Mn 
2 5 5 5 

(106} Pcrsulfa le Method : 

2Mn(N03)2 4- 5(NH4)2S208 4- 8H2O = 2HMn04 4- 5(NH4)2S04 4- 

5112804 + 4HNO3 

2HMn04 4- 10FeSO4 4- 7H2SO4 = 2MnS04 4- 5Fe2(S04)3 4- 8H2O 

^ KM 11 O 4 HMn 04 Mn 

FeS04 o —5— - —5— « ^ 

(107) Volliard Method: 

3MnS04 + 2KMn04 + 2 W ) = SMnO^ + K2SO4 4- 2HiS04 
6MnS04 + 5ZnS04 + 4KMn04 + UHzO = 5[Zn(0H)2-2Mn02] + 

4KHSO4 + 7H2SO* 

KMn 04 _ 3MnS04 ^ 3Mn 
5 " 10 " 10 

(108) 2KMn04 + 5H*Ci04 + 3 IUSO 4 = 2MnS04 + K*S04 + lOCQ, + 8H,0 

KMn04 _ n2Cj04 
5 “ 2 

(109) K2Mn04 + 2 HiC,04 + 2 H 2 SO 4 = MnS04 + K 2 SO 4 + 400* + 4 H 2 O 

KMn04 HiC 204 KjMnO* 


4 


Mercury 

(110) 2HgCl + 6KI + I* “ 2K2Hgl4 + 2KC1 

I o HgCl o Hg 
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EQUATIONS AND EQUIVALENTS FOR TITRIMETRIC ANALYSIS 

(111) 3HgCl* + 2Na2SiO, + 2H*0 = HgCfc ^HgS + 2NaaS04 + 4HC1 

ioN..s.o.=?a|a>.3fi 

(112) 2HgCl2 + 2FeCl2 == 2HgCl + 2FeCl3 

KMn04 


(113) Hg(CN)2 -f- 2Ia 


5 

Hgla 


o FeCIa o HgCla =c= Hg 
2CNI 

, Hg(CN)a ^ Hg 
^ 4 ^4 


Molybdenum 

(114) 2 M 0 O 3 + 3Zn + 3 H 2 SO 4 - M 02 O 3 -f 3 ZnS 04 4- 3 H 2 O 

SMoaOa + 6 KMn 04 -f 9 H 2 SO 4 = lOMoOa 4- 6 MnS 04 + 3 KaS 04 + 9HaO 
KMn 04 _ M 02 O 3 ^ M 0 O 3 _ Mo 
5 6 3 3 

(115) 2 M 0 O 3 4- 4KI 4- 4HC1 = 2 M 0 O 2 I + 4KC1 4 - 12 4- 2 H 2 O 

I 0 : M 0 O 3 o Mo 


Nickel 

(116) 2NiS04 4- I2NH4OH = 2Ni(NH3)6S04 4- I2H2O 
Ni(NH3)6S04 4- 4KCN = K2Ni(CN)4 + K2SO4 + 6NH3 

KCN _ Ni(NTT3)6S04 _ Ni 
2 8 8 

(117) 3NiS04 4" 5KI + KIO3 4- 3IlaO = 3Ni(OH)2 + 3KaS04 + 3la 

_ NiS04 _ Ni 
^ 2 ’^2 


Nitrogen 

(118) 2 HNO 3 4- 6HI = 2N0 4- SIz 4- 4 H 2 O 

j _ HNO 3 ^ NaOs 

(119) HNO 3 4- SHCl = NOCl 4- Cla 4- 2 II 2 O 

T ^ ri ^ _ N2O5 

I ^ Cl O — - o — 


(120) UNO, + 3MnCl, + SHCl = NO + SMnCU + 2H20 
SMnCl, = SMnCl* + SCU 


I o Cl o 

3 6 

(121) 4 FeS 04 + 2HNOj + 2HiS0« = 2Fej(SO«), + NiOj + 3H*0 

KiCrjO, _ HNO, _ NjO, 

6 '' 2 ~ 4 

(122) 6FeS04 + 2HN0, + SH^SO, = SFczCSO,), + 2NO + 4H*0 

KzCriOr HNO, NjO, 

6 3 6 

(123) 2HN0, + 2HI - 2N0 + I* + 2H20 

I o HNO 2 «= 
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EQUATIONS AND EQUIVALEIVTS FOR TITRIMETRIC ANALYSIS 

(124) 2HN0i + MnCU + 2IIC1 = 2N0 + MnCU + 2ItO 
MnCl, = MnCU + CU 

I o Cl HNOz o 

(125) 2KMnO« + SHNO, + SHaSO* = 2MnS0« + SHNO, + K,S04 + 3HaO 

KMnO, _ HNO; _ 


( 126 ) NH, + HCl = NILCl 


HCl o NHi o N 


NjO, _ N*0, 


(127) NH, + H,B0, = NH4H,B0, 

NH4H,B03 + HCl = NH4CI + H,B0, 

H,B0, o HCl o NH, = N 

,0*yg«n 

(128) 0, + 2KI + H,0 = O, + I, + 2K0H 

-"I 

(129) BaOa + 4HC1 = BaClz + 2HzO + CI2 


I o Cl 


(130) 2KI + UzOz = 2K0H + I2 


(131) 5H2O2 + 2KMn04 + 4H2SO4 = 2MnS04 + 2KHSO4 + SOj + BUjO 

KM11O4 ^ H2O2 
5 ^2 

PhoEiiphorua 

(132) H,P04 + 12(NH4),Mo04 + 21HN0, = (NH4),[P(Mo,0,„)4] + 2INH4NO, + 

(NH4 ),[P(Mo, 0 ,o) 4] + 46NaOII + H,0 = 2(Nn4)zHP04 + (NH4)2Moof*f ^ 

23 Na,Mo 04 + 23H2O 

,VT-/^T, - (NH 4 ),[P(M 0 , 0 ,„) 4 ] P2O, P 
NaOH o -4^ ^ ^ 

(133) (NH4 ),[P(Mo, 0,0)4] + 46NH4OH + HjO = 24(NH«)2 Mo 04 + 

2(NIl4)2HP04 + 23H,0 

(NH4)2 Mo 04 + H2SO4 = (NH4)2S04 + H2M0O4 
2MoO, + 3Zn + 3H2S04 = M02O, + 3ZnS04 + 311,0 
SMoiO, + 6KMn04 + 9H2SO4 = lOMoO, + OMnSO, + 3K2S04 + 9H20 
KMn04 , (NH4 ),[P(Mo,0,o).] ^ M 02O, ^ P2O, _ P 
36 ^ 6 72 ~36 

(134) Ferric alum absent: 

First three equations as in 133 
I2MO2O3 + 0 = MQ24037 

MQ24O37 + 14KMn04 + 2IH2SO4 = 24M0O3 + 14MnS04 + 

7K2SO4 + 2IH1O 

14KMn04 ^ M024O37 ^ (NH4),P04'12 Mo03 P2O5 P 
70 ^ 70 35 ^ 70 ^35 
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TITRIMETRIC FACTORS AND THEIR LOGARITHMS 

ACIDS* 

The following factors are the equivalent of one milliliter of normal acid. Where the 
normality of the solution which is being used is other than normal multiply the factors 
given in the table below by the norm^ity of the solution employed. 

The equivalents of the esters are based on the results of saponification. 

The indicators methyl orange and phenolphthalein are indicated by the al>- 
breviatious MO and PH respectively. 


Substanoe 

Formula 

Groins 

Logarithm 




4-10 

Ammonia 

NHa 

0.017032 

8.23127 

Ammonium 

NH 4 

0.018040 

8.25624 

Ammonium chloride 

NH 4 CI 

0.053497 

8.72833 

Ammonium hydroxide 

NH 4 OH 

0.035048 

8.54467 

Ammonium oleate 

C,7H33C02NH4 

0.29950 

9.47640 

Ammonium oxide 

(NH 4)20 

0.026040 

8.41564 

Amyl acetate 

CH 3 CO 2 C 5 H 11 

0.13019 

9.11457 

Barium carbonate (MO) 

BaCOs 

0.09869 

8.99423 

Barium hydroxide 

Ba(OH )2 

0.085688 

8.93292 

Barium oxide 

BaO 

0.07668 

8 88468 

Bornyl acetate 

CH 3 CO 2 C 10 H 17 

0.19629 

9.29290 

Calcium carbonate (MO) 

CaCOs 

0.05005 

8.69940 

Calcium hydroxide 

Ca(OH )2 

0.037048 

8 56877 

Calcium oleate 

(C|7H33C02)2Ca 

0.30150 

9.47929 

Calcium oxide 

CaO 

0.02804 

8.44778 

Calcium stearate 

(C 17 H 35 002 ) 2^8 

0.30352 

9.48217 

Casein (N 6.38) 


0 089371 

8 95120 

Ethyl acetate 

CH 3 CO 2 C 2 H 5 

0 088108 

8.94502 

Glue (N 5.60) 


0.078445 

8.89457 

Hydrochloric acid 

HCI 

0.036466 

8 56188 

Magnesium carbonate (MO) 

MQCO 3 

0.04217 

8 62500 

Magnesium oxide 

MgO 

0 02016 

8.30449 

Month yl acetate 

CH 3 CO 2 C 10 H 19 

0 19831 

9 29734 

Methyl acetate 

CH 3 CO 2 CH 3 

0.074081 

8 86971 

Nicotine 

C 10 H 14 N 2 

0.16224 

9 21015 

Nitrogen 

N 

0.014008 

8 14638 

Potassium carbonate (MO) 

K 2 CO 3 

0 06911 

8 83951 

Potassium carbonate, acid (MO) 

KHCO 3 

0.10012 

9.00051 

Potassium nitrate 

KNO 3 

0.10111 

9.00479 

Potassium oleate 

C 17 H 33 CO 2 K 

0.32056 

9.50591 

Potassium oxide 

K 2 O 

0.04710 

8.67302 

Potassium stearate 

C 17 H 35 CO 2 K 

0.32258 

9.50863 

Protein (N 5.70) 


0.079846 

8.90225 

Protein (N 6.25) 


0.087550 

8 94226 

Sodium acetate 

CHaCOzNa 

0.082037 

8.91401 

Sodium acetate 

CH3C02Na-3H20 

0.13609 

9.13383 

Sodium borate, tetra^ (MO) 

Na2B407 

0.10063 

9.00273 

Sodium borate, tetra- (MO) 

Naz 6407 * 1 0 H 2 O 

0.19071 

S. 28038 

Sodium carbonate (MO) 

NajCO, 

0.052997 

8.72425 

Sodium carbonate (MO) 

Na 2 C 03 *H 20 

0.062005 

8.79242 

Sodium carbonate (MO) 

Na 2 CO 3 * 10 H 2 O 

0.14308 

9.15557 

Sodium carbonate, acid (MO) 

NaHC03 

0.084010 

8.92433 

Sodium hydroxide 

NaOH 

0.39999 

8.60196 

Sodium oleate 

Ct 7 H 33 C 02 Na 

0.30445 

9 48352 

Sodium oxalate 

Na 2 C 204 

0.067002 

8.82608 

Sodium oxide 

NazO 

0.030991 

8.49124 

Sodium phosphate (MO) 

Na2HP04 

0.14197 

9.15218 


* Based on the 1957 International Atomic Weights; for the most recent atomic weights see inside of 
back cover. 





VOLUMETRIC FACTORS AND THEIR LOGARITHMS 

ACIDS (Continued) 


Subst4inoe 

Formula 

Grams 

Logarithm 

Sodium phosphate (MO) 

Na2HP04*12H20 

0.35806 

+10 

9.55395 

Sodium phosphate (MO) 

Na3P04 

0.081974 

8.91368 

Sodium phosphate (PH) 

Na3P04 

0.16395 

9.21471 

Sodium silicate 

Na2Si409 

0.15117 

9.17947 

Sodium stearate 

Ct7H35C02Na 

0.30647 

9.48639 

Sodium sulfide (MO) 

NaaS 

0 039024 

8.59133 


ALKALI 

The following factors are the equivalent of one milliliter of normal alkali. Where the 
normality of the solution which is being used is other than normal multiply the factors 
given in the table below by the normality of the solution employed. 

The equivalents of the esters are based on the results of saponification. 

The indicators methyl orange and phenolphthalein are indicated by the abbrevi- 
ations MO and PH respectively. 


Substance 

Formula 

Grams 

Logarithm 

Abietic acid (PH) 

H C20 H29O2 

0.30246 

+ 10 
9.48067 

Acetic acid (PH) 

CH3CO2H 

0.06005 

8.77853 

Acetic anhydride (PH) 

(CH3CO)20 

0.051046 

8.70796 1 

Aluminum sulfate 

Al 2 (S 04)3 

0.05703 

8.75607 ' 

Amyl acetate 

CH3C02C5HI1 

0.13019 

9.11457 

Benzoic acid (PH) 

CeHsCOzH 

0.12213 

9.08680 

Borate tetra- (PH) 

B4O7 

0.03882 

8.58906 

Bone acid (PH) 

H3BO3 

0.061844 

8.79130 

Boric anhydride (PH) 

B2O3 

0.03482 

8.54183 

Bornyl acetate 

CH3CO2C10H17 

0 19629 

9.29290 

Butyric acid (PH) 

C3H7C02H 

0.088108 

8.94502 

Calcium acetate 

(CH3C02)2Ca 

0.079086 

8.89810 

Calcium oleate 

(Ci7H33C02)2Ca 

0.30150 

9.47929 

Calcium stearate 

( Ci 7 H35 CO2 )2 Ca 

0.30352 

9 48217 

Carbon dioxide (PH) 

CO 2 

0.022006 

8.34253 

Chlorine 

Cl 

0.035457 

8.54970 

Citric acid (PH) 

H 3 C 6 H 507 -H 20 

0.070049 

8.84540 

Ethyl acetate 

CH 3 C 02 C 2 H 5 

0.088108 

8 94502 

Formaldehyde 

HCHO 

0.030027 

8.47751 

Formic acid (PH) 

HCO2H 

0.046027 

8.66301 

Glycerol (sap. of acetyl) 

C 3 H 5 ( 0 H )3 

0.)030699 

8.48712 

Hydriodic acid 

HI 

0.12792 

9.10694 

Hydrobromic acid 

HBr 

0.080924 

8.90808 

Hydrochloric acid 

HCI 

0.036465 

8.56188 

Lactic acid (PH) 

HC3H5O3 

0.090081 

8.95463 

Lead acetate 

(CH 3 C 02 ) 2 Pb* 3 H 20 , 

, 0.18968 

9 27801 

Mafleic acid (PH) 

(CHC02H)2 

0.058038 

8.76371 

Malic acid (PH) 

H2C4H4O5 

0.067046 

8.82637 

Menthol (sap. of acetyl) 

C10H19OH 

0.15627 

9.19388 

Men thy I acetate 

CH3C02CjoHi9 

0.19831 

9.29734 

Methyl acetate 

CH3C02CH3 

0.074081 

8.86971 

Nitrate 

N 03 

0.062008 

8.79245 

Nitric acid 

HN03 

0.063016 

8.79946 

Nitrogen 

N 

0.014008 

B. 14638 

Nitrogen pentoxide 

N 205 

0.054008 

8.73246 

Oleic acid (PH) 

Ci7H3jC02H 

0.28247 

9.45097 
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TITRIMETRIC FACTORS AND THEIR LOGARITHMS 
ALKALI (Continued) 


^ Substance 

Formula 

Grams 

Logarithm 

Oxalic acid (PH) 

(COzH)^ 

0.045019 

+10 

8.65340 

Oxalic acid (PH) 

(C 02 H) 2 - 2 Ha 0 

0.063035 

8.79958 

Phosphoric acid (MO) 

H,P04 

0.097999 

8.99123 

Phosphoric acid (PH> 

H 3 PO 4 

0.049000 

8.69020 

Potassium carbonatSi acid (MO) 

KHCO 3 

0.10012 

9.00051 

Potassium oleate 

Ci7H33(X)2K 

0.32055 

9.50590 

Potassium oxalate, acid (PH) 

KHC 2 O 4 

0.12813 

9.10764 

Potassium phthaiate, acid (PH) 

HC 8 H 4 O 4 K 

0.20423 

9.31012 

Potassium stearate 

C 17 H 35 CO 2 K 

0.32257 

9.50862 

Sodium benzoate 

CeHsCOaNa 

0.14411 

9.15869 

Sodium borate, tetra- (PH) 

Naa B 4 O 7 

0.050316 

8.70170 

Sodium borate, tetra- (PH) 

N aa 8407 * 1 0 H 2 O 

0.095356 

8.97935 

Sodium carbonate, acid (MO) 

NaHCX )3 

0.084010 

8.92433 

Sodium oleate 

Ci7H33C02Na 

0.30446 

9.48352 

Sodium salicylate 

CeHsOCOzNa 

0.16011 

9.20441 

Stearic acid (PH) 

Cl 7 H 35 CO 2 H 

0.28448 

9.45405 

Succinic acid (PH) 

(CH 2 C 02 H )2 

0.059046 

8.77119 

Sulfate 

S 04 

0.048033 

8.68154 

Sulfur dioxide (PH) 

S 02 

0.032033 

8.50560 

Sulfur trioxide 

S 03 

0.040033 

8.60242 

Sulfuric acid 

H 2 S 04 

0.049041 

8 69056 

Sulfurous acid (PH) 

H 2 S 03 

0.041041 

8.61322 

Tartaric acid (PH) 

H2C4H40« 

0.075046 

8.87533 

Tartaric acid (PH) 

H2C4H406-H20 

0.084054 

8.92456 


IODINE 

The following factors are the equivalent of one milliliter of normal iodine. Where the 
normality of the solution which is Being used is other than normal multiply the factors 
given in the table below by the normality ol ihc solution employed. 


Substance 

Formula 

Grams 

Logarithm 




+T 0 

Acetone 

(CH3)2C0 

0.0096802 

7.98137 

Ammonium chromate 

(NH4)2Cr04 

0.050697 

8.70493 

Antimony 

Sb 

0.0G088 

8.78448 

Antimony trioxide 

SbaOa 

0.07288 

8.86261 

Arsenic 

As 

0.037455 

8.67351 

Arsenic pentoxide 

A 82 O 5 

0.067455 

8.75933 

Arsenic trioxide 

AszOj 

0.049455 

8.69421 

Arseni te 

A 8 O 3 

0.061455 

8.78856 

Bleaching powder 

CaOCIz 

0.063497 

8.80275 

Bromine 

Br 

0.079916 

8.90264 

Chlorine 

Cl 

0.035457 

8.54970 

Chromic oxide 

CraOj 

0.02534 

8.40381 

Chromium trioxide 

CrOs 

0.033337 

8.52293 

Copper 

Cu 

0.06354 

8.80305 

Copper oxide 

CuO 

0.07954 

8.90059 

Copper sulfate 

CUSO 4 

0,15961 

9.20305 

Copper sulfate 

CuS 04 * 6 H 20 

0.24969 

9.39739 

Ferric iron 

Fe+++ 

0.05585 

8.74702 

Ferric oxide 

FezO, 

0.07985 

8.90227 

Hydrosuifuric acid 

HzS 

0.017041 

8.23150 

Iodine 

I 

0.126910 

9.10349 
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VOLUMETRIC FACTORS AND THEIR LOGARITHMS 
IODINE (Continued) 


Substanoe 

Formula 

Grams 

Logarithm 

Lead chromate 

PbCr04 

0.10774 

+10 

9.03238 

Lead dioxide 

PbOz 

0.11961 

9.07777 

Nitrous acid 

HN02 

0.023508 

8.37122 

Oxygen 

O 

0.0080000 

7.90309 

Potassium chlorate 

KCIOj 

0.020426 

8.31019 

Potassium chromate 

K2Cr04 

0.064737 

8 81115 

Potassium dichromate 

K2Cr207 

0.049036 

8.69052 

Potassium nitrite 

KN02 

0.042554 

8.62894 

Potassium permanganate 

KMn04 

0.031606 

8.49977 

Red lead 

PbjO* 

0.34282 

9.53507 

Sodium chromate 

Na 2 Cr 04 

0.053997 

8.73237 

Sodium dichromate 

NazOrzOj 

0.043667 

8.64015 

Sodium dichromate 

NaizOrt07^2HzO 

0.049672 

8.69611 

Sodium nitrite 

NaN 02 

0.034503 

8.53786 

Sodium sulfide 

NaaS 

0.039030 

8.59140 

Sodium sulfide 

Na 2 S*dH 20 

0.12010 

9.07955 

Sodium sulfite 

NazSOs 

0.063030 ‘ 

8.79955 

Sodium sulfite 

NaaSOa-THzO 

0.12609 

9.10067 

Sodium thiosulfate 

Na 2 S 20 j 

0.15813 

9.19900 

Sulfur 

S 

0 016033 

8.20501 

Sulfur dioxide 

SO 2 

0 032033 

8.50560 

Sulfurous acid 

H 2 SO 3 

0.041041 

8.61322 

Tin 

Sn 

0.05935 

8.77342 


POTASSIUM DICHROMATE 

The following factors are the equivalent of one milliliter of normal potassium dichro- 
male. Where the normality of the solution which is being used is other than normal 
multiply the factors given in the table below by the normality of the solution em- 
ployed. 


Substance 

Formula 

Grams 

Logarithi 

Chromic oxide 

Cr203 

0.025337 

+10 
8 40375 

Chromium trioxide 

CrOs 

0.03334 

8 52297 

Ferrous Iron 

F6++ 

0.05585 

8.74702 

Ferrous oxide 

FeO 

0.07185 

8 85643 

Ferroso-ferric oxide 

Fe 304 

0.077183 

8.88752 

Ferrous sulfate 

FeS04 

0.15192 

9.18160 

Ferrous sulfate 

FoS04-7H20 

0.27803 

9.44408 

Glycerol 

CjHsCOH), 

0.0065782 

7.81811 

Lead chromate 

PbCr 04 

0.10774 

9.03238 

Zinc 

Zn 

0.03269 

8.51442 


POTASSIUM PERMANGANATE 

The following factors are the equivalent of one milliliter of normal potassium per^ 
manganaie. Where the normality of the solution which is being used is other than 
normal multiply the factors given in the table below by the normality of the solution 
employed. 


Substance 

Formula 

Grams 

Logarithm 

Ammonium oxalate 

(NH4)2C204 

0.062051 

+10 

8.79274 

Ammonium oxalate 

(NH4)2C204 H20 

0.071059 

8.85162 

Ammonium persulfate 

(NH4)2S208 

0.11411 

9.05731 
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ITTRIMETRIC FACTORS AND THEIR LOGARITHMS 
POTASSIUM PERMANGANATE (Continued) 


Substance 

Formula 

Grams 

Logarithm 

Antimony 

Sb 

0.06088 

+10 

8.78448 

Barium peroxide 

BaOj 

0.08468 

8.92778 

Barium peroxide 

Ba 02 * 8 H 20 

0.15674 

9.19518 

Calcium carbonate 

CaCO] 

0.050046 

8.69937 

Caioium oxide 

CaO 

0.02804 

8.44778 

Calcium peroxide 

Ca 02 

0.03604 

8.55679 

Calcium sulfate 

CaS04 

0.068073 

8.83297 

Calcium sulfate 

CaS04*2H20 

0.086089 

8 93495 

Ferric oxide 

FeaOs 

0.07985 

8.90227 

Ferroso-ferrio oxide 

F 03 O 4 

0.077183 

8.88756 

Ferrous ammonium sulfate 

Fe(NH4)2(S04)2-6H20 

0.392158 

9.59346 

Ferrous oxide 

FeO 

0.07185 

8.85643 

Ferrous sulfate 

F 0 SO 4 

0.151916 

9.18160 

Ferrous sulfate 

FeS04-7H20 

0.278028 

9.44409 

Formic acid 

HCO 2 H 

0.023014 

8.36198 

Hydrogen peroxide 

H 2 O 2 

0.017008 

8.23065 

Iodine 

1 

0.126910 

9.10350 

Iron 

Fe 

0.05585 

8.74702 

Manganese 

Mn 

0.010988 

8.04092 

Manganese dioxide 

MnOz 

0.043470 

8.63819 

Manganous oxide (Volhard) 

MnO 

0.035470 

8.54986 

Molybdenum trioxide titration 

M 0 O 3 

0.047983 

8.68109 

from yellow ppt. after reduction I 

Oxalic acid 

(COzH)* 

0.045019 

8.65340 

Oxalic acid 

(C 02 H) 2 - 2 H 20 

0.063035 

8.79958 

Phoephorous titration from yellow ppt. 

P 

0.0008606 

6.93480 

after reduction I 

Phosphorous pentoxide titration from 

P 2 O 5 

0.001971 

7.29469 

yellow ppt. after reduction I 

Potassium dichromate 

KzCrzOr 

0.049037 

8.69052 

Potassium nitrite 

KNOz 

0.042554 

8.62894 

Potassium persulfate 

KzSzOs 

0.13517 

9.13087 

Sodium nitrite 

NaNOz 

0.034503 

8.53786 

Sodium oxalate 

N 32 0204 

0.067002 

8.82609 

Sodium persulfate 

IM azSzOg 

0.11906 

9.07577 

Tin 

Sn 

0.05935 

8.77342 


SILVER NITRATE 


The following factors are the equivalent of one milliliter of normal silver nitrate. 
Where the normality of the solution which is being used is other than normal multiply 
the factors given in the table below by the normality of the solution employed. 


Substance 

Formula 

Grams 

Logarithm 




+10 

Ammonium bromide 

NH 4 Br 

0.097956 

8.99103 

Ammonium chloride 

NH 4 CI 

0.053497 

8.72833 

Ammonium iodide 

NH 4 I 

0.14495 

9.16122 

Ammonium thiocyanata 

NH 4 CNS 

b. 0761 25 

8.88153 

Barium chloride 

BaClz 

0.10414 

9.01762 

Barium chloride 

BaCia*2HaO 

0.12216 

9.08693 

Bromine 

Br 

0.079916 

8.90263 

Cadmium chloride 

CdClz 

0.091662 

8.96219 

Cadmium iodide 

Cdlz 

0.18313 

9.26275 1 
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VOLUMETRIC FACTORS AND THEIR LOGARITHMS 
SILVER NITRATE (Continueci) 


Substance 

Formula 

Grams 

Logarithm 

Calcium chloride 

CaCi 2 

0.065497 

+10 

8.74427 

Chlorine 

Cl 

0.035457 

8.54970 

Ferric chloride 

FeCI, 

0.05407 

8.73296 

Ferrous chloride 

FeClj 

0.063382 

8.80197 

Hydriodic acid 

HI 

0.12792 

9.10693 

Hydrobromic acid 

HBr 

0.080924 

8.90808 

Hydrochloric acid 

HCI 

0.036465 

8.56188 

Iodine 

I 

0.126910 

9.10350 

Lithium chloride 

Li Cl 

0.042397 

8.62734 

Lead chloride 

PbCU 

0.13906 

9.14320 

Magnesium chloride 

MgClz 

0.047617 

8.67776 

Magnesium chloride 

MgClz-BHaO 

0.10167 

9.00719 

Potassium bromide 

KBr 

0 11902 

9.07561 

Potassium chloride 

KCl 

0.074557 

8.87249 

Potassium iodide 

KI 

0.16601 

9.22013 

Potassium oxide 

K 2 O 

0.047100 

8.67302 

Potassium thiocyanate 

KCNS 

0.097185' 

8.98760 

Silver 

Ag 

0.10788 

9.03294 

Silver iodide 

Agl 

0.23479 

9.37068 

Silver nitrate 

AgNO, 

0.16989 

9.23016 

Sodium bromide 

NaBr 

0.10291 

9.01244 

Sodium bromide 

NaBrZHzO 

0.13894 

9.14282 

Sodium chloride 

NaCi 

0.058448 

8.76677 

Sodium iodide 

Nal 

0.14990 

9.17580 

Sodium iodide 

NaI- 2 H 20 

0.18593 

9.26936 

Sodium oxide 

NazO 

0.030991 

8.49124 

Strontium chloride 

SrClz 

0.079272 

8.89912 

Strontium chloride 

SrCIz-GHzO 

0.13332 

9.12490 

Zinc chloride 

ZnClz 

0.068147 

8.83345 


SODIUM THIOSULFATE 

The followinpf factors are the equivalent of one milliliter of normal sodium thiosul- 
fate. Where the normality of the solution which is being used is other than normal 
multiply the factors given in the table below by the normality of the solution em- 
ployed. 


Substance 

Formula 

Grama 

Logarithm 




+10 

Acetone 

(CH 3 ) 2 C 0 

0.0096802 

7.98137 

Ammonium chromate 

(NH4)2Cr04 

0.050697 

8.70498 

Antimony 

Sb 

0.06088 

8.78448 

Antimony trioxide 

SbzOj 

0.07288 

8.86261 

Bleaching powder 

CaOClz 

0.06349/ 

8.80275 

Bromine 

Br 

0.079916 

8.90264 

Chlorine 

Cl 

0.035457 

8.54970 

Chromic oxide 

CrzOj 

0,02534 

8.40381 

Chromium trioxide 

CrOa 

0.033337 

8-52293 

Copper 

Cu 

0.06354 

8.80305 

Copper oxide 

CuO 

0.07954 

8.90059 

Copper sulfate 

CUSO 4 

0.15961 

9.20306 

Copper sulfate 

CuS04-5H20 

0.24969 

9.39740 

Iodine 

I 

0.12691 

9.10350 

Lead chromate 

PbCr04 

0.10774 

9.03238 

Lead dioxide 

PbOz 

0.11961 

9.07777 
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TITRIMETRIC FACTORS AND THEIR LOGARITHMS 


SODIUM THIOSULFATE 

(Continued) 



SubstaDce 



Formula 


Grams 


liogarithm 








+10 

Nitrous acid 


HNO 2 


0.023508 


8.37122 

Potassium chromate 


K2Cr04 


0.064733 


8.81113 

Potassium dichromate 


K2Cr207 


0.049037 


8.69052'" 

Red lead 


Pbj04 


0.34282 


9.53507 

Sodium chromate 


Na 2 Cr 04 


0.054001 


8.73240 

Sodium dichromate 


Na2Cr207 


0.043669 


8.64017 

Sodium dichromate 


Na 2 Cr 207 * 2 H 20 


0.049674 


8.69613 

Sodium nitrite 


NaN 02 


0.034503 


8.53786 

Sodium thiosulfate 


N 028203 


0.15813 


9.19901 

Sodium thiosulfate 


N a2S203*5 H 2 O 


0.24821 


9.39481 

Sulfur 


S 



0.016033 


8.20501 

Sulfur dioxide 


SO 2 



0.032033 


8.50560 

Tin 


Sn 



0.05935 


8.77342 

VOLUMETRIC (TITRIMETRIC) PRIMARY STANDARDS 

Based on the 1957 International Atomic Weights.** 







Flquivalent Weieht 

Name 

Formula 


Formula 



— 





Weight 

Al. 

Ac. 0 

I 

CNS Ag 

Benzoic acid 

HC 7 H 5 O 2 


122.125 

1 

• • ■ • • • 

... 



Copper 

Cu 


63.54 

• » . 



1 


Cyanogen iodide 

CNI 


152.929 

• . . 


Vi 


a-DIphenylguanidinef 

CuHuNs 


211.271 

• . . 

1 

. . . 


Hydrazine sulfate 

NzH4-H2S04 


130.130 






Hydrochloric acid* 

HCi 


36.465 

1 



. . . 


Iodine 

I 


126.91 

. . . 



1 


Maleic acid 

H 2 C 4 H 2 O 4 


116.076 

V4 


. . . 


Mercury 

Hg 


200.61 

. . . 



. . . 

i4 

Mercury oxide (ic) 

HgO 


216 61 

. . . 

Vi 


Vi 

Potassium acid carbonate 

HKCOj 


100.119 

. . . 

1 



Potassium acid oxaiate 

HKC 2 O 4 


128.130 

1 




Potassium acid phthalate 

HKC 8 H 4 O 4 


204.228 

1 




Potassium acid tartrate 

HKC 4 H 4 O 6 


188.184 

1 




Potassium bromate 

KBrOs 


167.016 



14 


Potassium bromide 

KBr 


119.016 



. . . 

... 1 

Potassium chloride 

KCI 


74.557 




... 1 

Potassium dichromate 

K2Cr207 


294.22 



% 


Potassium ferricyanide 

K3Fe(CN)6 


329.264 



1 


Potassium ferrocyanide 

K4Fe(CN)6. 

3H20 

422.412 


1 



Potassium iodate 

KIO 3 


214.01 


1/6 

i/6 


Potassium tetroxalate 

HsK(C204)2 

• 2 H 2 O 

254.200 

*/3 




Silver 

Ag 


107.88 


1 


1 

Silver nitrate 

AgNOs 


169.888 




1 

Sodium carbonate 

Na 2 C 03 


105.993 


Vi 




Sodium chloride 

NaCi 


58.448 




... 1 

Sodium oxaiate 

Na2C204 


134.004 






Sodium thiosulfate 

NaiSaOi'BHtO 

248.206 



1 



Suocinic acid 

H 2 C 4 H 4 O 4 


118.092 

u 






section on: Standard Volumetric (Titrimetric) Solutions. 

^For the most recent atomic weights see inside of hack cover, 
fin alcoholic soln., ueino methyl red or bromothymot blue as the indicator. 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 

Based on the 1957 International Atomic Weights.* 

In the table below the elements are arranged in alphabetical order. 

Example : — To convert a given wei^jht of AI 2 O 3 to its equivalent of A1 multiply 
by the factor at the right, 0.52923; similarly to convert A1 to AI 2 O 3 , multiply by 
the factor at the left, 1.8895. For convenience in computation, the corresponding 
logarithms are given in each case. 


Log. of factor 

Factor 


ALUMINUM 

Factor 

Log. of factor 

+ 10 



Al 

26.98 


+10 

9.87488 

0.74979 


Al 

AI 4 C 3 

1.3339 

10.12512 

8.76881 

0.058723 


Al 

AI(C,H60N)3 

17.029 

11.23119 





(oxinate) 



9.81839 

0.G5824 


Al 

AiN 

1.4192 

10.18161 

10.27636 

1 . 3895 


AI 2 O 3 

^ Al 

0.52923 

9.72364 

10.16124 

1.4166 


AI 2 O 3 

AI 4 C 3 

0,70593 

9.84876 

9.58240 

0.38230 


AI 2 O 3 

AICI 3 

2.6158 

10.41760 

9.62120 

0.41802 


AIjO, 

AIPO 4 

2.8922 

10.37880 

9.47420 

0.29799 


AI 2 O 3 

Al2(S04)3 

3.8558 

10.52580 

9. 18466 

0.15299 


AI 2 O 3 

^ Al2(S04)3*18H20 

6.8363 

10.81534 

9.03125 

0.10746 

AI 2 O 3 

^ K 2 S 04 Al2(S04)3*24H20 

9.8057 

10.96875 

9.05097 

0.11245 

AI 2 O 3 

^ (NH4)2S04 Al2(S04)3-24H20 

8.8926 

10.94903 

10.65516 

4.5202 


AiP04 

Al 

0.82123 

9.34484 

10.14446 

1.3946 


CaFz 

4-* AIFa 

0.71704 

9.85554 

. 9.76491 

0.58198 


P 2 O 5 

AIPO 4 

1.7183 

10.23509 




AMMONIUM 






NH 4 

= 18.040 



10.04191 

1.1013 


Ag 

NH 4 Br 

0.90801 

9.95809 

10 30461 

2.0166 


Ag 

NH 4 CI 

0.49589 

9.69539 

9 87172 

0.74426 


Ag 

NH 4 I 

1.3436 

10.12828 

10.28266 

1.9171 


AgBr 

^ NH 4 Br 

0.52161 

9.71734 

10.42803 

2.6793 


AgCI 

^ NH 4 CI 

0.37323 

9.57197 

10.20946 

1.6198 


Agl 

NH 4 I 

0.61736 

9.79054 

10.24710 

1 . 7664 


BaS 04 

^ (NH4)2S04 

0.56612 

9.75290 

9.91160 

0.81584 


Br 

NH 4 Br 

1.2257 

10.08840 

10.29347 

1.9655 


Cl 

— NH 4 

0.50879 

9.70653 

9.82137 

0.66278 


Ci 

^ NH 4 CI 

1.5088 

10.17863 

9.83355 

0.68163 


HCl 

^ NH 4 CI 

1.4671 

10.16645 

9.94228 

0.87554 


I 

^ NH 4 I 

1.1421 

10.05772 

11.15866 

14.410 

MoNH 4 P 04 - 6 H 20 

NH 3 

0.069396 

8.84134 

11.13369 

13.605 

MgNH 4 P 04 - 6 H 20 

^ NH 4 

0.073503 

8.86631 

10.97429 

9.4252 

MgNH 4 P 04 - 6 H 20 

(NH 4)20 

0.10610 

9.02571 

9.91511 

0.82245 


N 

4 - NH 3 

1.2159 

10.08489 

9.89014 

0.77650 


N 

4 -f NH 4 

1.2878 

10.10986 

9.41805 

0.26185 


N 

NH 4 CI 

3.8190 

10.58195 

9.24303 

0.17500 


N 

NH 4 NO 3 

5.7145 

10.75697 

9.73074 

0.53794 


N 

4- (NH4)20 

1.8589 

10.26926 

9.32635 

0.21201 


N 

-H- (NH4)2S04 

4.7168 

10.67365 

9.97503 

0.94412 


NH 3 

4 -» NH 4 

1.0592 

10.02497 

9.64961 

0.35450 


NH 3 

4-. (NH4)2C03 

2.8209 

10.45039 

9.33331 

0.21543 


NH 3 

4 ~> NH 4 HCO 3 

4.6418 

10.66669 

9.32792 

0.21277 


NH 3 

4 - 4 . NH 4 NO 3 

4.6999 

10.67208 

9.81562 

0.65407 


NH 3 

^ (NH4)20 

1.5289 

10.18438 

9.68660 

0.48596 


NH 3 

4-^ NH 4 OH 

2.0578 

10.31340 i 

9.41124 

0,25778 


NH 3 

^ (NH4)2S04 

3.8793 

10.58876 

10.49706 

3.1410 


NH 4 Ci 

4-4 NH 3 

0.31837 

9.60294 

10.47209 

2.9655 


NH 4 Ci 

4 - NH 4 

0.33722 

9.52791 


* For the most recent atomic weights see inside of back cover. 







GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

Factor 

AMMONIUM (Continued) 

NH 4 - 18.040 

Factor 

Ijog. of factor 
+10 

10.31269 

2.0544 

NH 4 CI (NH 4)20 

0.48676 

9 68731 

10.18367 

1.5264 

NH 4 CI NH 40 H 

0.65514 

9.81633 

10.39829 

2.5020 

NH 4 OH ^ N 

0.39968 

9.60171 

10.28843 

1.9428 

NH 4 OH ^ NH 4 

0.51472 

9.71157 

11.11500 

13.032 

(NH4)2PtCl6 NH 3 

0.076736 

8.88500 

11.09003 

12.304 

(NH 4 ) 2 PtCl 6 ^ NH 4 

0.081277 

8.90997 

10.61794 

4.1489 

(NH 4 ) 2 PtCl 6 ^ NH 4 CI 

0.24103 

9.38206 

10.44292 

2.7728 

(NH4)2PtCl6 ^ NH 4 NOJ 

0.36065 

9.55708 

10.93063 

8.5237 

(NH.) 2 PtCI» (NH4)20 

0.11732 

9.06937 

10.80160 

6.3329 

(NH 4 ) 2 PtCl 6 4-* NH 4 OH 

0.15791 

9.19840 

10.52624 

3.3593 

(NH4)2PtCl6 ^ (NH4)2S04 

0.29769 

9.47376 

10.12946 

1.3473 

(NH 4 ) 2 S 04 ^ H 2 SO 4 

0.74222 

9.87054 

10.50119 

3.1710 

N 2 O 5 NHa 

0.31536 

9.49861 

9.82911 

0.67470 

N 205 ^ NH 4 N 03 

1.4822 

10.17089 

10.31682 

2.0740 

N 2 O 5 ^ (NH4)20 

0.48215 

9.68318 

10.75794 

5.7272 

Pt NH 3 

0.17461 

9.24206 

10.73297 

5.4072 

Pt NH 4 

0.18494 

9.26703 

10.26088 

1.8234 

Pt 4 - NH 4 CI 

0.54843 

9.73912 

10.08585 

1.2186 

Pt ^ NH 4 N 03 

0.82063 

9.91415 

10.67356 

3.7460 

Pt 4-. (NH4)20 

0.26695 

9.42644 

10.44454 

2.7832 

Pt ^ NH 40 H 

0.35930 

9.55546 

10.16918 

1.4763 

Pt (NH4)2S04 

0.67736 

9.83082 

10.37115 

2.3505 

S 03 NH 3 

0.42545 

9.62885 

9.78239 

0.60589 

SO 3 (NH 4 ) 2 S 04 

1.6505 

10,21761 



ANTIMONY 

8b « 121.76 



9.56184 

0.36462 

Sb KSb0 C4H406 ViH20 

2.7426 

10.43816 

9.92187 

0.83535 

Sb *-* Sb203 

1.1971 

10.07813 

9.87663 

0.75272 

Sb Sb205 

1.3285 

10.12337 

9.63996 

0.43648 

SbiOs — KSb 0 C 4 H 406 ViH 20 

2.2911 

10.36004 

9.95477 

0.90109 

Sb 203 ^ Sb 205 

1.1098 

10.04523 

9.85845 

0.72185 

Sb 203 85265 

1.3853 

10.14155 

9.66317 

0.46044 

Sb204 KSbO C4H406 t/ 2 H 20 

2.1719 

10.33683 

10.10134 

1.2628 

Sb204 Sb 

0.79188 

9.89866 

10.02320 

1.0549 

Sb 204 ► Sb 203 

0.94797 

9.97680 

9.97797 

0.95054 

Sb 204 Sb 205 

1 . 0520 

10.02203 

9.95675 

0.90522 

Sb 204 *-* SbzSj 

1.1047 

10.04325 

9.88165 

0.76147 

Sb 204 80285 

1.3132 

10.11835 

9.90368 

0.80109 

Sb 205 80385 

1.2483 

10.09632 

9.70641 

0.50865 

80283 — KSb0C4H406K2H20 

1 . 9660 

10.29359 

10.14458 

1.3950 

60283 Sb 

0.71683 

9.85542 

10.06645 

1.1653 

80383 Sb 303 

0.85812 

9.93355 

10.02122 

1.0501 

80283 Sb 205 

0.95232 

9.97878 

10.21969 

1.6584 

80385 ^ Sb 

0.60300 

9.78031 



ARSENIC 

As « 74.91 



10.12070 

1.3204 

AS 203 ^ As 

0.75736 

9.87930 

9.93488 

0.86076 

A 8203 AS 205 

1.1618 

10.06512 

10.18582 

1.5340 

A 82 O 5 «-* As 

0.65190 

9.81418 

10.21540 

1.6421 

AssSs *-♦ As 

0.60898 

9.78460 

10.09470 

1.2436 

A 83 S 3 A 82 O 3 

0.80409 

9.90530 

10.02958 

1.0705 

A 82 S 3 *-* AS 205 

0.93416 

9.97042 

9.89940 

0.79322 

A 82 S 3 ASzSs 

1.2607 

10.10060 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

ARSENIC (Continued) 

Factor 

Log. of factor 

+10 


At 

» 74.91 


+10 

10.31600 

2.0702 

AS2Ss 

*-* As 

0.48306 

9,68400 

10.19530 

1 . 5678 

AsaSs 

AsaOj 

0.63782 

9.80470 

10.13018 

1.3495 

AsaSs 

AsaOs 

0.74100 

9.86962 

10.66970 

4.6741 

BaS04 

As 

0.21394 

9.33030 

10.54900 

3.5400 

BaS 04 

AS 2 O 3 

0.28249 

9.45100 

10.48388 

3.0471 

BaS04 

AsaOs 

0.32818 

9.51612 

10.45465 

2.8487 

BaS04 

AsOj 

0.35103 

9.54535 

10.40151 

2.6206 

BaS04 

^ A 8 O 4 

0.39673 

9.59849 

10 31644 

2.0722 

M02A8207 

As 

0.48257 

9.68356 

10.19574 

1.5694 

MgaAsa07 

♦-+ AsaOj 

0,63718 

9.80426 

10 13062 

1 . 3509 

Mg 2 Asa 07 

AsaOs 

0.74026 

9.86938 

10.10139 

1.2630 

Mg 2 As 2 07 

AsOa 

0.79179 

9.89861 

10.04824 

1.1175 

Mg2As207 

4-K A 8 O 4 

0.89487 

9.95176 

10.10104 

1.2619 

MgaAs 2 07 

AS2S3 

0.79243 

9.89896 

10.40485 

2.5401 

Mgf\/H4As04l/aHa0 

As 

0.39369 

9.59515 

10.28415 

1 . 9237 

MgNH 4 As 04 */ 2 H 20 

AS2O3 

0.51982 

9 71585 

10.21903 

1 . 6559 

MgNH 4 As 04 >/ 2 H 20 

^ AsaOs 

0 60391 

9.78097 

10.18980 

1 . 5481 

MgNH4A804 y2H20 

AsOa 

0.64695 

9.81020 

10.13666 

1.3698 

IVIgNH 4 As 04 l/ 2 H 20 

ASO 4 

0.73004 

9.86334 



BARIUM 





Ba = 

= 137.36 



10.15742 

1 .4369 

BaCOa 

*-*■ Ba 

0 69595 

9.84258 

9.97665 

0.94765 

BaCOa 

BaCIa 

1.0552 

10.02335 

9 88132 

0 76088 

BaCOj 

4 -^ Ba(HC03)2 

1.3143 

10.11868 

10 10957 

1 . 2870 

BaCOj 

BaO 

0.7771 

9 89043 

10.26589 

1.8446 

BaCr04 

Ba 

0.54213 

9.73411 

10,08512 

1 2165 

BaCr 04 

BaCIa 

0.82201 

9.91488 

10.10847 

1,2837 

BaCr04 

BaCOa 

0.77898 

9.89153 

10.21804 

1.6521 

BaCr 04 

^ BaO 

0.60528 

9.78196 

10.30844 

2.0344 

BaSiFe 

-- Ba 

0.49154 

9 69156 

10.20237 

1.5936 

BaSiFe 

<-*- BaFa 

0.62752 

9.79763 

10 26059 

1 . 8222 

BaSiFe 

BaO 

0.54879 

9.73941 

10.23029 

1.6994 

BaS 04 

Ba 

0.58845 

9.76971 

10 04951 

1.1208 

BaS04 

♦ ♦ BaCIa 

0 89225 

9.95049 

9 98022 

0,95547 

BaS 04 

BaCl 2 - 2 H 20 

1.0466 

10.01978 

10 07287 

1.1827 

BaS 04 

*-* BaCOs 

0.84554 

9.92713 

9.95088 

0.89307 

BaS 04 

-- Ba(N03)a 

1.1197 

10.04912 

10.18244 

1.5221 

BaS04 

BaO 

‘0.65700 

9.81756 

10.13934 

1 .3783 

BaS04 

BaOa 

0.72554 

9.86066 

10.13917 

1.3777 

BaS 04 

4-> BaS 

0.72582 

9.86083 

9.45785 

0.28698 

COa 

BaO 

3 4846 

10.54215 

9.34828 

0.22299 

COa 

♦-+ BaCOi 

4.4846 

10.65172 



BERYLLIUM 





Be 

» 9.013 



10.94782 

8.8680 

BeCia 

Be 

0.11277 

9.05218 

10.44330 

2.7752 

BeO 

Be 

0.36033 

9.55670 

9.49547 

0.31295 

BeO 

*-* BeCIa 

3.1954 

10.50453 

9.14984 

0.14120 

BeO 

BeS04-4H20 

7.0820 

10.85016 



BISMUTH 





Bl « 

» 209.00 



9.95279 

0.89700 

Bi 

► BiaO) 

1.1148 

10.04721 

10.22132 

1.6646 

BiA804 

Bi 

0.60073 

9.77868 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

Factor 

BISMUTH (Continued) 

Bl » 209.00 

Factor 

Log. of factor 
+10 

10.17411 

1.4932 

BiA804 

*-* BiaOs 

0.66971 

9.82589 

9.68152 

0.48031 

ShOi 

^ Bi(N03)3‘5H2O 

2.0820 

10.31848 

9.90946 

0.81182 

Bl203 

^ BiONOa 

1.2318 

10.09054 

10.09559 

1.2462 

BiOCi 

^ Bi 

0.80244 

9.90441 

9.72990 

0.53691 

BiOCf 

^ Bi(N03)3-5H20 

1.8625 

10.27010 

10.04838 

1.1178 

BiOCI 

BiaOs 

0.89458 

9.95162 

9.95784 

0.90749 

BiOCI 

^ BIONOa 

1.1019 

10.04216 

10.08995 

1.2301 

BI 2 S 3 

Bi 

0.81292 

9.91005 

10.04274 

1.1034 

BiaSs BliOj 

BORON 

B » 10.82 

0,90627 

9.95726 

10.60760 

3.2181 

BzOj 

4-4 B 

0.31074 

9.49240 

9.91018 

0.81317 

B 2 O 3 

4 ^ BO 2 

1.2298 

10.08982 

9.77230 

0.59198 

BzOi 

BOa 

1.6893 

10.22770 

9.95277 

0.89696 

B 2 O 3 

-4 B 4 O 7 

1.1149 

10.04723 

9.75053 

0. 56303 

B 2 O 3 

^ H 3 BO 3 

1 . 7761 

10.24947 

9.56248 

0.36516 

B 2 O 3 

^ Na 2 B 4 O 7 * 10 H 2 O 

2.7385 

10.43762 

10.80652 

6.4050 

BfiC 

.-4 C 

0.15613 

9.19348 

11.06587 

11.638 

KBF 4 

*-* B 

0.085928 

8.93413 

10.55827 

3.6163 

KBF 4 

-4 BaOa 

0.27652 

9.44173 

10.30880 

2.0361 

KBF 4 

^ H 3 BO 3 

0.49114 

9.69120 

10.12075 

1.3205 

KBF 4 ^ Na 2 B 4 O 7 l 0 H 2 O 

BROMINE 

Br « 79.916 

0.75727 

9.87925 

10.13031 

1.3499 

Ag 

4 -. Br 

0.74079 

9.86969 

9.92602 

0.84337 

Ag 

^ BrOa 

1.1857 

10.07398 

10.12486 

1.3331 

Ag 

HBr 

0.75013 

9.87514 

10.37105 

2.3499 

AgBr 

♦-4 Br 

0.42555 

9.62895 

10.16676 

1.4681 

AgBr 

<-4 BrOa 

0.68114 

9.83324 

10.36561 

2.3206 

AgBr 

HBr 

0.43091 

9.63439 

9.74628 

0.65754 

Br 

44 AgCI 

1.7936 

10.25372 

10.99954 

9.9895 

Br 

44 0 

0.10011 

9.00046 

10.07398 

1.1857 

BrOa Ag 

CADMIUM 

Cd « 112.41 

0.84337 

9.92602 

9.78759 

0.61318 

Cd 

CdCia 

1.6309 

10.21241 

9.67711 

0.47546 

Cd 

*4 Cd(N03)2 

2.1032 

10.32289 

10.05779 

1.1423 

CdO 

44 Cd 

0.87540 

9.94221 

9.84538 

0.70045 

CdO 

4-4 CdCia 

1.4276 

10.15462 

9.73490 

0.54313 

CdO 

44 Cd(NOa)2 

1.8412 

10.26510 

10.10899 

1.2853 

CdS 

w Cd 

0.77805 

9.89101 

9.89658 

0.78809 

CdS 

44 CdClz 

1.2689 

10.10342 

9.78610 

0.61108 

CdS 

*4 Cd(IM03)2 

1.6364 

10.21390 

10.05120 

1.1261 

CdS 

44 CdO 

0.88880 

9.94880 

9.84074 

0.69301 

CdS 

«4 CdS04 

1.4430 

10.15926 

10.26825 

1.8546 

CdS04 

^ Cd 

0.53920 

9.73175 

10.05584 

1.1372 

CdS04 

♦4 CdCia 

0.87935 

9.94416 

9.94536 

0.88178 

CdS04 

«4 CdCNOs)* 

1.1341 

10.05464 

10.21046 

1.6235 

CdS04 ^ CdO 

CALCIUM 

Ca » 40.08 

0.61595 

9.78954 

10.50994 

3.2365 

BaS04 

44 CaS 

0.30907 

9.49006 

10.23414 

1.7145 

BaS 04 

44 CaS 04 

0.58325 

9.76586 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log of factor 
+10 

Factor 

CALCIUM (ContiniMd) 

Ca « 40.08 

Factor 

Log. of factor 
+10 

10.13217 

1.3557 

BaS 04 CaS 04 ‘ 2 H 20 

0.73761 

9.86783 

9.55763 

0.36110 

Ca *-*> CaClz 

2.7693 

10.44237 

9 71039 

0.51332 

Ca CaFa 

1.9481 

10.28961 

9.85412 

0.71469 

Ca CaO 

1.3992 

10.14588 

10.39747 

2.4973 

CaCOs *-* Ca 

0.40044 

9.60253 

9.95510 

0.90177 

CaCOj CaCl 2 

1.1089 

10.04490 

9.79056 

0.61740 

CaCOa *-* Ca(HC 03)2 

1.6197 

10.20944 

10.25159 

1.7848 

CaCOa CaO 

0.56029 

9.74841 

9.86639 

0.73517 

CaCOs CaS 04 

1.3602 

10.13361 

9.76442 

0.58132 

CaCOa ♦-» CaS04*2H20 

1.7202 

10.23558 

10.13749 

1 . 3724 

CaCOj *-* HCI 

0.72864 

9.86251 

9.70351 

0.50525 

CaO CaOz 

1.9792 

10.29649 

9.85627 

0.71824 

CaO ^ CaFz 

1.3623 

10.14373 

9.53898 

0.34592 

CaO ^ Ca(HC 03)2 

2.8608 

10.46102 

9.87901 

0.75686 

CaO 4 -* Ca(OH )2 

1.3213 

10.12099 

9.61480 

0.41191 

CaO CaS 04 

2.4276 

10.38520 

9.51283 

0.32571 

CaO CaS 04 ’ 2 H 20 

3.0702 

10.48717 

10.41158 

2.5798 

Ca 3 (P 04)2 *-* Ca 

0.36763 

9.58842 

10.26570 

1.8437 

Ca 3 (P 04)2 CaO 

0.54238 

9.73430 

9.88050 

0.75945 

Ca3(P04)2 *-* CaS 04 

1.3167 

10.11950 

10.53108 

3.3969 

CaS 04 Ca 

0.29439 

9.46892 

10.08871 

1.2266 

CaS 04 CaClz 

0.81526 

9.91129 

10.13361 

1 . 3602 

CaS 04 CaCOz 

0.73517 

9.86639 

10.24147 

1.7437 

CaS 04 CaFz 

0.57350 

9.75853 

10.38520 

2.4277 

CaS 04 CaO 

0.41191 

9.61480 

10.24780 

1.7693 

Cl *-* Ca 

0.56619 

9.75220 

9.80543 

0.63890 

Cl CaClz 

1.5652 

10.19457 

10.10192 

1.2645 

Cl CaO 

0.79082 

9.89808 

9.89475 

0.78479 

CO 2 CaO 

1.2742 

10.10525 

9.64317 

0.43971 

CO 2 CaCOj 

2.2742 

10.35683 

9.89206 

0.77993 

MflzASzOy ♦-+ Ca3(As04)2 

1.2822 

10.10794 

9.85671 

0.71897 

MgO CaO 

1 . 3909 

10.14329 

9.85588 

0.71759 

MgzPzOr *-* Ca3(P04)2 

1.3935 

10.14412 

11.08275 

12.099 

(NH4)3P04-12Mo 03 ^ Ca3(P04)2 

0.082652 

8.91725 

9.81839 

0.65825 

NzOs Ca(N03)2 

1.5192 

10.18161 

9.66051 

0.45762 

P 2 O 5 *-* Ca 3 (P 04)2 

2.1852 

10.33949 

10.15464 

1.4277 

SO 3 CaO 

0.70042 

9.84536 

9.76944 

0.58809 

SO 3 CaS 04 

1.7004 

10.23056 

9.66747 

0.46502 

SO 3 CaS 04 - 2 H 20 

*2.1505 

10.33253 

9.90592 

0.80524 

WO 3 ^ CaW 04 

CARBON 

C » 12.0U 

1.2419 

10.09408 

10.60116 

3.9916 

Ag — HCN 

0.25053 

9.39886 

10.21923 

1.6567 

Ag ^ KCN 

0.60362 

9.78077 

10.69498 

4.9543 

AgCN ^ HCN 

0.20185 

9.30502 

10.31307 

2.0562 

AgCN KCN 

0.48633 

9.68693 

11.21570 

16.433 

BaCOs C 

0.060855 

8.78430 

10.65172 

4.4846 

BaCOs ♦-> CO 2 

0.22299 

9.34828 

10.51705 

3.2889 

BaCOs CO 3 

0.30405 

9.48295 

10.54215 

3.4846 

BaO CO 2 

0.28698 

9.45785 

10.24112 

1.7423 

BaO ^ COz, bicarbonate 

0.57396 

9.75888 

9.28851 

0.19432 

CN 4 -^ AgCN 

5.1462 

10.71149 

9.38235 

0.24118 

CN Ag 

4.1462 

10.61765 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+ 10 

Factor 

CARBON (Continued) 

C » 12.011 

Factor 

Log. of factor 
+10 

9.64405 

0.34998 

CNS ^ 

AgCNS 

2.8573 

10.45595 

9.67904 

0.47757 

CNS 

CuCNS 

2.0939 

10.32096 

9.39591 

0.24884 

CNS 

BaS04 

4.0187 

10.60409 

10.10525 

1.2742 

CaO 

CO 2 

0.78479 

9.89475 

9.80422 

0.63711 

CaO *-* 

COzz bicarbonate 

1.5696 

10.19578 

9.53062 

0.33933 

CO 2 

Ba(HC03)2 

2.9470 

10.46938 

10.56398 

3.6642 

CO 2 

C 

0.27291 

9.43602 

9 64317 

0.43971 

CO 2 

CaC 03 

2.2742 

10.35683 

9.73476 

0.54295 

CO 2 

Ca(HC03)2 

1.8418 

10.26524 

9 86533 

0.73338 

CO 2 

CO 3 

1.3635 

10.13467 

9 13057 

0.13507 

CO 2 

CS 2 CO 3 

7.4034 

10.86943 

9.35592 

0.22694 

CO 2 

C 8 HCO 3 

4.4064 

10.64408 

9.57962 

0.37986 

CO 2 

reC 03 

2.6326 

10.42038 

9.69444 

0.49482 

CO 2 

Fe(HC03)2 

2.0209 

10.30556 

9.50302 

0.31843 

CO 2 

K 2 CO 3 

3.1404 

10.49698 

9.64304 

0.43959 

CO 2 

KHCO 3 

2.2749 

10.35696 

9.66951 

0.46721 

CO 2 

K 2 O 

2.1404 

10.33049 

9.77497 

0.59562 

CO 2 ^ 

Li 2 C 03 

1 . 6789 

10.22503 

9.81131 

0.64761 

CO 2 

LiHCOa 

1 . 5441 

10.18869 

10.16818 

1 . 4729 

CO 2 *-♦ 

LiaO 

0.67892 

9.83182 

9.71757 

0.52188 

CO 2 

M 0 CO 3 

1.9161 

10.28243 

9.77917 

0.60142 

CO 2 

Mg(HC 03)2 

1.6627 

10.22083 

10.03804 

1.0915 

CO 2 

MgO 

0.91613 

9.96196 

9.58305 

0.38287 

CO 2 ^ 

MnCOs 

2.6119 

10.41695 

9.69667 

0.49736 

CO 2 *-* 

Mn(HC03)2 

2.0106 

10.30333 

9.79267 

0.62040 

COz 

MnO 

1 .6119 

10.20733 

9.61828 

0.41523 

CO 2 ^ 

NaaCOa 

2.4083 

10.38172 

9.71923 

0.52388 

CO 2 

NaHCOs 

1 . 9088 

10.28077 

9.85130 

0.71006 

CO 2 ^ 

NazO 

1.4083 

10.14870 

9.66088 

0.45801 

CO 2 

(NH4)2C03 

2.1833 

10.33912 

9.74561 

0.55669 

CO 2 

NH 4 HCO 3 

1 . 7963 

10.25439 

9.21669 

0.16470 

CO 2 

PbC03 

6.0717 

10.78331 

9.28000 

0.19055 

CO 2 

RbzCOs 

5.2480 

10.72000 

9.47773 

0.30042 

CO 2 

RbHCOs 

3.3287 

10.52227 

9.37181 

0.23540 

CO 2 

RbzO 

4.2480 

10.62819 

9.47435 

0.29809 

CO 2 

SrCOs 

3.3546 

10.52565 

9.62306 

0.41982 

CO 2 ^ 

Sr(HC03)2 

2.3820 

10.37694 

9.62808 

0.42469 

CO 2 SrO 

CERIUM 

Ce = 140.13 

2.3546 

10.37192 

9.55752 

0.36101 

Ce ^ 

Ce(N03)4 

2.7700 

10.44248 

9.39350 

0.24746 

Ce Ce(N 03 ) 4 - 2 NH 4 N 03 -H 20 

4.0411 

10.60650 

9.91067 

0.81409 

Ce ^ 

CeOz 

1 . 2284 

10.08933 

9.93134 

0.85377 

C© 

CezOs 

1.1713 

10.06866 

9.69286 

0.49302 

Ce 

Ce2(S04)3 

2.0283 

10.30714 

10.02227 

1.0526 

C62(C204)3*3H20 

Ce 2 (S 04)3 

0.95000 

9.97773 

10.32941 

2.1350 

Ce2(C204)s-3H20 

Ce 

0.46837 

9.67059 

9.64684 

0.44345 

Ce 02 

Ce(N03)4 

2.2551 

10.35316 

9.48283 

0.30397 

CeOz ^ Ce(N03)4*2NH4N03 H20 

3.2898 

10.51717 

9.62617 

0.42284 

Ce203 

Ce(N03)4 

2.3650 

10.37383 

9.46216 

0.28984 

CezO] Ce(NOj) 4 ' 2 NH 4 NO, HzO 

3.4502 

10.53784 

9.97933 

0.95352 

CoaOs 

CeOz 

1.0487 

10.0206B 

9.76152 

0.57746 

Ce203 

Ce2(S04)3 

1.7317 

10.23848 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

CESIUM 

Factor 

Log. of factor 

+10 


Cs » 132.91 


+10 

9.93010 

0.85134 

AgCl ^ 

CsCi 

1.1746 

10.06990 

9.42614 

0.26677 

Cl 

Cs 

3.7485 

10.57386 

9.32346 

0.21059 

Cl ^ 

CsCI 

4.7485 

10.67655 

9.89730 

0.78941 

Cs 

CsCI 

1.2668 

10.10270 

9 75738 

0.57198 

Cs 

CSCIO 4 

1 . 7483 

10.24262 

9.91160 

0.81582 

Cs 

CS 2 CO 3 

1.2258 

10.08840 

9.97462 

0.94323 

Cs 

CszO 

1.0602 

10.02538 

9.92268 

0.83692 

CS 2 O 

CsCi 

1.1949 

10.07732 

9.89140 

0.77875 

Cs 2 0 ■*-> 

CS 2 SO 4 

1 . 2841 

10.10860 

10.40385 

2.5342 

CS 2 PtCl 6 

Cs 

0.39460 

9.69615 

10.30115 

2.0005 

CsaPtCic 

CsCi 

0.49986 

9.69885 

10.31544 

2.0675 

C» 2 PtCl 6 

C 82 CO 3 

0.48368 

9.68456 

10.37846 

2.3904 

CsaPtCIs 

CszO 

0.41835 

9.62164 

10.13398 

1.3614 

C 82 SO 4 

Cs 

0.73454 

9.86602 

10.03128 

1.0747 

CS 2 SO 4 

CsCI 

0.93050 

9.96872 

10 04558 

1 1107 

C 82 SO 4 ^ 

CszCOa 

0.90037 

9 95442 

[ 9.45348 

0.28410 

SO 3 

CS 2 O 

3.5198 

10.54652 



CHLORINE 





Cl = 35.457 



10.48324 

3.0426 

Afl 

Cl 

0.32867 

9.51676 

10.47106 

2.9585 

Ag *-* 

HCI 

0.33801 

9.52894 

10 60666 

4.0426 

AgCl ^ 

Cl 

0.24737 

9.39334 

10 59448 

3 9308 

AgC! — 

HCI 

0.25440 

9.40552 

10.55302 

3.5729 

BaCr04 

Cl 

0.27988 

9.44698 

9.75220 

0.56519 

Ca 

Cl 

1 . 7693 

10.24780 

9 98783 

0 97236 

Cl ^ 

HCI 

1.0284 

10.01217 

9 76510 

0 58224 

CIO 3 ^ 

AgCl 

1 .7175 

10.23490 

10 04897 

1.1194 

ClOa 

KCI 

0.89336 

9.95103 

10.15469 

1.4279 

CIO 3 -- 

NaCI 

0.70034 

9.84531 

9.84128 

0.69387 

CIO 4 

AgCl 

1.4412 

10 15872 

10.12616 

1.3340 

CIO 4 » 

KCI 

0. 74964 

9.87485 

! 10.23087 

1.7016 

CIO 4 *-* 

IMaCi 

0.58767 

9.76913 

10.04247 

1.1027 

K 

Cl 

0.90683 

9.95753 

10.32279 

2 1027 

KCI 

Cl 

0.47557 

9.67721 

9.29166 

0.19573 

Li 

Cl 

5.1091 

10.70834 

9.53523 

0.34295 

Mg ^ 

Cl 

2.9159 

10.46477 

10.12806 

1.3430 

MgCl 2 ^ 

Cl 

0.74463 

9.87194 

10.08849 

1.2260 

MnOz 

Cl 

• 0.81567 

9.91151 

9 81186 

0.64842 

ISIa 

Cl 

1 . 5422 

10.18814 

10.21707 

1.6484 

NaC( 

Cl 

0.60664 

9.78293 

9.70653 

0.50879 

NH 4 <-♦ 

Cl 

1.9655 

10.29347 

10.16645 

1.4671 

NH 4 CI ^ 

HCI 

0.68163 

9.83355 

10.25815 

1.8120 

(NH4)zS04 ^ 

HCI 

0.55189 

9.74185 

10.66877 

4.5579 

PbCr04 

Cl 

0.21940 

9.34123 



CHROMIUM 





Cr = 52.01 



10.68767 

4.8716 

BaCr 04 ^ 

Cr 

0.20527 

9.31233 

10.52288 

3.3334 

BaCr04 

CraOs 

0.30000 

9.47712 

10.40371 

2.5334 

BaCr04 ^ 

CrOj 

0.39472 

9.59629 

10.33926 

2.1840 

BaCr 04 ^ 

CrO* 

0.45787 

9.66074 

9 84957 

0.70724 

BaCr 04 

Cr2(S04)3*18H20 

1.41400 

10.15043 

10.87479 

7.4953 

CraCz 

C 

0.13342 

9.12521 

10.28396 

1.9229 

CrOa *-> 

Cr 

0.52006 

9.71604 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

Factor 

CHROMIUM (ContiniMd) 

Cr »S2.Q1 

Factor 

Log. of factor 
+10 

10.16478 

1.4614 

Cr203 Cr 

0.68425 

9.83522 

9.88083 

0.76002 

CrzOa CrOj 

1.3157 

10.11917 

9.81638 

0.65520 

CrzOj Cr 04 

1.6262 

10.18362 

10.57218 

3,7341 

K 2 Cr 04 *-* Cr 

0.26780 

9.42782 

10.28823 

1.9419 

K 2 Cr 04 ^ CrOj 

0.51496 

9.71177 

10.16760 

1.4710 

K 2 Cr 207 CrOj 

0.67983 

9.83240 

10.79341 

6.2146 

PbCr 04 Cr 

0.16091 

9.20659 

10.62863 

4.2523 

PbCr04 Cr 203 

0.23516 

9.37137 

10.50945 

3.2319 

PbCr 04 ^ CrOj 

0.30942 

9.49055 

10.44500 

2.7861 

PbCr 04 Cr 04 

0.35892 

9.55500 

9.95531 

0.90221 

PbCr04 Cr2(S04)3-18H20 

1.1084 

10.04469 

10.22123 

1.6643 

PbCr04 *-* KzCrO^ 

0.60086 

9.77877 

10.34186 

2.1971 

PbCr 04 K2Cr207 

COBALT 

Co » 58.94 

0.45514 

9.65814 

9.30644 

0.20251 

Co Co{N 03 )z- 6 HzO 

4.9381 

10.69356 

9.89570 

0.78650 

Co CoO 

1.2715 

10.10430 

9.32152 

0.20966 

Co *-* CoS 04 * 7 H 20 

4.7696 

10.67848 

10.88501 

7.6737 

Co(N 02)3 (KN 02)3 ^ Co 

0.13032 

9.11499 

10.78070 

6.0353 

Co(N 02 ) 3 -(KN 02)3 *-► CoO 

0.16569 

9.21930 

10.13416 

1.3620 

C 03 O 4 Co 

0.73424 

9.86584 

10.02986 

1.0712 

C 03 O 4 *-* CoO 

0.93356 

9.97014 

10.39369 

2.4757 

C 02 P 2 O 7 Co 

0.40393 

9.60631 

10.28939 

1.9471 

C 02 P 2 O 7 *-* CoO 

0.51359 

9.71061 

10.50828 

3.2231 

C 0 NH 4 PO 4 H 2 O ^ Co 

0.31026 

9.49172 

10.40397 

2.5350 

C 0 NH 4 PO 4 H 2 O ^ CoO 

0.39448 

9.59603 

10.41994 

2.6299 

C 0 SO 4 ♦-» Co 

0.38024 

9.58006 

10.31563 

2.0684 

C 0 SO 4 CoO 

0.48347 

9.68437 

10.57417 

3,7512 

CoS 04 * 7 H 20 CoO 

0.26658 

9.42583 

10.84911 

7.0649 

(CoS 04)2 (K2S04)3 ^ Co 

0.14154 

9.15089 

10.74480 

6.5565 

(CoS 04)2 (K 2 S 04)3 CoO 

COLUMBIUM 

See IWiobium 

COPPER 

Cu » 63.S4 

0.17997 

9.25520 

9.39919 

0.25072 

Cu CU2C2H302*(Aa02)3 

3.9885 

10.60081 

9.90246 

0.79884 

Cu ^ CuO 

1.2518 

10.09754 

9.40565 

0.25448 

Cu *-* CuS 04 ' 5 H 20 

3.9296 

10.59435 

10.28198 

1.9141 

CuCNS ^ Cu 

0.52243 

9.71802 

10.18444 

1.5291 

CuCNS ^ CuO 

0.65398 

9.81556 

9.50319 

0.31856 

CuO CuS 04 * 5 H 20 

3.1391 

10.49681 

10.05150 

1.1259 

CU 2 O Cu 

0.88817 

9.94850 

10.09772 

1 . 2523 

CuzS Cu 

0.79851 

9.90228 

10.00018 

1.0004 

CuzS CuO 

0.99959 

9.99982 

10.04622 

1.1123 

CuzS CuzO 

0.89905 

9.95378 

9.50337 

0.31869 

CuzS *-* CuS04’5H20 

3.1378 

10.49663 

9.96321 

0.91878 

MgzAtzOj CU2 QjH302*(As02)3 

ERBIUM 

Er « 187.27 

1.0884 

10.03679 

10.05823 

1.1435 

ErzOs Er 

0.87452 

9.94177 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

FLUORINE 

Factor 

Ijog, of factor^ 

+10 


F « 19.00 


+10 

10.20237 

1.5936 

BaSiFe <-»■ BaFa 

0.62752 

9.79763 

10.38940 

2.4513 

BaSiFe F 

0.40794 

9.61060 

10.36695 

2.3278 

BaSIFs ^ 6HF 

0.42959 

9.63305 

10.28762 

1.9392 

BaSiFs - 1 ^ HaSiFe 

0.51568 

9.71238 

10.42890 

2.6847 

BaSiFs ^ SiF4 

0.37248 

9.57110 

10.29374 

1.9667 

BaSiFs SiFe 

0.50846 

9.70626 

10.21098 

1.6255 

CaF2 v-s H2SiF6 

0.61521 

9.78902 

10.21710 

1.6485 

CaF2 SiFs 

0.60660 

9.78290 

10.55422 

3.5828 

CaS04 F 

0.27911 

9.44578 

10.53177 

3.4023 

CaS04 HF 

0.20392 

9.46823 

9.68724 

0.48668 

F CslFz 

2.6547 

10.31276 

9.70969 

0.51250 

HF CaFz 

1.0512 

10.29031 

10.10178 

1.2641 

HzSiFe — F 

0.19108 

9.89822 

10.55645 

3.6012 

HzSIF^^-s 2HF 

0.07768 

9.44356 

10.07933 

1.2004 

HzSiFfi ^ 6HF 

0.03305 

9.92067 

10.14127 

1.3844 

H 2 SIF 6 ^ SiF4 

0.72232 

9.85873 

10.00612 

1.0142 

HzSlFs SiFe 

0.SR601 

9.99388 

10.31291 

2.0555 

KF HF ^ 2F 

0.#651 

9.68709 

10.29046 

1.9519 

KF HF 4-^ 2HF 

0.01232 

9.70954 

9.82749 

0.67219 

KF HF 2KF 

1.4877 

10.17251 

9.61793 

0.41489 

KF HF 2(KF-2H20) 

2.4103 

10.38207 

10.28609 

1.9324 

KzSiFs — F 

0.81750 

9.71391 

10.26364 

1.8350 

KzSiFe 6HF 

0.94495 

9.73636 

10.18431 

1.5287 

KzSiFe HzSIFs 

0.65417 

9.81569 

10.27779 

1.8958 

KzSiFe 4 -+ 2KF 

0.62749 

9.72221 

10.19043 

1 . 5504 

KzSIFe 4-4 SiFe 

0.64501 

9.80957 

10.28992 

1.9495 

NH 4 F 4 -* F 

0.51296 

9.71008 

10.17646 

1.5013 

NH 4 F.HF 4 -» 2F 

0.66611 

9.82354 

10.15401 

1.4256 

NH 4 F HF 4-4 2 HF 

0.70144 

9.84599 

9.69103 

0.49095 

NH 4 F.HF 4 - 2KF 

2.0369 

10.30897 

9.48147 

0.30302 

NH 4 F HF 4 - 2(KF-2H20) 

3.3001 

10.51853 

10.19393 

1.5629 

(NH4)2SiFe 4-4 F 

0.63984 

9.80607 

10.17148 

1.4842 

(NH 4 )zSiF 6 6 HF 

0.67378 

9.82852 

10.09215 

1.2364 

(NH4)zSiF6 4-4 HzSiFe 

0.80881 

9.90785 

10.38113 

2.4051 

(NH 4 )zSiF 6 2 NH 4 F 

0.41578 

9.61887 

10.09827 

1.2539 

(NH 4 )zSiF 6 4-4 SiFe 

0.79750 

9.90173 

10.34440 

2.2101 

NaF 4-1 F 

0.45248 

9.65560 

10.21742 

1.6498 

NazSiFe *-* F 

0.60615 

9.78258 

10.19497 

1.5666 

NazSiFe 4-4 6 HF 

0.63831 

9 80503 

10.11564 

1 . 3051 

NazSiFe 4— » HzSiFe 

0.76623 

9.88436 

10.35014 

2.2394 

NazSiFe 4 -. 2 NaF 

0.44654 

9.64986 

10.12176 

1.3236 

NazSiFe 4-4 SiFe 

0.75551 

9.87824 



GALLIUM 





Ga « 69.72 



10.12847 

1.3442 

QazOs 4-4 Ga 

0.74392 

9.87153 

10.22786 

1.6899 

QazS) Qa 

0.59176 

9.77214 



GERMANIUM 





Ga 72.60 



10.15860 

1.4408 

QeOz 4-> Qe 

0.69407 

9.84140 

10.56198 

3.6474 

KzQoFe *-* Qa 

0.27417 

9.43802 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

GOLD 

Factor 

Log. of factor 

+10 


Au 

= 197.0 


+10 

9.81249 

0.64937 

Au 

^ AuCIs 

1.5400 

10.18751 

9.67967 

0.47827 

Au 

HAuCU-4H20 

2.0909 

10.32033 

9.74035 

0.54998 

Au 

^ KAu(CN )4 H 20 

1.8182 

10.25965 



HYDROGEN 





H 

^ 1.0080 



10.95117 

8.9365 

H 2 O 

^ H 

0.11190 

9.04883 

10.89963 

7.9365 

0 

^ H 

0.12600 

9.10037 

9.551 52 

0.35606 

HCNS 

AgCNS 

2.8086 

10.44848 

9.68651 

0.48586 

HCNS 

^ CuCNS 

2.0582 

10.31349 

9.40339 

0.25316 

HCNS 

♦-* BaS 04 

3.9501 

10.59661 



INDIUM 





In 

=- 114.82 



10.08243 

1.2090 

InzOj 


0.82711 

9.91757 

10.15196 

1.4189 

In 2 S} 

^ In 

0.70476 

9.84804 



IODINE 





1 == 

126.91 



9.92601 

0.84335 

Aq 

HI 

1.1857 

10.07399 

9.92945 

0.85005 

Aq 

w I 

1.1764 

10.07055 

10.05286 

1.1294 

AgCI 

I 

0.86540 

9.94714 

10.26375 

1.8355 

Agl 

HI 

0.54482 

9.73625 

10.26718 

1.8501 

Agl 

I 

0.54053 

9.73282 

10.12787 

1.3423 

Agl 

^ IO 3 

0.74496 

9.87214 

10.08985 

1 . 2298 

Agl 

IO 4 

0.81311 

9.91015 

10.14820 

1,4067 

Agl 

I 2 O 5 

0.71089 

9.85180 

10.10844 

1 . 2836 

Agl 

I 2 O 7 

0.77904 

9.89156 

9.61896 

0.41589 

Pd 

HI 

2.4045 

10.38102 

9.62242 

0,41919 

Pd 

I 

2.3855 

10 37758 

10.14861 

1 .4080 

Pdl 2 

HI 

0.71022 

9.85139 

10.15204 

1.4192 

Pdiz 

I 

0.70462 

9.84796 

10.01272 

1.0297 

Pdiz 

lOj 

0.97113 

9.98728 

9.97471 

0.94343 

Pdiz 

IO 4 

1 . 0600 

10.02529 

10.03306 

1.0791 

Pdl 2 

IjOs 

0.92671 

9.96694 

9.99330 

0.98469 

PdIz 

-- I 2 O 7 

1 .0155 

10.00670 

10.41329 

2.5899 

Til 

^ HI 

0.38611 

9.58671 

10.41673 

2.6105 

Til 

^ I 

0.38307 

9.58327 

10.27741 

1.8941 

Til 

IO 3 

0.52795 

9.72259 

10.23939 

1.7354 

TII 

IO 4 

0.57625 

9.76061 

10.29774 

1.9849 

TII 

IzOs 

0.50380 

9.70226 

10.25798 

1.8113 

TII 

- IzOy 

0.55210 

9.74202 



IRON 






= 55.85 



10.35407 

2.2598 

Ag 

Fe7(CN)i8 

0.44251 

9.64593 




(Prussian blue) 



9.73641 

0.54503 

CN 

Fe7(CN)i8 

1.8348 

10.26358 

9.78713 

0.61254 

C 02 

FeO 

1.6325 

10.21287 

9.57962 

0.37986 

C 02 

^ FeCOj 

2.6325 

10 42038 

9.69444 

0.49482 

C 02 

^ Fe(HC03)2 

2.0209 

10.30566 

9.49688 

0.31396 

Fe 

^ Fe(HC03)2 

3.1851 

10.50312 

9.64403 

0.44058 

Fe 

FeClz 

2.2697 

10.35597 

9.89060 

0.77731 

Fe 

FeO 

1.2865 

10.10940 

9.84475 

0.69944 

Fe 

FezOs 

1 .4297 

10.16525 



GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+]0 

Factor 

IRON (Continu«il) 

Fe =>55.85 

Factor 

Log. of factor 
+10 

9.85950 

0.72360 

Fe 

Fe304 

1.3820 

10.14050 

9.56542 

0.36764 

Fe 

FeS 04 

2.7201 

10.43458 

9.30293 

0.20088 

Fe 

FeS04-7H20 

4.9781 

10.69707 

9.15356 

0.14242 

Fe 

FeS04(NH4)2S04*6H20 

7.0216 

10.84644 

9.79249 

0.62014 

FeO 

FeCOa 

1.6125 

10.20751 

9.60628 

0.40391 

FeO 

4-^ Fe(HC 03)2 

2.4758 

10.39372 

9.95415 

0.89981 

FeO 

F 62 O 3 

1.1113 

10.04585 

9.69217 

0.49223 

FezOa 

FeCia 

2.0316 

10.30783 

9.83834 

0.68919 

Fe 203 

*-* FeCOa 

1.4510 

10.16166 

9.65213 

0.44888 

Fe203 

^ Fe(HC03)2 

2.2278 

10.34787 

9.52405 

0.33424 

Fe203 

^ Fe(HC03)3 

2.9919 

10,47595 

10.04585 

1.1113 

Fe 203 

^ FeO 

0.89981 

9.95415 

10.01475 

1.0345 

Fe203 

Fe304 

0.96660 

9.98525 

9.72380 

0.52942 

FezOa 

«-+ FeP 04 

1.8889 

10.27620 

9.72067 

0.52562 

FezOa 

FeS 04 

1.9025 

10.27933 

9.45819 

0.28720 

FezOs 

4-4 FeS04*7H20 

3.4819 

10.54181 

9.30881 

0.20362 

FezOs 

FeS04* ( N H4)2S04*6 Hz O 

4.9112 

10.69119 

9.60136 

0.39935 

FezOa 

*-* Fe 2 (S 04)3 

2.5041 

10.39864 

10.43145 

2.7005 

FeP04 

*-* Fe 

0.37030 

9.56855 

10.32205 

2.0992 

FeP04 

*-* FeO 

0.47638 

9.67795 

10.19704 

1.5741 

FeS 

Fe 

0.63627 

9.80296 

10.08764 

1 . 2236 

FeS 

4 -* FeO 

0.81726 

9.91236 

10.04179 

1.1010 

FeS 

FezOa 

0.90825 

9.95821 

9.90148 

0.79703 

MgzAszOz 

FeAs 04 

1.2547 

10.09852 

10.04702 

1.1143 

SO 3 

FeO 

0.89738 

9.95298 

9.72184 

0.52704 

SO 3 

4-. FeS 04 

1.8974 

10.27816 



LANTHANUM 





La = 

> 138.92 



10.06921 

1.1728 

LazOa 

4-> La 

0.85269 

9.93079 



LEAD 





Pb > 

= 207.21 



9.88954 

0.77543 

Pb 

4 ^ PbCOa 

1.2896 

10,11046 

9.90386 

0.80141 

Pb 

4 - (PbC03)2-Pb(OH)2 

1.2478 

10.09614 

9.93399 

0.85899 

Pb 

4-^ Pb(OH)2 

1.1642 

10.06601 

9.96770 

0.92832 

Pb 

4-^ PbO 

1.0772 

10.03230 

10.12783 

1.3422 

PbClz 

^ Pb 

0.74502 

9.87217 

10.09552 

1.2460 

PbClz 

4 - PbO 

0.80256 

9.90448 

10.19309 

1.5599 

PbCr 04 

4-. Pb 

0.64108 

9.80691 

9.93046 

0.85204 

PbCr 04 

4-^ Pb(C2H30z)2-3H20 

1.1737 

10.06954 

10.09694 

1.2501 

PbCr 04 

4 -^ (PbC03)2'Pb(0H)2 

0.79994 

9.90306 

10.16078 

1.4481 

PbCr04 

4-4 PbO 

0.69058 

9.83922 

10.15053 

1.4143 

PbCr04 

4-4 Pb304 

0.70708 

9.84947 

10.02766 

1.0658 

PbCr 04 

4-4 PbS04 

0.93830 

9.97234 

9.92184 

0.83530 

PbO 

4- PbCOa 

1.1972 

10.07816 

9.82859 

0.67389 

PbO 

4-4 Pb(N 03)2 

1.4839 

10.17141 

9.96993 

0.93311 

PbO 

4-4 PbOz 

1.0717 

10.03007 

10.06237 

1.1544 

PbOz 

4-4 Pb 

0.86623 

0.93763 

9.85865 

0.72220 

PbOz 

4-4 PbCNOa)! 

1.3847 

10.14135 

10.06249 

1.1548 

PbS 

4-4 Pb 

0.86599 

9.93751 

10.03019 

1.0720 

PbS 

4-4 PbO 

0.93286 

9.96981 

9.89706 

0.78897 

PbS 

4-4 PbS04 

1.2675 

10.10294 




loss 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

FacUir 

LEAD (ContlniMd) 

Ph « 207.21 

Factor 

Log. of factor 
+10 

10.11369 

1.2992 

PbS 04 

BaS04 

0.76968 

9.88631 

10.16543 

1.4636 

PbS04 ^ 

Pb 

0.68324 

9.83457 

9.90280 

0.79946 

PbS 04 ^ 

Pb(C2H302)2'3H20 

1.2508 

10.09720 

10.05497 

1.1349 

PbS04 ^ 

PbCOs 

0.88111 

9.94503 

10.06928 

1.1730 

PbS04 

(PbC03)2Pb(0H)2 

0.85254 

9.93072 

9.96171 

0.91562 

PbS 04 

Pb(N03)2 

1.0922 

10.03829 

10.13312 

1.3587 

PbS04 

PbO 

0.73600 

9.86688 

10.10306 

1.2678 

PbS 04 ^ 

PbOa 

0.78875 

9.89694 

10.12287 

1.3270 

PbS 04 •-* Pb 304 

LITHIUM 

LI 6.940 

0.75358 

9.87713 

9.77497 

0.59562 

CO 2 ^ 

LI 2 CO 3 

1.6789 

10.22503 

9.81131 

0.64761 

CO 2 

LIHCO 3 

1.5441 

10.18869 

10.16818 

1.4729 

CO 2 

U 2 O 

0.67892 

9.83182 

10.78598 

6.1091 

LICI 

Li 

0.16369 

9.21402 

10.45298 

2.8378 

LICI 

LbO 

0.35238 

9.54702 

10.72620 

5.3236 

Li 2 C 03 

Li 

0.18784 

9.27380 

9.94023 

0.87142 

Li 2 C 03 

LiCI 

1.1476 

10.05977 

9-73531 

0.54364 

Li 2 C 03 

LIHCO 3 

1.8394 

10.26469 

10.39321 

2.4729 

Li 2 C 03 

LI 2 O 

0.40438 

9.60679 

10.65790 

4.5488 

LiHCOj ^ 

LUO 

0.21984 

9.34210 

10.57261 

3.7378 

LIF 

Li 

0.26754 

9.42739 

10.33299 

2.1527 

Li 20 

Li 

0.46452 

9.66701 

9.43420 

0.27177 

U 2 O 

Li 2 S 04 

3.6796 

10.56580 

10.74521 

5.5617 

U 3 PO 4 ^ 

Li 

0.17980 

9.25479 

9.95923 

0.91040 

LI 3 PO 4 ^ 

LiCI 

1.0984 

10.04077 

10.01901 

1.0447 

Li3P04 

Li2C03 

0.95718 

9 98099 

9.75432 

0.56797 

Li 3 P 04 *-* 

LiHC03 

1.7607 

10.24568 

10.41222 

2.8536 

L 13 PO 4 *-♦ 

LiaO 

0.38706 

9.58778 

9.84642 

0.70213 

Li3P04 

Li2S04 

1.4242 

10.15358 

9.78052 

0.60328 

Li 3 P 04 

Li 2 S 04 H 20 

1.6576 

10.21948 

10.89879 

7.9212 

Li 2 S 04 *-* 

LI 

0.12624 

9.10121 

10.11281 

1.2966 

Li 2 S 04 

LiCI 

0.77123 

9.88719 

10.42807 

2.6796 

SO 3 ^ 

LI 2 O 

0.37319 

9.57193 

9.86227 

0.72823 

SO 3 Li 2 S 04 

MAGNESIUM 

Mg « 24.32 

1.3732 

10.13773 

10.28757 

1.9390 

BaS 04 > 

M 0 SO 4 

0.51574 

9.71243 

9.97634 

0.94697 

BaS 04 ^ 

MgS04-7H20 

1.0560 

10.02366 

10.81770 

6.5720 

Br 

Mg 

0.15216 

9.18230 

9.93849 

0.86794 

Br 

MgBrz 

1.1522 

10.06151 

9.73791 

0.54691 

Br 

MgBra-OHaO 

1 .8285 

10.26209 

10.46477 

2.9159 

Cl 

Mg 

0.34295 

9.53523 

9.87194 

0.74463 

Cl 

MgCia 

1.3430 

10.12806 

9.54253 

0.34876 

Cl 

MgCiz-OHaO 

2.8673 

10.45747 

9.71757 

0.52188 

C02 ^ 

MgC03 

1.9161 

10.28243 

10.03804 

1.0915 

C02 ^ 

MgO 

0.91613 

9.96196 

11.01856 

10.437 

I ^ 

Mg 

0.095816 

8.98144 

9.96026 

0.91256 

I ^ 

M0I2 

1.0958 

10.03974 

9.40717 

0.25537 

Mg 

M 0 CI 2 

3.9159 

10.59283 

9.45998 

0.28839 

Mg 

MgC03 

3.4676 

10.54002 




1M» 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Loff. of factor 

Factor 

MAGNESIUM (ContiniMcl) 

Factor 

Log. of factor 

+10 


Mg 

- 24.S2 


+10 

9.76057 

0.57620 

MgCOs 

Mg(HC 03)2 

1.7355 

10.23943 

11.00397 

10.092 

MaNH4P04-6H20 

Mg 

0.099091 

8.99603 

10.78441 

6.0871 

MaNH 4 P 04 - 6 H 20 

4 -^ MgO 

0.16428 

9.21 559 

10.21956 

1.6579 

MgO 

Mg 

0.60317 

9.78044 

9.67953 

0.47812 

MgO 

MgCOs 

2.0915 

10.32047 

9.44010 

0.27549 

MgO 

4 - Mg(HC 03)2 

3.6299 

10.55990 

9.52494 

0.33492 

MgO 

4— ► MgS 04 

2.9858 

10.47506 

10.66051 

4.5763 

Mg2P207 

Mg 

0.21852 

9.33949 

10.06768 

1.1686 

Mg2P207 

4-> MgCl 2 

0.85569 

9.93232 

9.73827 

0.54736 

Mg2p207 

MgCl 2 - 6 H 20 

1.8269 

10.26173 

9.60261 

0.40050 

MU 2 P 2 O 7 

4 - MgCl2‘KCI-6H20 

2.4969 

10.39739 

10.12049 

1.3197 

Mg2p207 

4 - MgCOs 

0.78772 

9.87951 

9.88106 

0.76043 

Mg2P207 

4-> Mg(HC 03)2 

1.3150 

10.11894 

10.44096 

2.7603 

M 02 P 2 O 7 

4-4 MgO 

0.39228 

9.55904 

9.96590 

0.92448 

Mg2P207 

4 -+ MgS 04 

1.0917 

10.03410 

9 65466 

0.45150 

Mg2P207 

4-4 MgS04*7H20 

2.2148 

10.34534 

10.69461 

4.9501 

MgS04 

4-4 Mg 

0.20202 

9.30539 

10.29793 

1.9858 

SO 3 

4-» MgO 

0.50358 

9.70207 

9.82287 

0.66508 

SO 3 

4-4 MgS04 

1 . 5036 

10.17713 

9.51163 

0.32481 

SO 3 

4-4 MgS04-7H20 

3.0787 

10.48837 



MANGANESE 





Mn 

54.94 



10.18916 

1 . 5458 

BaS04 

4 -* MnS 04 

0.64691 

9.81084 

9.58305 

0.38287 

CO 2 

-4 MnC 03 

2.6119 

10.41695 

9.79267 

0.62040 

CO 2 

4-4 MnO 

1.6119 

10.20733 

9,67938 

0.47794 

Mn 

4-4 MnCOs 

2.0923 

10.32062 

9.88900 

0.77446 

Mn 

4-4 MnO 

1.2912 

10.11100 

9 80067 

0.63193 

Mn 

4-4 Mn 02 

1.5825 

10.19933 

9.84259 

0.69597 

Mn 

4-4 Mn 203 

1.4368 

10.15741 

9 88152 

0.76123 

MnCOa 

4-4 MnS 04 

1.3137 

10.11848 

10 18741 

1.5396 

Mn(HC03)2 

4-4 MnCOs 

0.64952 

9.81259 

9.79038 

0.61713 

MnO 

4—4 MnCOs 

1.6204 

10.20962 

9 60297 

0.40084 

MnO 

4-4 Mn(HC 03)2 

2.4948 

10.39703 

9.95359 

0 89866 

MnO 

Mn 203 

1.1128 

10.04641 

9 67190 

0.46978 

MnO 

4-4 MnS 04 

2.1286 

10.32810 

10.14248 

1.3883 

Mn 304 

4-4 Mn 

0.72030 

9.85752 

9 82186 

0 66353 

Mn 304 

4-4 MnCOj 

1 . 5071 

10.17814 

9.63445 

0.43098 

Mn 304 

4-4 Mn(HC 03)2 

2.3203 

10.36555 

10.03148 

1.0752 

Mn304 

4-4 MnO 

0.93008 

9.96852 

9 98508 

0.96622 

Mn304 

4-4 Mn 203 

1 . 0350 

10.01492 

9.94315 

0.87731 

Mn304 

4-4 Mn 02 

1.1398 

10.05685 

9.70338 

0.50510 

Mn304 

4-4 MnS 04 

1.9798 

10.29662 

10.41214 

2.5831 

Mn2P207 

4-4 Mn 

0.38713 

9.58786 

10.09152 

1 .2346 

Mn2P207 

4-4 MnCOs 

0.81000 

9.90848 

10.30114 

2.0005 

M n2P207 

4-4 MnO 

0.49988 

9.69886 1 

10.21281 

1.6323 

Mn2P207 

4-4 Mn02 

0.61262 

9.78719 

9.97303 

0.93980 

Mn2P207 

4-4 MnS 04 

1.0641 

10.02697 i 

10.19966 

1.5837 

MnS 

4-4 Mn 

0.63145 

9.80034 

9.87904 

0.75690 

MnS 

4—4 MnOOj 

1.3212 

10.12096 

10.08866 

1.2265 

MnS 

4-4 MnO 

0.81535 

9.91134 

9.76056 

0.57618 

MnS 

MnS 04 

1.7356 

10.23945 

10.43911 

2.7486 

Mn$04 

4-4 Mn 

0.36383 

9.56089 I 

10.05256 

1.1286 

SO 3 

MnO 

0.88602 

9.94744 

9.72445 

0.53022 

SO 3 

4-4 MnS 04 

1.8860 

10.27555 




GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Lost, of factor 
+10 

Factor 

MERCURY 

Hs =» 200.61 

Factor 

Log. of factor 
+10 

9.86854 

0.73883 

Hg 

w H 0 CI 2 

1.3535 

10.13146 

9.96667 

0.92613 

Hg 

4 - HgO 

1.0798 

10.03333 

9.93560 

0.86219 

Hg 

^ HgS 

1.1598 

10.06440 

10.07068 

1.1767 

HgCI 

Hg 

0.84980 

9.92932 

9.93923 

0.86942 

HgCI 

HgClz 

1.1502 

10.06077 

9.95371 

0.89890 

HgCI 

4-^ HgNOa 

1.1125 

10.04629 

10.05370 

1.1316 

HgCI 

*-* HgzO 

0.88369 

9.94630 

10.03736 

1.0898 

HgCI 

^ HgO 

0.91758 

9.96264 

10.00628 

1.0146 

HgCI 

« HflS 

0.98564 

9.99372 

9.99372 

0.98564 

HgS 

HgCI 

1.0146 

10.00628 

9.93294 

0.85693 

HgS 

HgCl 2 

1.1670 

10.06706 

9.96424 

0.92095 

HgS 

Hg(CN )2 

1.0858 

10.03576 

9.94743 

0.88599 

HgS 

^ HgNOj 

1.1287 

10.05257 

9.85537 

0.71675 

HgS 

^ Hg(N03)2 

1.3952 

10.14463 

9.83191 

0.67906 

HgS 

^ Hg(N03)2 H20 

1.4726 

10.16809 

10.04742 

1.1154 

HgS 

-- HgzO 

0.89657 

9.95258 

10.03107 

1.0742 

HgS 

^ HgO 

0.93095 

9.96893 

9.89447 

0.78428 

HgS ^ HgS 04 

MOLYBDENUM 

Mo == 9$.95 

1.2751 

10.10553 

10.95369 

8.9885 

MoC 

^ C 

0.11125 

9.04631 

10.17617 

1.5003 

M 0 O 3 

*-* Mo 

0.66655 

9.82383 

9.86589 

0.73433 

M 0 O 3 

(NH4)2Mo04 

1 .3618 

10.13411 

10.30159 

2.0026 

M 0 S 3 

Mo 

0.49935 

9.69841 

10.12542 

1.3348 

M 0 S 3 

M 0 O 3 

0.74916 

9.87458 

9,99131 

0.98020 

M 0 S 3 

(NH4)2Mo04 

1.0202 

10.00869 

10.03595 

1.0863 

(NH4)3P04-12Mo03 

^ M 003 

0.92055 

9.96405 

9.90184 

0.79771 

(NH4)3P04-12Mo03 

(NH4)2Mo04 

1.2536 

10.09816 

10.58281 

3.8266 

PbMo04 

Mo 

0.26133 

9.41719 

10.40664 

2.5506 

PbMo04 

M 0 O 3 

0.39206 

9.59336 

10.27253 

1.8730 

PbMo04 (NH4)2 Mo04 

NEODYMIUM 

Nd = 144.27 

0.53391 

9.72747 

10.06683 

1.1664 

NCI 2 O 3 Nd 

NICKEL 

Ni == 58.71 

0.85737 

9.93317 

9.30790 

0.20319 

Ni 

♦-» Ni-gtyoxime 

4.9215 

10.69210 

9.30508 

0.20188 

Ni 

Ni(N 03 ) 2 ' 6 H 20 

4.9535 

10.69492 • 

9.89533 

0.78584 

Ni 

— NiO 

1 . 2725 

10.10467 

9.32018 

0.20902 

Ni 

NiS 04 7 H 2 O 

4.7843 

10.67982 

10.58743 

3.8675 

Ni>glyoxime 

— NiO 

0.25856 

9.41257 

9.40975 

0.25689 

NiO 

Ni(N 03 ) 2 * 6 H 20 

3.8927 

10.59025' 

9.42485 

0.26598 

NiO 

— NiS04-7H20 

3.7597 

10.57515 

10.42099 

2.6363 

NiS04 

Ni 

0.37932 

9.57901 

9.72608 

0.53220 

NiS04 

Ni(N 03 ) 2 . 6 H 20 

1.8790 

10.27392 

10.31632 

2.0717 

NiS04 

^ NiO 

0.48270 

9.68368 

9.74117 

0.56102 

NiS04 — NiS04*7H20 

NIOBIUM 

Nb 92.91 

1.8148 

10.25883 

10.88848 

7.7354 

Nb 

*-* C 

0.12928 

9.11152 

10.94128 

8.7354 

NbC 

^ c 

0.11448 

9.05872 




GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


loa 


Log. of factor 
+ 10 

Factor 

NIOBIUM (Continued) 

Nb = 92.91 

Factor 

Log. of factor 
+10 

11.04398 

11.065 

NbzOs ^ 2 C 

0.090369 

8.95602 

10.15550 

1 . 4305 

NbzOs ^ Mb 

NITROGEN 

N = 14.008 

0.69904 

9.84450 

10.51496 

3.2731 

AqNOz ^ HNOz 

0.30552 

9.48504 

10.60733 

4.0488 

AgNOz N 2 O 3 

0.24698 

9.39267 

10.27233 

1.8721 

KNO 3 N 2 O 5 

0.53416 

9.72767 

9.34693 

0.22229 

N HNO 3 

4.4986 

10.65307 

9 48354 

0 30447 

N NO 2 

3.2844 

10.51646 

9.56650 

0 36855 

N ^ N 2 O 3 

2 7133 

10.43350 

9.35393 

0.22591 

N ^ NO 3 

4.4266 

10.64607 

9 41392 

0.25937 

N N 2 O 5 

3.8555 

10.58608 

10.78304 

6.0679 

NaNOa N 

0.16480 

9.21696 

10.19696 

1.5738 

NaNOa ^ N 2 O 5 

0.63540 

9.80304 

9 67779 

0 47620 

NO ^ HNO 3 

2.1000 

10.32221 

9.81440 

0.65223 

NO NO 2 

1.5332 

10.18560 

9.89736 

0.78952 

NO N 2 O 3 

1.2666 

10.10264 

9.68479 

0.48394 

NO ^ NO 3 

2.0664 

10.31521 

9.74478 

0 55562 

NO ^ N 2 O 5 

1.7998 

10.25522 

9.43181 

0 27028 

NH 3 HNO 3 

3.6999 

10.56819 

10.08489 

1 . 21 59 

NH 3 N 

0.82245 

9.91511 

9.49881 

0 31536 

NH 3 ^ N 2 O 5 

3.1710 

10.50119 

9.43882 

0.27467 

NH 3 NO 3 

3.6407 

10.56118 

9.92888 

0.84894 

NH 4 CI ^ HNO 3 

1.1779 

10.07112 

9.93588 

0.86274 

NH 4 CI NO 3 

1.1591 

10.06412 

9.99587 

0.99054 

NH 4 CI 4 * N 2 O 5 

1.0096 

10.00413 

10.58195 

3 8190 

NH 4 CI ^ N 

0.26185 

9.41805 

10.54682 

3 5222 

(NH 4 ) 2 PtCl 6 HNO 3 

0.28391 

9.45318 

11.19989 

15.845 

(NH4)2PtCl6 ^ N 

0.063112 

8 80011 

10.61381 

4.1097 

(NH 4 ) 2 PtCl 6 -- N 2 O 5 

0.24333 

9.38619 

10 55382 

3.5795 

(NH 4 ) 2 PtCl 6 NO 3 

0.27937 

9.44618 

10.67365 

4.7168 

(NH4)2S04 N 

0.21201 

9.32635 

10.08757 

1 2234 

(NH 4 ) 2 S 04 ^ N 2 O 5 

0.81740 

9.91243 

10.18975 

1 5479 

Pt -- HN 03 

0.64602 

9.81025 

10.84283 

6.9635 

Pt N 

0.14361 

9.15717 

10.19676 

1 . 5731 

Pt w N 03 

0.63569 

9.80324 

10.25675 

1.8060 

Pt ^ N 205 

0.55367 

9.74325 

9.80297 

0 63528 

S 03 -- HN 03 

1.5741 

10.19703 

10.45604 

2.8579 

SO 3 N 

0.34991 

9.54396 

9.86996 

0.74124 

SO 3 N 2 O 5 

OSMIUM 

Os = 190.2 

1.3491 

10.13004 

10.12597 

1.3365 

O 8 O 4 Os 

PALLADIUM 

Pd « 106.4 

0.74823 

9.87403 

9.69786 

0.49872 

Pd PdCl2-2H20 

2.0051 

10.30214 

9.66443 

0.46177 

Pd ^ Pd(N03)2 

2.1656 

10,33557 

10.52963 

3.3855 

Pdiz Pd 

0.29538 

9.47037 

10.57222 

3.7344 

KzPdCis Pd 

0.26778 

9.42778 

10.27008 

1.8624 

KzPdCle ^ PdCl2*2H20 

0.53603 

9.72992 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

Factor 

PHOSPHORUS 

P » 80.975 

Factor 

Log. of factor 
+10 

11.13080 

13.515 

A 03 PO 4 

P 

0.073994 

8.86920 

10.64421 

4.4076 

Afl3P04 

PO 4 

0.22688 

9.35579 

10.77071 

5.8981 

Ag 3 P 04 

P 2 O 5 

0.16955 

9.22929 

10.99005 

9.7735 

Ag4P207 

P 

0.10232 

9.00995 

10.50345 

3.1875 

Ag4P207 

PO 4 

0.31372 

9.49655 

10.62996 

4.2654 

A 04 P 2 O 7 

P 2 O 5 

0.23445 

9.37004 

9.85629 

0.71828 

AI 203 

P 2 O 5 

1.3922 

10.14371 

10.10859 

1.2841 

AIP 04 

PO 4 

0.77877 

9.89141 

10.23509 

1.7183 

A 1 P 04 

P 2 O 5 

0.58198 

0.76491 

10.33949 

2.1852 

Ca 3 (P 04)2 ^ 

P 2 O 5 

0.45762 

9.66051 

10.20086 

1 . 5880 

F 0 PO 4 

PO 4 

0.62970 

9.79914 

10.32737 

2.1250 

FeP 04 

P 2 O 5 

0.47058 

9.67263 

9.89429 

0.78396 

MQ 2 P 2 O 7 

Na2HP04 

1.2756 

10.10571 

9.49240 

0.31074 

Mg2P207 

Na2HP04-12H20 

3.2181 

10.50760 

9.72617 

0.53231 

Mg2P207 <-♦ 

NaNH4HP04*4H20 

1.8786 

10.27383 

10.55546 

3.6931 

MQ 2 P 2 O 7 

P 

0.27831 

9.44454 

10.06887 

1.1718 

Mg2P207 *-* 

PO 4 

0.85336 

9.93113 

10.19537 

1 . 5681 

M 02 P 2 O 7 

P 2 O 5 

0.63772 

9.80463 

11.78234 

60.581 

(NH4)3P04-12Mo03 ^ 

P 

0.016507 

8.21766 

11.29574 

19.758 

(NH4)3P04 l2Mo03 

PO 4 / 

0.050613 

8.70426 

11.42224 

26.439 

(NH4)3P04*12Mo03 ^ 

P 2 O 5 

0.037823 

8.57776 

9.80463 

0.63772 

P 2 O 5 

Mg2p207 

1.5681 

10.19537 

9.69892 

0.49995 

P 2 O 5 ^ 

Na2HP04 

2.0004 

10.30111 

9.29703 

0.19817 

P 2 O 5 

Na 2 HP 04 - 12 H 20 

5.0464 

10.70298 

9.53080 

0.33947 

P 2 O 5 

NaNH4HP04*4H20 

2.9459 

10.46922 

10.36009 

2.2914 

P 2 O 5 

P 

0.4.3642 

9.63991 

11.76387 

58.059 

P205-24Mo03 

P 

0.017224 

8.23613 

11.27727 

18.935 

P205*24Mo03 

PO 4 

0.052812 

8.72273 

11.40377 

25.338 

P205*24Mo03 

P 2 O 5 

0.039466 

8.59623 

11.06171 

11.627 

U 2 P 2 O 1 , 

P 

0.086754 

8.93829 

10.57511 

3.7594 

U 2 P 2 O 1 , 

PO 4 

0.26600 

9.42489 

10.70162 

5.0306 

U 2 P 2 O 11 P 2 O 5 

PLATINUM 

Pt » 195.09 

0.19878 

9.29838 

9.97238 

0.93839 

K2PtCl6 ^ 

H2PtCl6-6H20 

1.0657 

10.02762 

10.39643 

2.4913 

K2PtCl6 

Pt 

0.40139 

9.60357 

10.15914 

1.4426 

KzPtCIs 

RCI 4 

0.69320 

9.84086 

10.05624 

1.1383 

KjPtCle ^ 

PtCU-SHzO 

0.87854 

9.94376 

10.35706 

2.2754 

(NH4)2PtCl6 — 

Pt 

0.43948 

9.64294 

10.11977 

1.3176 

(NH4)2PtCl6 ^ 

Ptcu 

0.75898 

9.88023 

10.03682 

1.0885 

(NH4)2PtCU ^ 

Ptcu 

0.91872 

9.96318 

9.57595 

0.37666 

Pt 

HaPtCle-OHzO 

2.6549 

10.42405 

9.76271 

0.57904 

Pt 

PtCU 

1.7270 

10.23729 

9.65981 

0.45689 

Pt PtCU-SHiO 

POTASSIUM 

K - 89.100 

2.1887 

10.34019 

9.95734 

0.90643 

Ag *-* 

KBr 

1.1032 

10.04266 j 

10.16045 

1.4469 

Ag 

KCi 

0.69111 

9.83955 

9.94460 

0.88024 

Ag 

KCIO 3 

1.1360 

10.05540 

9.69131 

0.77860 

Ag ^ 

KCIO 4 

1.2844 

10.10869 

10.21923 

1 .6567 

Ag 

KCN 

0.60362 

9.78077 

9.81281 

0.64984 

Ag 

KI 

1.5388 

10.18719 

10.19808 

1.5779 

AgBr 

KBr 

0.63375 

9.80192 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

POTASSIUM (Continued) 

Factor 

Log. of factor 

+10 


K » 39^00 


+10 

10.05093 

1.1244 

AgBr KBrO? 

0.88935 

9.94907 

10.28387 

1.9225 

AgCI ^ KCI 

0.52015 

9.71613 

10.Q6802 

1.1696 

AgCI ^ KCIO 3 

0.85503 

9.93198 

10.01473 

1.0345 

AgCI — KC 104 

0.96665 

9.98527 

10.31307 

2.0562 

AgCIV KCN 

0.48633 

9.68693 

10.15055 

1.4143 

Agl 4 - KI 

0.70706 

9.84945 

10.04025 

1 . 0971 

Agl — KIO 3 

0.91150 

9.95975 

10.11548 

1.3046 

BaCr 04 K 2 Cr 04 

0.76651 

9.88452 

10.23611 

1 .7223 

BaCr 04 K 2 Cr 2 C )7 

0.58061 

9.76389 

10.23406 

1.7142 

BaS 04 4 -. KHSO 4 

0.58337 

9.76594 

10.32571 

2.1169 

BaS04 4 - KzS 

0.47238 

9.67429 

10.12694 

1.3395 

BaS 04 4-» K 2 SO 4 

0.74656 

9.87306 

10.31046 

2.0439 

Br 4 -> K 

0.48926 

9.68954 

9.82703 

0.67147 

Br 4 - KBr 

1.4893 

10.17297 

9.61777 

0.41474 

CaF2 4 -. KF-2H20 

2.4112 

10.38223 

9.85924 

0.72317 

CaS 04 4 -^ KF-2H20 

1 . 3828 

10,14076 

9.95753 

0.00683 

Cl 4-» K 

1.1027 

10.04247 

9.67721 

0.47557 

Cl 4 - KCI 

2.1027 

10.32279 

9.46136 

0.28931 

Cl 4 -. KCIO 3 

3.4565 

10.53864 

9.40807 

0.25590 

Cl 4 -* KCIO 4 

3.9077 

10.59193 

9-87668 

0.75280 

Cl 4 -* K 2 O 

1.3284 

10.12332 

9.66951 

0.46721 

CO 2 4—* K 2 O 

2.1404 

10.33049 

9.50302 

0.31843 

CO 2 4-4 K 2 CO 3 

3.1404 

10.49698 

9.88336 

0.76447 

I 4-^ KI 

1.3081 

10.11664 

9.77306 

0.59301 

I 4-4 KIO 3 

1.6863 

10.22694 

9.50384 

0.31904 

K KCIO 3 

3.1345 

10.49616 

9.91916 

0.83015 

K 4-4 K 2 O 

1.2046 

10.08084 

9.58739 

0.38672 

K 4-4 KNO 3 

2.5859 

10.41261 

10.48343 

3.0439 

KBr 4-4 K 

0.32853 

9.51657 

10.40258 

2.5269 

KBr 4-4 K 2 O 

0.39575 

9.59742 

10.28031 

1.9068 

KCI 4-4 K 

0.52443 

9.71969 

10.03298 

1.0789 

KCI 4-4 K 2 CO 3 

0.92688 

9.96702 

9.70485 

0.50681 

KCI 4-4 K2Cr207 

1.9731 

10.29515 

9.87198 

0.74469 

KCI 4-4 KHCO 3 

1.3428 

10.12802 

9.86770 

0.73740 

KCI 4-4 KNO 3 

1.3561 

10.13230 

10.19947 

1 . 5830 

KCI 4-4 K 2 O 

0.63173 

9.80053 

9.93231 

0.85567 

KCI - 4 ^ K 2 SO 4 

1.1687 

10.06769 

10.21585 

1.6438 

KCIO 3 4-4 KCI 

0.60835 

9.78415 

10.54945 

3.5437 

KCIO 4 4 ^ K 

0.28219 

9.45055 

10.26914 

1.8584 

KCIO 4 — KCI 

0.53810 

9.73086 

10.46861 

2.9418 

KCIO 4 4-4 KzO 

0.33993 

9.53139 

10.62796 

4.2458 

KI 4-4 K 

0.23553 

9.37204 

10.54711 

3.5246 

KI 4-4 K 2 O 

0.28372 

9.45289 

9.58468 

0.38431 

K 2 O 4-4 KCIO 3 

2.6021 

10.41532 

9.83351 

0.68157 

K 2 O 4-4 KzCOa 

1.4672 

10.16649 

9.50538 

0.32017 

K 2 O 4 -+ KzOnOj 

3.1234 

10.49462 

9.67250 

0.47044 

KzO 4-4 KHCO 3 

2.1257 

10.32750 

9.66824 

0.46584 

K 2 O 4-4 KNO 3 

2.1467 

10.33176 

9.90951 

0.81192 

KOH 4-4 KzCOa 

1.2317 

10.09049 

10.07600 

1.1913 

KOH 4-4 K 2 O 

0.83945 

9.92400 

10.79346 

6.2152 

KzPtCI* 4-4 K 

0.16164 

9.20654 

10.54612 

3.5166 

KzPtCU KzCOz 

0.28437 

9.45388 

10.51315 

3.2595 

KzPtCia KCI 

0.30680 

9.48685 

10.38512 

2.4273 

KzPtCle 4-4 KHCO 3 

0.41199 

9.61488 

10.38085 

2.4035 

KzPtCle ^ KNOs 

0.41605 

9.61915 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

Factor 

POTASSIUM (Cantinued) 

K 39.100 

Factor 

Log. of factor 
+10 

10.71261 

5.1596 

KzPtCIc ^ K2O 

0.19381 

9.28739 

10.44545 

2.7890 

KaPtCI* ^ K2SO4 

0.35855 

9.55455 

9.70949 

0.51226 

KzPtCle ^ K 2 S 04 Al 2 (S 04 ) 3 - 24 H 20 

1.9522 

10.29051 

9.68716 

0.48658 

KiPtCU ^ K2S04 Cr 2 (S 04 ) 3 - 24 H 20 

2.0551 

10.31284 

10.10067 

1.2609 

K2SO4 K2CO3 

0.79310 

9.89933 

9.93967 

0.87029 

K2SO4 ^ KHCO3 

1.1490 

10.06033 

9.80609 

0.63987 

K2SO4 ^ KHSO4 

1.5628 

10.19391 

10.01021 

1.0238 

K2SO4 KNO2 

0.97676 

9,98979 

9.93540 

0.86178 

K2SO4 ^ KNO3 

1.16C4 

10.06460 

10.34801 

2.2285 

K2SO4 ^ K 

0.44874 

9.65199 

10.26716 

1.8500 

K2SO4 K2O 

0.54055 

9.73284 

10.19877 

1.5804 

K2SO4 K2S 

0.63275 

9.80123 

9.78238 

0.60587 

Mg2As207 K3ASO4 

1.6505 

10.21762 

9.85228 

0.71168 

Mg2Aa207 K2HASO4 

1.4051 

10.14772 

9.60252 

0.40043 

Mn203 K2Mn04 

2.4973 

10.39748 

9.69853 

0.49949 

Mn203 KMn04 

2.0020 

10.30147 

9.64477 

0.44134 

MnS *-* K2Mn04 

2.2658 

10.35523 

9.74078 

0.55053 

MnS ^ KMn04 

1.8164 

10.25922 

9.14159 

0.13854 

N KNO3 

7.2179 

10.85841 

9.22648 

0.16845 

NH3 ^ KNO3 

5.9364 

10.77352 

9.47245 

0.29679 

NO KNO3 

3.3694 

10.52755 

9.64990 

0.44659 

N2O3 KNO2 

2.2392 

10.35010 

10.05944 

1.1467 

N2O5 K2O 

0.87209 

9.94056 

9.72767 

0.53416 

N2O5 — KNO3 

1.8721 

10.27233 

10.39703 

2.4948 

Pt ^ K 

0.40084 

9.60297 

10.11672 

1.3083 

Pt KCI 

0.76433 

9.88328 

10.31618 

2.0710 

Pt K2O 

0.48265 

9.68382 

9.59046 

0.38946 

Si02 ^ K2S1O3 

2.5676 

10.40954 

9.66224 

0.45945 

SO3 K2SO4 

PRASEODYMIUM 

Pr » 140.92 

2.1765 

10.33776 

10.06830 

1.1703 

Pr203 ^ Pr 

RHODIUM 

Rh = 102.91 

0.85448 

9.93170 

9.42742 

0.26756 

Rh Na 3 RhCl 6 

3.7375 

10.57258 

9.69173 

0.49173 

Rh RhCls 

RUBIDIUM 

Rb » 95.48 

2.0336 

10.30827 

10.22449 

1.6768 

AgCI Rb 

0.59636 

9.77551 

10.07380 

1.1852 

AgCI ^ RbCI 

0.84373 

9.92620 

9.61784 

0.41480 

Cl Rb 

2.4108 

10.38216 

9.46714 

0.29319 

Cl RbCI 

3.4108 

10.53286 

9.84931 

0.70681 

Rb RbCI 

1.4148 

10.15069 

9.86934 

0.74018 

Rb RbaCOa 

1.3510 

10.13066 

9.96115 

0.91442 

Rb Rb 20 

1.0936 

10.03885 

9.80634 

0.64024 

Rb Rb 2 S 04 

1.5619 

10.19366 

10.02003 

1.0472 

RbCI ^ Rb 2 C 03 

0.95492 

9.97997 

9.95704 

0.90581 

RbCI ♦-+ Rb 2 S 04 

1.1040 

10.04296 

10.33516 

2.1635 

RbCl 04 ^ Rb 

0.46221 

9.66484 

9.89669 

0.78830 

Rb 2 C 03 RbHCOj 

1.2685 

10.10331 

9.88816 

0.77296 

Rb 20 RbCI 

1.2937 

10.11184 

9.84520 

0.70016 

Rb20 Rb 2 S 04 

1.4283 

10.15480 




GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


UMS 


Log. of factor 
+10 

Factor 

RUBIDIUM (Continued) 

Rb » 85.48 

Factor 

Log. of factor 
+10 

10.52963 

3.3855 

RbzPtClfi 

Rb 

0.29537 

9.47037 

10.37893 

2.3929 

RbiPtCIfi 

^ RbCI 

0.41789 

9.62107 

10.39897 

2.5059 

Rb 2 PtCl 6 

^ RbzCOs 

0.39906 

9.60103 

10.29566 

1.9754 

RbzPtCle 

— RbHCOj 

0.50622 

9.70434 

10.49077 

3.0958 

RbiPtCIs 

RbzO 

0.32302 

9.50923 

10.06300 

1.1561 

Rb2S04 

RbzCOj 

0.86497 

9.9370 

9.95969 

0.91136 

Rb2S04 

— RbHCOa 

1.0973 

10.0403 



SELENIUM 





So 

== 78.98 



9.78690 

0.61221 

Se 

H 2 S 0 O 3 

1.6334 

10.21310 

9.73611 

0.54464 

Se 

H2Se04 

1.8361 

10.26389 

9.85224 

0.71161 

Se 

SeOz 

1.4053 

10.14776 

9.79374 

0.62193 

Se 

SeOa 

1.6079 

10.20626 



SILICON 





Si 

28.09 



10.42890 

2.6847 

BaSiF 6 

SiF4 

0.37248 

9.57110 

10.66750 

4.6505 

BaSiFfi 

^ SiOz 

0.21503 

9.33250 

10.32559 

2.1163 

K 2 SiF 6 

SiFa 

0.47251 

9.67441 

10.56419 

3.6660 

KaSiFfi 

SiOz 

0.27278 

9.43581 

10.52358 

3.3387 

SiC 

^ C 

0.29962 

9.47642 

9.95959 

0.91116 

SiC 

CO 2 

1.0975 

10.04041 

9.88612 

0.76934 

SiOz 

^ HzSiOj 

1.2998 

10.11388 

10.33025 

2.1392 

SiOa 

SI 

0.46747 

9.66975 

9.76139 

0.57729 

SIO 2 

♦-+ SipA 

1.7322 

10.23861 

9.89747 

0.78972 

SiOz 

^ SiOs 

1.2663 

10.10253 

9.81459 

0.65251 

SiOz 

SiOa 

1.5325 

10.18541 

10.22142 

1.6650 

SiOz 

SizO 

0.60060 

9.77858 

9.79598 

0.62514 

SIO 2 

Sf(OH)4 

1.5996 

10.20402 



SILVER 





Ag « 107.880 



9.80278 

0.63501 

Ag 

♦-+ AgNOj 

1.5748 

10.19722 

9.96893 

0.93096 

Ag 

^ AqzO 

1.0742 

10.03107 

10.24075 

1.7408 

AgBr 

^ Ag 

0,57445 

9.75925 

10.12342 

1.3287 

AgCI 

Ag 

0.75263 

9.87658 

9.92620 

0.84371 

AgCI 

— AgNOi 

1.1852 

10.07380 

10.09235 

1.2369 

AgCI 

^ AgzO 

0.80844 

9.90765 

10.25372 

1.7936 

AgCI 

4-* Br 

0.55754 

9.74628 

10.09384 

1.2412 

AgCN 

♦-» Ag 

0.80568 

9.90616 

10.33774 

2.1764 

Agl 

Ag 

0.45945 

9.66224 

10.11175 

1.2935 

Ag3P04 

— Ag 

0.77312 

9.88825 

10.14709 

1.4031 

AoaPzOt 

Ag 

0.71270 

9.85291 

9.86969 

0.74079 

Br 

4-4 Ag 

1.3499 

10.13031 

9.62895 

0.42555 

Br 

AgBr 

2.3499 

10.37105 

9.51676 

0.32867 

Cl 

4-+ Ag 

3.0426 

10.48324 

9.39334 

0.24737 

Ci 

AgCI 

4.0426 

10.60666 

10.07055 

1.1764 

1 

Ag 

0.85005 

9.92945 

9.73282 

0.54063 

I 

4 -» Agl 

1.8501 

10.26718 



SODIUM 

Na « 22.991 



10.02050 

1.0483 

Ag 

♦-* NaBr 

0.95390 

9.97950 

10.26617 

1.8457 

Ag 

NaCI 

0.54179 

9.73383 



1046 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

Factor 

SODIUM (ContiniMd) 

Hm « 22.991 

Factor 

Log. of factor 
+10 

9.85714 

0.71968 

Ag 4-4 Nal 

1.3895 

10.14286 

10.26124 

1.8249 

AgBr ^ NaBr 

0.54797 

9.73876 

10.38959 

2.4524 

AgCf 4-4 NaCI 

0.40777 

9.61041 

10.19488 

1.5663 

Agl 4-4 Nal 

0.63845 

9.80512 

10.28873 

1.9442 

BaS04 4^ NaHS04 

0.51436 

9.71127 

10.22802 

1.6905 

BaS04 4-» NaHS04 H 20 

0.59154 

9.77198 

10.47579 

2.9908 

BaS04 4-» Na 2 S 

0.33436 

9.52421 

10.26761 

1.8519 

BaS 04 4-.^ Na 2 S 03 

0.53999 

9.73239 

9.96647 

0.92571 

BaS 04 4-* Na2S03‘7H20 

1.0803 

10.03353 

10.21571 

1.6433 

BaS 04 4-* Na 2 S 04 

0.60854 

9.78429 

9.86001 

0.72446 

BaS04 4- Na 2 SO 4 - 10 H 2 O 

1.3803 

10.13999 

9.84013 

0.69203 

B 2 O 3 4-.» Na 2 B 407 

1.4450 

10.15987 

9.56248 

0.36516 

B 2 O 3 Na 2 B 4 O 7 ‘ 10 H 2 O 

2.7385 

10.43752 

10.54108 

3.4760 

Br 4 -.* Na 

0.28769 

9.45892 

9.89019 

0.77658 

Br 4 -> NaBr 

1.2877 

10.10981 

10.41140 

2.5787 

Br 4 -* Na 20 

0.38779 

9.58860 

9.97760 

0.94951 

CaCl 2 4 -« NaCI 

1.0532 

10.02250 

9.97612 

0.94432 

CaCOa 4-4 Na 2 C 03 

1.0590 

10.02488 

9.96835 

0.92972 

CaF 2 4 ~> NaF 

1.0756 

10.03165 

9.72353 

0.52909 

CaO 4 -» Na 2 C 03 

1.8900 

10.27647 

10.10873 

1.2845 

CaS 04 4—4 Na 2 C 03 

0.77852 

9.89127 

10.18814 

1.5422 

Cl 4~+ Na 

0.64842 

9.81186 

9.78293 

0.60664 

Cl 4 -* NaCI 

1.6484 

10.21707 

10.05847 

1.1441 

Cl 4 -^ Na20 

0.87404 

9.94153 

9.61828 

0.41523 

CQ2 4-+ Na 2 C 03 

2.4083 

10.38172 

9.85130 

0.71006 

OO 2 4 ^ Na20 

1.4083 

10.14870 

10.08960 

1.2291 

H 3 BO 3 4-4 Na 2 B 407 

0.81359 

9.91040 

9.81195 

0.64856 

HjBOs 4—4 Na 2 B 4 O 7 ‘ 10 H 2 O 

1.5419 

10.18805 

10.74194 

5,5200 

I Na 

0.18116 

9.25806 

9.92769 

0.84663 

I --4 Nal 

1.1812 

10.07231 

10.61226 

4,0951 

I 4 -+ Na20 

0.24420 

9.38774 

10.39839 

2.5026 

KBF 4 4-4 Na 2 B 407 

0.39958 

9.60161 

10.12075 

1.3205 

KBF 4 4-4 Na 2 B 4 O 7 - 10 H 2 O 

0.75727 

9.87925 

9.96078 

0.91366 

M 02 A 82 O 7 4-4 NazHAsOs 

1.0945 

10.03922 

9.92170 

0.83502 

MQ 2 A 82 O 7 4-4 Na 2 HA 804 

1.1976 

10.07830 

9.91099 

0.81469 

MgCb 4-4 NaCI 

1.2275 

10.08901 

9.83177 

0.67884 

4-4 Na 3 p 04 

1.4731 

10.16823 

9.89429 

0.78396 

MQ 2 P 2 O 7 4-4 Na 2 HP 04 

1.2756 

10.10571 

9.49240 

0.31074 

M02P2O7 Na2HP04'12H20 

3.2181 

10.50760 

9.72617 

0.53231 

M 02 P 2 O 7 4^ NaNH4HP04-4H20 

1 .8786 

10.27383 

9.69810 

0.49900 

M 02 P 2 O 7 4-4 Na4P2O7-10H2O 

2.0040 

10.30190 

10.65089 

4.4760 

NaBr 4-4 Na 

0.22342 

9.34911 

10.52121 

3.3205 

NaBr NazO 

0.30116 

9.47879 

11.81628 

65.506 

Na0Ac Mg(0Ac)2 U02(0Ac)2*6ViH20 4-4 Na 

0.015266 

8.18372 

11.16539 

14.635 

Triple MgOAc +-4 NaBr 

0.068329 

8.83461 

11.45359 

28.418 

Triple MgOAc 4-4 NazCOs 

0.035189 

8.54641 

11,41107 

25.767 

Triple MgOAc 4-4 NaCI 

0.038809 

8.58893 

11.25351 

17.927 

Triple MgOAc 4-4 NaHCOs 

0.055782 

8.74649 

11.00203 

10.047 

Triple MgOAc Nal 

0.099533 

8.99797 

11.57679 

37.652 

Triple MgOAc 4-4 NaOH 

0.026559 

8.42421 

11.68660 

48.596 

Triple MgOAc 4-4 NazO 

0.020578 

8.31340 

11.32643 

21.205 

Triple MgOAc 4-4 Na 2 S 04 

0.047159 

8.67357 

11.82542 

66.899 

Na0Ac Zn( 0 Ac)rU 02 ( 0 Ac)r 6 H 20 ^ Na 

0.014948 

8.17458 

11.17453 

14.946 

Triple ZnOAo 4 ^ NaBr 

0.066906 

8.82547 

11.46273 

29.022 

Triple ZnO Ac 4-4 NazCOa 

0.034456 

8.53727 




GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 

Factor 

SODIUIM (Continued) 

Factor 

Log. of factor 

+10 


Na » 22.991 


+10 

11.42021 

26.315 

Triple ZnO Ac 

NaCI 

0.038001 

8.57979 

11.26265 

18.308 

Triple ZnOAc 

NaHCO* 

0.054620 

8.73735 

11.01117 

10.261 

Triple ZnOAc *-♦ 

Nal 

0.097460 

8.98883 

11.58493 

38.453 

Triple ZnOAc 

NaOH 

0.026006 

8.41507 

11.69574 

49.630 

Triple ZnOAc 

Na 20 

0.020149 

8.30426 

11.33557 

21.656 

Triple ZnOAc ^ 

Na2S04 

0.046177 

8.66443 

10.40521 

2.5422 

NaCI ^ 

Na 

0.39336 

9.59479 

10.04252 

1.1029 

NaCI ^ 

Na 2 C 03 

0.90673 

9.95748 

9.84244 

0.69573 

NaCI 

NaHCOs 

1.4373 

10.15756 

9.91562 

0.82341 

NaCI 

NazHPOa 

1.2145 

10.08438 

10.27553 

1.8860 

NaCI 

NazO 

0.53023 

9.72447 

9.91536 

0.82293 

NaCI 

Na2S04 

1.2152 

10.08464 

9.87078 

0.74264 

NaClOa 

AgCi 

1.3465 

10.12922 

10.26037 

1 .8212 

NaCIOs 

NaCI 

0.54908 

9.73963 

9.93159 

0.85427 

NaCIOs 

AgCI 

1.1706 

10.06841 

10.32118 

2.0950 

NaC!04 — 

NaCI 

0.47733 

9.67882 

10.36269 

2.3051 

Na 2 C 03 

Na 

0.43382 

9.63731 

9.79992 

0.63084 

NazCOa 

NaHCOa 

1.5852 

10.20008 

10.23301 

1 .7101 

Na 2 C 03 

NazO 

0.58477 

9.76699 

10.12220 

1 . 3249 

Na 2 C 03 ♦-* 

NaOH 

0.75475 

9.87780 

10.56277 

3.6540 

NaHCOs ^ 

Na 

0.27367 

9.43723 

10.43310 

2.7108 

NaHCOa ^ 

NazO 

0.36890 

9.56690 

10.81425 

6.5200 

Nal 

Na 

0.15337 

9.18575 

10.68457 

4.8369 

Nal 

NazO 

0.20674 

9.31543 

10.12968 

1.3480 

NazO 

Na 

0.74186 

9.87032 

9 64008 

0.43660 

Na 20 

Na2HP04 

2.2904 

10.35992 

9.56182 

0.36460 

Na 20 

NaN03 

2.7427 

10.43818 

9.88919 

0.77479 

NazO 

NaOH 

1.2907 

10.11081 

9.97153 

0.93655 

Na4P207 

Na2HP04 

1.0678 

10.02847 

9.56964 

0.37123 

Na4P207 *-* 

Na 2 HP 04 - 12 H 20 

2.6938 

10.43036 

10.48985 

3 0892 

Na 2 S 04 

Na 

0.32371 

9.51015 

10.12716 

1.3402 

Na2S04 

NazCOj 

0.74618 

9.87284 

9.69584 

0.49641 

Na 2 S 04 ^ 

NazCOj-IOHzO 

2.0145 

10.30416 

10.36017 

2.2918 

Na2S04 ♦-* 

NazO 

0.43635 

9.63983 

9.21696 

0.16480 

N 

NaNOs 

6.0679 

10.78304 

9.30185 

0.20038 

NH 3 

NaNOa 

4.9905 

10.69815 

8.91096 

0.081462 

NH 3 

NaNH4HP04-4H20 

12.276 

11.08904 

9.54782 

0.35304 

NO ^ 

NaNOa 

2.8325 

10.45218 

9.80304 

0.63540 

N 2 O 5 * ♦-* 

NaNOa 

1 . 5738 

10.19696 

10.24122 

1 . 7427 

N 2 O 5 -- 

NazO 

0.57382 

9.75878 

9.69892 

0.49995 

P 2 O 5 -- 

Na2HP04 

2.0002 

10.30108 

9.29713 

0.19821 

P 2 O 5 ♦-> 

Na 2 HP 04 - 12 H 20 

5.0451 

10.70287 

9.53080 

0.33947 

P 2 O 5 *-♦ 

NaNH4HP04-4Hz0 

2.9458 

10.46920 

9.78932 

0.61563 

SO 2 

NaHSOs 

1.6243 

10.21068 

9.70609 

0.50827 

SO 2 *-* 

NazSOa 

1.9675 

10.29391 

9.40495 

0.25407 

SO 2 ^ 

Na2S03*7H20 

3.9359 

10.59505 

10.11118 

1.2918 

SO 3 «-♦ 

NazO 

0.77414 

9.88882 

9.75101 

0.56365 

SO 3 

Na2S04 

1.7741 

10.24899 



STRONTIUM 





Sr »= 87.63 



9.47435 

0.29809 

CO 2 

SrCOs 

3.3546 

10.52565 

9.88796 

0.77261 

SO 3 

SrO 

1.2943 

10.11204 

9.63935 

0.43586 

SO 3 

SrS04 

2.2943 

10.36065 

9.61704 

0.41404 

Sr 

Sf(N03)z 

2.4152 

10.38296 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
+10 

Factor 

STRONTIUM (Continued) 

Sr 87.63 

Factor 

Log. of factor 
+10 

10.22655 

1.6848 

SrCOa ^ Sr 

0.59353 

9.77345 

9.96906 

0.93123 

SrCOs SrCl 2 

1.0738 

10.03094 

9.84767 

0.70417 

SrCOs *-► Sr(HC 03)2 

1.4201 

10.15233 

9.84360 

0.69758 

SrC03 Sr(N03)2 

1.4335 

10.15640 

10.07283 

1.1826 

SrO ^ Sr 

0.84560 

9.92717 

9.81534 

0.65364 

SrO SrCl 2 

1.5299 

10.18466 

9.84628 

0.70191 

SrO *-* SrCOa 

1.4247 

10.15372 

9.69395 

0.49426 

SrO Sr(HC 03)2 

2.0232 

10.30605 

9.68988 

0.48964 

SrO Sr(N 03)2 

2.0423 

10.31012 

10.32145 

2.0963 

SrS 04 Sr 

0.47704 

9.67855 

10.06395 

1.1586 

SrS 04 SrCl 2 

0.86308 

9.93605 

10.09489 

1.2442 

SrS04 ^ SrC 03 

0.80372 

9.90511 

9.93849 

0.86794 

SrS04 Sr(N03)2 

1.1522 

10.06151 

10.24861 

1.7726 

SrS 04 ^ SrO 

SULFUR 

S = 32.066 

0.56414 

9.75139 

10.38132 

2.4061 

AS 2 S 3 HzS 

0.41560 

9.61868 

10.40780 

2.5574 

AS 2 S 3 ♦-» S 

0.39102 

9.59220 

10.69006 

3.8910 

BaS 04 *-* F 6 S 2 

0.25700 

9 . 40994 

10.83562 

6.8490 

BRSO 4 ► H 2 S 

0.14601 

9.16438 

10.45390 

2.8438 

BaS 04 ^ H 2 SO 3 

0.35164 

9.54610 

10.37656 

2.3799 

BaS 04 H 2 SO 4 

0.42018 

9.62344 

10.86210 

7.2795 

BaS04 S 

0.13737 

9.13790 

10.56152 

3.6435 

BaS 04 SO 2 

0.27446 

9.43848 

10.46470 

2.9154 

BaS 04 SO 3 

0.34300 

9.53530 

10.38558 

2.4299 

BaS 04 *-*■ SO 4 

0.41155 

9.61442 

10.62727 

4.2391 

CdS ^ H 2 S 

0.23590 

9.37273 

10.65375 

4.5056 

CdS S 

0.22195 

9.34625 

10.08814 

1.2250 

H 2 SO 4 SO 3 

0.81632 

9.91186 

10.21761 

1.6505 

(NH 4 ) 2 S 04 -- SO 3 

0.60589 

9.78239 

10.12946 

1.3473 

(NH4)2S04 H2S04 

0.74222 

9.87054 

10.37092 

2.3492 

SO 3 H 2 S 

TANTALUM 

Ta = 180.95 

0.42567 

9.62908 

9.91326 

0.81896 

Ta Ta 205 

1.2211 

10.08674 

9.70339 

0.50512 

Ta ^ TaCIs 

1.9797 

10.29661 

11.20589 

16.065 

TaC C 

0.062246 

8.79411 

10.02791 

1.0664 

TaC ♦-♦’Ta 

0.93775 

9.97209 

9.79013 

0.61677 

Ta 205 <—* TaCIs 

1.6213 

10.20987 

10.01602 

1.0376 

Ta 205 ^ Tbz04 

TELLURIUM 

Te = 127.61 

0.96379 

9.98398 

9.81892 

0.65905 

Te ♦-» H2Te04 

1.5173 

10.18108 

9.74480 

0.55565 

Te — H 2 Te 04 - 2 H 20 

1.7997 

10.25520 

9.90282 

0.79951 

Te TeOz 

1.2508 

10.09718 

9.86134 

0.72667 

Te ♦-* TeOs 

1.3761 

10.13866 

10.19437 

1.5646 

(T 6 Q 2 ) 2 S 03 ^ Te 

THALLIUM 

Tl » 204.39 

0.63919 

9.80563 

9.94051 

0.87199 

Tl -♦ TI 2 CO 3 

1.1468 

10.05949 

9.93053 

0.85217 

Tl — TICI 

1.1735 

10.06947 

9.79024 

0.61693 

Tl Til 

1.6209 

10.20976 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 


Log. of factor 
-flO 

Factor 

THALLIUM (Continued) 

Tl » 204.39 

Factor 

Log. of factor 
+10 

9.88493 

0.76724 

Tl 

4-^ TINO 3 

1.3034 

10.11507 

9.98333 

0.96233 

Tl 

TIzO 

1 . 0391 

10.01667 

10.10850 

1.2838 

Tl 2 Cr 04 

^ Tl 

0.77894 

9.89150 

10.16878 

1 . 4749 

TIHSO 4 

Tl 

0.67799 

9.83122 

10.30053 

1.9977 

TIaPtCIfi 

Tl 

0.50058 

9.69947 

10.23105 

1.7024 

TIzPtCle 

TICI 

0.58742 

9.76895 

10.24104 

1 .7420 

TIzPtCle 

TI 2 CO 3 

0.57407 

9.75896 

10.09076 

1.2324 

TIzPtCle 

TII 

0.81140 

9.90924 

10.18545 

1.5327 

TIzPtCle 

-- TINO 3 

0.65245 

9.81455 

10.28385 

1.9224 

TIzPtCIfi 

TIzO 

0.52017 

9.71615 

10.20886 

1 6175 

TiaPtCle 

TI 2 SO 4 

0.61822 

9.79114 

10.09167 

1.2350 

TI 2 SO 4 

Tl 

0.80971 

9.90833 



THORIUM 





Th 

= 232.05 



10.05610 

1 1379 

ThOz 

^ Th 

0.87881 

9.94390 

9.84896 

0.70625 

ThOz 

ThCU 

1.4159 

10.15104 

9.65218 

0.44893 

ThOz 

-- Th(N 03 ) 4 - 6 H 20 

2.2275 

10.34782 



TIN 





Sn 

118.70 



9.79658 

0.62601 

Sn 

SnClz 

1.5974 

10.20342 

9.72102 

0.52605 

Sn 

^ SnCl 2 - 2 H 20 

1.9010 

10.27898 

9 65860 

0.45561 

Sn 

SnCU 

2.1948 

10.34140 

9 50917 

0.32297 

Sn 

SnCl4-(NH4CI)2 

3.0962 

10.49083 

9 94508 

0.88122 

Sn 

SnO 

1 1348 

10.05492 

9 89634 

0.78766 

Sn 

SnOz 

1.2696 

10.10366 

9.90024 

0.79477 

SnOz 

^ SnClz 

1.2582 

10.09976 

9.82469 

0.66786 

SnOz 

SnCl 2 - 2 H 20 

1 . 4973 

10.17531 

9 76226 

0.57844 

SnOz 

^ SnCU 

1.7288 

10.23774 

9 61283 

0 41004 

SnOz 

4 -- SnCU (NH4CI)z 

2.4388 

10.38717 

10.04875 

1.1188 

SnOz 

*-* SnO 

0.89383 

9.95125 



TITANIUM 





Ti 

= 47.90 



10.32349 

2.1061 

KzTiFe 

F 

0.47480 

9.67651 

10.48719 

3.0703 

KzTiFe 

^ K 

0.32570 

9.51281 

10.31519 

2.0663 

KzTiFe 

2 KF 

0.48396 

9.68481 

10.10562 

1.2753 

KzTiFe 

2 (KF- 2 H 20 ) 

0.78411 

9.89438 

10.70006 

O.0125 

KzTiFe 

Tl 

0.19950 

9.29994 

10.47785 

3.0050 

KzTiFe 

^ TiOz 

0.33278 

9.62215 

10.60076 

3.9880 

Ti 

^ c 

0.25075 

9,39924 

10.69793 

4.9880 

TiC 

C 

0.20048 

9.30207 

10.09717 

1.2508 

TIC 

^ Ti 

0.79952 

9.90283 

10.21226 

1 6303 

TiF4 

F 

0.61340 

9.78774 

10.22221 

1.6681 

TiOz 

^ Ti 

0.59950 

9.77779 



TUNGSTEN 





W 

» 183.80 



10.59494 

3.9349 

FeW04 

^ Fe 304 

0.25413 

9.40506 

10.11723 

1.3099 

FeW04 

WO 3 

0.76343 

9.88277 

10.82934 

6.7506 

MgW04 

MgO 

0.14814 

9.17066 

10.06963 

1.1739 

MaW04 

— WO 3 

0.85186 

9.93037 

10.63026 

4.2684 

MnW04 

MnO 

0.23374 

9.36974 

I 10.11593 

1 . 3060 

MnW04 

4 -* WO 3 

0.76572 

9.88407 

1 10.30936 

2.0388 

PbW04 

PbO 

0.49050 

9,69064 
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Log. of factor 
+10 

Factor 

TUNGSTEN (ConUnued) 

W «« 183.92 

Factor 

Log. of factor 
+10 

10.39359 

2.4752 

PbW04 

^ W 

0.40403 

9.60641 

10.29285 

1.9627 

PbW04 

WO 3 

0.50950 

9.70715 

11.18491 

15.308 

W 

c 

0.065327 

8.81509 

9.98604 

0.96837 

W 

W 2 C 

1.0327 

10.01396 

9.97252 

0.93868 

W 

WC 

1.0653 

10.02748 

11.49990 

31.615 

W 2 C 

c 

0.031630 

8.50010 

11.21239 

16.308 

WC 

c 

0.061321 

8.78761 

10.06968 

1.1740 

WO 2 

^ w 

0.85176 

9.83032 

10.61820 

4.1615 

WO 3 

Fa 

0.24088 

9.38180 

10.10074 

1.2611 

WO 3 

W 

0.79298 

9.89926 



URANIUM 





U = 

= 238.07 



10.05477 

1.1344 

UO 2 

U 

0.88151 

9.94523 

10.07159 

1.1792 

U 3 O 8 

4- U 

0.84802 

9.92841 

10.01682 

1.0395 

UaOa 

— UO 2 

0.96200 

9.98318 

9.74744 

0.56903 

U 3 O 8 

4- U02(N03)2-6H20 

1.7888 

10.25256 

10.17602 

1.4997 

U 2 P 2 O 11 

-4 U 

0.66678 

9.82398 

10.12125 

1.3220 

U 2 P 2 OH 

UO 2 

0.75640 

9.87875 



VANADIUM 





V 

= 50.95 



10.71949 

6.2419 

VC 

4 - C 

0.19077 

9.28051 

10.25166 

1.7851 

V20S 

4 - V 

0.56020 

9.74834 

9.89829 

0.79121 

VjOs 

4 -^ VO 4 

1.2639 

10.10171 



YTTCRDIUM 





Yb 

« 173.04 



10.05641 

1.1387 

Yb203 

4-4 Yb 

0.87820 

9.94359 



ZINC 





Zn 

^ 65.38 



10.37939 

2.3954 

BaS04 

4-4 ZnS 

0.41746 

9.62061 

9.90942 

0.81175 

BaS04 

4-4 ZnS04*7H20 

1.2319 

10.09058 

9.90493 

0.80339 

2n 

4-4 ZnO 

1.2447 

10.09507 

10.43594 

2.7286 

ZnNH4P04 

4-+ Zn 

0.36649 

9.56406 

10.34087 

2.1921 

ZnNH4P04 

4-4 ZnO 

0.45618 

9.65913 

9.77604 

0.59709 

ZnO 

4-4 ZnClz 

1.6748 

10.22396 

9.81225 

0.64901 

ZnO 

4—4 ZnC 03 

1.5408 

10.18775 

9.45179 

0.28300 

ZnO 

4-4 ZnS 04 ' 7 H 20 

3.5335 

10.54821 

10.36741 

2.3303 

Zn 2 P 207 

4-4 Zn 

0.42913 

9.63259 

10.27234 

1.8721 

Zn2P207 

-4 ZnO 

0.53415 

9.72766 

10.17332 

1.4905 

ZnS 

4-4 Zn 

0.67094 

9.82668 

10.07825 

1.1974 

ZnS 

4-4 ZnO 

0.83513 

9.92175 

9.53004 

0.33887 

ZnS 

4-4 ZnS 04 ' 7 H 20 

2.9509 

10.46996 



ZIRCONIUM 





Zr 

» 91.22 



10.39553 

2.4861 

KaZrFe 

-4 F 

0.40223 

9.60447 

10.38722 

2.4391 

KiZrFe 

4-4 2KF 

0.40999 

9.61278 

10.17766 

1.5054 

K22rF6 

4-4 2 (KF» 2 H 20 ) 

0.66426 

9.82234 

10.49234 

3.1070 

KzZrFe 

4-4 Zr 

0.32185 

9.50766 

10.36175 

2.3001 

KzZrFe 

4-4 ZrOi 

0.43476 

9.63825 

10.93423 

8.5947 

ZrC 

-4 c 

0.11635 

9.06577 

10.34247 

2.2003 

ZrF4 

F 

0.45449 

9.65753 

10.13059 

1.3508 

ZrOz 

4-4 Zr 

0.74030 

9.86941 

9.66716 

0.46468 

ZrOz 

4-4 ZrP 207 

2.1520 

10.33284 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF 
DEXTROSE, INVERT SUGAR, LACTOSE AND MALTOSE * 
Method of Munson and Walker, Jour. Amer, Chem. Soc. 28, 663, (1906). 

Twenty five ml. (25 mlj of Fehling Solution A and 25 ml. of Fehling Solution B as 
modified by the Assoc, of Ofiicial Agricultural Chemists (for preparation of these solu- 
tions see under Special Reagents and Solidvons) are added to 50 ml. of the sugar solution 
in a 400 ml. beaker (when a smaller volume of sugar solution must be used, sufficient 
water must be addend to make the final volume of solution 100 ml.) and the mixture 
heated at such a rate that a boiling temperature is obtained in four minutes and the 
boiling continued for exactly two minutes longer, keeping the beaker covered with a 
watch glass throughout the entire time of heating; the mixture is immediately filtered 
with suction through a Gooch crucible, washing the precipitated cuprous oxide first 
with water at 60‘^C., then with 10 ml. of alc!ohol and finally with 10 ml. of ether; after 
drying for 30 minutes at 100°C. and c<x)ling in a desiocator it is weighed as cuprous 
oxide. 


(Values in the Table Expressed in Milligrams) 



♦ For better values see foUowino table of values by Hammond* 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

Dextrose 

Invert 

Lactose 

Maltose 

(CU 2 O) 


(t^Gluoose) 

Sugar 

Ci2H220n +H 2 O 

Ci2H220n +H 2 O 

55 

48.9 

23.5 

24.6 

35.8 

43.8 

56 

49.7 

23.9 

25.0 

36.4 

44.6 

57 

50.6 

24.3 

25.5 

37.1 

45.4 

58 

51.5 

24.8 

25.9 

37.8 

46.3 

59 

52.4 

25.2 

26.4 

38.5 

47.1 

60 

53.3 

25.6 

26.8 

39.2 

48.0 

61 

54.2 

26.1 

27.3 

39.9 

48.8 

62 

55.1 

26.5 

27.7 

40.5 

49.6 

63 

56.0 

27.0 

28.2 

41.2 

50.5 

64 

56.8 

27.4 

28.6 

41.9 

51.3 

65 

57.7 

27.8 

29.1 

42.6 

52.1 

66 

58.6 

28.3 

29.5 

43.3 

53.0 

67 

59.5 

28.7 

30.0 

44.0 

53.8 

68 

60.4 

29.2 

30.4 

44.7 

54.6 

69 

61.3 

29.6 

30.9 

45.3 

55.5 

70 

62.2 

30.0 

31.3 

46.0 

56.3 

71 

63.1 

30.5 

31.8 

46.7 

57.1 

72 

64.0 

30.9 

32.3 

47.4 

58.0 

73 

64.8 

31.4 

32.7 

48.1 

58.8 

74 

65.7 

31.8 

33.2 

48.8 

59.6 

75 

66.6 

32.2 

33.6 

49.4 

60.5 

76 

67.5 

32.7 

34.1 

50.1 

61.3 

77 

68.4 

33.1 

34.5 

50.8 

62.1 

78 

69.3 

33.6 

35.0 

51.5 

63.0 

79 

70.2 

34.0 

35.4 

52.2 

63.8 

80 

71.1 

34.4 

35.9 

52.9 

64.6 

81 

71.9 

34.9 

36.3 

53.6 

65.5 

82 

72.8 

35.3 

36.8 

54.2 

66.3 

83 

73.7 

35.8 

37.3 

54.9 

67.1 

84 

74.6 

36.2 

37.7 

55.6 

68.0 

85 

75.5 

36.7 

38.2 

56.3 

68.8 

86 

76.4 

37.1 

38.6 

57.0 

69.7 

87 

77.3 

37.5 

39.1 

57.7 

70.5 

88 

78.2 

38.0 

39.5 

58.4 

71.3 

89 

79.1 

38.4 

40.0 

59.0 

72.2 

90 

79.9 

38.9 

40.4 

59.7 

73.0 

91 

80.8 

39.3 

40.9 

60.4 

73.8 

92 

81.7 

39.8 

41.4 

61.1 

74.7 

93 

82.6 

40.2 

41.8 

61.8 

75.5 

94 

83.5 

40.6 

42,3 

62.5 

76.3 

95 

84.4 

41.1 

42.7 

63.2 

77.2 

96 

85.3 

41.5 

43.2 

63.8 

78.0 

97 

86.2 

42.0 

43.7 

64.5 

78.8 

98 

87.1 

42.4 

44.1 

65.2 

79.7 

99 

87.9 

42.9 

44.6 

65.9 

80.5 

100 

88.8 

43.3 

45.0 

66.6 

81.3 

101 

89.7 

43.8 

45.5 

67.3 

82.2 

102 

90.6 

44,2 

46.0 

68.0 

83.0 

103 

91.5 

44.7 

46.4 

68.7 

83.8 

104 

92.4 

45.1 

46.9 

69.3 

84.7 

105 

93.3 

45.5 

47,3 

70.0 

85.5 

106 

94.2 

46.0 

47.8 

70.7 

86.3 

107 

95.0 

46.4 

48.3 

71.4 

87.2 

108 

95.9 

46.9 

48.7 

72.1 

88.0 

109 

96.8 

47.3 

49.2 

72.8 

88.8 

110 

97.7 

47.8 

49.6 

73.6 

89.7 

111 

98.6 

48.2 

50.1 

74.2 

90.5 

112 

99.5 

48.7 

50.6 

74.8 

91.3 

113 

100.4 

49.1 

51.1 

75.5 

92.2 

114 

101.3 

49.6 

51.5 

76.2 

93.0 

115 

102.2 

50.0 

51.9 

76.9 

93.9 

116 

103.0 

60.5 

52.4 

77.0 

94.7 
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CUPROUS OXIDE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


Cuprous Oxide 

Copper 

Dextrose 

(CuzO) 

(Cu) 

d-Glucose) 

117 

103.9 

50.9 

118 

104.8 

51.4 

119 

105.7 

51.8 

120 

106.6 

52.3 

121 

107.5 

52.7 

122 

108.4 

53.2 

123 

109.3 

53.6 

124 

110.1 

54.1 

125 

111.0 

54.5 

126 

111.9 

55.0 

127 

112.8 

55.4 

128 

113.7 

55.9 

129 

114.6 

56.3 

130 

115.5 

56.8 

131 

116.4 

57.2 

132 

117.3 

57.7 

133 

118.1 

58.1 

134 

119.0 

58.6 

135 

119.9 

59.0 

136 

120.8 

59.5 

137 

121.7 

60.0 

138 

122.6 

60.4 

139 

123.5 

60.9 

140 

124.4 

61.3 

141 

125.2 

61.8 

142 

126.1 

62.2 

143 

127.0 

62.7 

144 

127.9 

63.1 

145 

128.8 

63 6 

146 

129,7 

64.0 

147 

130.6 

64.5 

148 

131 .5 

65.0 

149 

132.4 

65.4 

150 

133.2 

65.9 

151 

134.1 

66.3 

152 

135.0 

66.8 

153 

135.9 

67.2 

154 

136.8 

67.7 

155 

137.7 

68.2 

156 

138.6 

68.6 

157 

139.5 

69.1 

158 

140.3 

69.5 

159 

141.2 

70.0 

160 

142.1 

70.4 

161 

143.0 

70.9 

162 

143.9 

71.4 

163 

144.8 

71.8 

164 

145.7 

72.3 

165 

146.6 

72.8 

166 

147.5 

73.2 

167 

148.3 

73.7 

168 

149.2 

74.1 

169 

150.1 

74.6 

170 

151.0 

75.1 

171 

151.9 

75.5 

172 

152.8 

76.0 

173 

153.7 

76.4 

174 

154.6 

76.9 

175 

155.5 

■?#.4 

176 

156.3 

77.8 

177 

157.2 

78.3 

178 

158.1 

78.8 


Invert 

Suffer 

Lactose 

CizHjzOii -f-HzO 

Maltose 

CizHzzOn -flljO 

52.9 

78.3 

95.5 

53.3 

79.0 

96.4 

53.8 

79.6 

97.2 

54.3 

80.3 

98.0 

54.7 

81.0 

98.9 

55.2 

81.7 

99.7 

55.7 

82.4 

100.5 

56.1 

83.1 

101.4 

56.6 

83.8 

102.2 

57.0 

84.5 

103.0 

57.5 

85.1 

103.9 

58.0 

85.8 

104.7 

58.4 

86.5 

105.5 

58.9 

87.2 

106.4 

59.4 

87.9 

107.2 

59.8 

88.6 

108.0 

60.3 

89.3 

108.9 

60.8 

90.0 

109.7 

61.2 

90.6 

110.5 

61.7 

91.3 

111.4 

62.2 

92.0 

112.2 

62.6 

92.7 

113.0 

63.1 

93.4 

113.9 

63.6 

94.1 

114.7 

64.0 

94.8 

115.5 

64.5 

95.5 

116.4 

65.0 

96.1 

117.2 

65.4 

96.8 

118.0 

65.9 

97.6 

118.9 

66.4 

98.2 

119.7 

66.9 

98.9 

120.5 

67.3 

99.6 

121.4 

67.8 

100.3 

122,2 

68.3 

101.0 

123.0 

68.7 

101.6 

123.9 

69.2 

102.3 

124.7 

69.7 

103.0 

125.5 

70.1 

103.7 

126.4 

70.6 

104.4 

127,2 

71.1 

105.1 

128.0 

71.6 

105.8 

128.9 

72.0 

106.5 

129.7 

72.5 

107.2 

130.5 

73.0 

107.9 

131.4 

73.4 

108.5 

132.2 

73.9 

109.2 

133.0 

74.4 

109.9 

133.9 

74.9 

110.6 

134.7 

75.3 

111.3 

135.5 

75.8 

112.0 

136.4 

76.3 

112.7 

137.2 

76.8 

113.4 

138.0 

77.2 

114.1 

138.9 

77.7 

114.8 

139.7 

78.2 

115.4 

140.5 

78.7 

116.1 

141.4 

79.1 

116.8 

142.2 

79.6 

117.5 

143.0 

80.1 

118.2 

143.9 

80.6 

118.9 

144.7 

81.0 

119.6 

146.5 

81.5 

120.3 

146.4 
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ODPROUS OXroE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


f CaDrom Oxide Cooper 

Dextrose 

Invert 

Lactose 

Maltose 

(CuiO) 


(d>Gluooae) 

Sugar 


C 12 H 22 O 11 +H 2 O 

179 

159.0 

79.2 

82.0 

121.0 


180 

159.9 

79.7 

82.5 

121.6 

148.0 

181 

160.8 

80.1 

82.9 

122.3 

148.9 

182 

161.7 

80.6 

83.4 

123.1 

149.7 

183 

162.6 

81.1 

83.9 

123.7 

150.5 

184 

163.4 

81.5 

84.4 

124.3 

151.4 

185 

164.3 

82.0 

84.9 

125.1 

152.2 

186 

165.2 

82.5 

85.3 

125.8 

153.0 

187 

166.1 

82.9 

85.8 

126.5 

153.9 

188 

167.0 

83.4 

86.3 

127.2 

154.7 

189 

167.9 

83.9 

86.8 

127.9 

155.5 

190 

168.8 

84.3 

87.2 

128.5 

156.4 

191 

169.7 

84.8 

87.7 

129.2 

157.2 

192 

170.6 

85.3 

88.2 

129.9 

158.0 

193 

171.4 

85.7 

88.7 

130.6 

158.9 

194 

172.3 

86.2 

89.2 

131.3 

159.7 

195 

173.2 

86.7 

89.6 

132.0 

160.5 

196 

174.1 

87.1 

90.1 

132.7 

161.4 

197 

175.0 

87.6 

90.6 

133.4 

162.2 

198 

175.9 

88.1 

91.1 

134.1 

163.0 

199 

176.8 

88.5 

91.6 

134.8 

163.9 

200 

177.7 

89.0 

92.0 

135.4 

164.7 

201 

178.5 

89.5 

92.5 

136.1 

165.5 

202 

179.4 

89.9 

93.0 

136.8 

166.4 

203 

180.3 

90.4 

93.5 

137.5 

167.2 

204 

181.2 

90.9 

94.0 

138.2 

168.0 

206 

182.1 

91.4 

94.5 

138.9 

168.9 

206 

183.0 

91.8 

94.9 

139.6 

169.7 

207 

183.9 

92.3 

95.4 

140.3 

170.5 

208 

184.8 

92.8 

95.9 

141.0 

171.4 

209 

185.6 

93.2 

96.4 

141.7 

172.2 

210 

186.5 

93.7 

96.9 

142.3 

173.0 

211 

187.4 

94.2 

97.4 

143.0 

173.8 

212 

188.3 

94.6 

97.8 

143.7 

174.7 

213 

189.2 

95.1 

98.3 

144.4 

175.5 

214 

190.1 

95.6 

98.8 

145.1 

176.4 

215 

191.0 

96.1 

99.3 

145.8 

177.2 

216 

191.9 

96.5 

99.8 

146.5 

178.0 

217 

192.8 

97.0 

100.3 

147.2 

178.9 

218 

193.6 

97.5 

100.8 

147.9 

179.7 

219 

194.6 

98.0 

101.2 

148.6 

180.5 

220 

195.4 

98.4 

101.7 

149.3 

181.4 

221 

196.3 

98.9 

102.2 

150.0 

182.2 

222 

197.2 

99.4 

102.7 

150.7 

183.0 

223 

198.1 

99.9 

103.2 

151.3 

183.9 

224 

199.0 

100.3 

103.7 

152.0 

184.7 

225 

199.9 

100.8 

104.2 

152.7 

185.5 

226 

200.7 

101.3 

104.6 

153.4 

186.4 

227 

201.6 

101.8 

105.1 

154.1 

187.2 

228 

202.5 

102.2 

105.6 

154.8 

188.0 

229 

203.4 

102.7 

106.1 

155.5 

188.8 

230 

204.3 

103.2 

106.6 

156.2 

189.7 

231 

206.2 

103.7 

107.1 

156.9 

190.5 

232 

206.1 

104.1 

107.6 

157.6 

191.3 

233 

207.0 

104.6 

108.1 

158.3 

192.2 

234 

207.9 

105.1 

108.6 

159.0 

193.0 

235 

208.7 

105.6 

109.1 

159.6 

193.8 

236 

209.6 

106.0 

109.5 

160.3 

194.7 

237 

210.5 

106.5 

110.0 

161.0 

195.5 

238 

211.4 

107.0 

110.5 

161.7 

196.3 

239 

212.3 

107.5 

111.0 

162.4 

197.2 

240 

213.2 

108.0 

111.5 

163.1 

198.0 





U»5S 


CUPROUS OXroE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 
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cxnntous oxide and copper equivalent of dextrose, invert 
SUGAR, lactose AIVD MALTOSE 


Lactose Maltose 

CuHzzOit+HzO CuH»Oii+HzO 


303 

269.1 


304 

270.0 


305 

270.9 

’ 

306 

271.8 


307 

272.7 


308 

273.6 


309 

274.5 


310 

275.4 


311 

276.3 


312 

277.1 


313 

278.0 


314 

278.9 


315 

279.8 


316 

280.7 


317 

281.6 


318 

282.5 


319 

283.4 


320 

284.2 


321 

285.1 


322 

286.0 


323 

286.9 


324 

287.8 


325 

288.7 


326 

289.6 


327 

290.5 


328 

291.4 


329 

292.2 


330 

293.1 


331 

294.0 


332 

294.9 


333 

295.8 


334 

296.7 


335 

297.6 


336 

298.5 


337 

299.3 


338 

300.2 


339 

301.1 


340 

302.0 


341 

302.9 


342 

303.8 


343 

304.7 


344 

305,6 


345 

306.5 


346 

307.3 


347 

308.2 


348 

309.1 


349 

310.0 


350 

310.9 


351 

311.8 


352 

312.7 


353 

313.6 


354 

314.4 


355 

315.3 


356 

316.2 


357 

317.1 


358 

318.0 


359 

318.9 


360 

319.8 


361 

320.7 


362 

321.6 


363 

322.4 


364 

323.3 
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CUPROUS OXroE AND COPPER EQUIVALENT OP DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


CuDrotu Oxide Coddot Dextrose Invert Lactose Maltose | 

(CU20) ' ~ 

366 

366 325.1 170.6 175.6 250.9 302.8 

367 326.0 171.1 176.1 251.6 303.6 

368 326.9 171.6 176.7 252.3 304.5 ' 

369 327.8 172.1 177.2 253.0 305.3 



Dextrose 

([d-Gluoose^ 

Invert 

SvLgor < 

Lactose 

i3l2H220i 1 H-H2< 

Maltose 
0 C|2H220 iI + 

324.2 

170.1 

’ 175.1 

250.2 

302.0 

325.1 

170.6 

175.6 

250.9 

302.8 

326.0 

171.1 

176.1 

251.6 

303.6 

326.9 

171.6 

176.7 

252.3 

304.5 

327.8 

172.1 

177.2 

253.0 

305.3 

328.7 

172.7 

177.7 

253.7 

306.1 

329.5 

173.2 

178.3 

254.4 

307.0 

330.4 

173.7 

178.8 

255.1 

307.8 

331.3 

174.2 

179.3 

255.8 

308.6 

332.2 

174.7 

179.8 

256.5 

309.5 

333.1 

175.3 

180.4 

257.2 

310.3 

334.0 

175.8 

180.9 

257.9 

311.1 

334.9 

176.3 

181.4 

258.6 

312.0 

335.8 

176.8 

182.0 

259.3 

312.8 

336.7 

177.3 

182.5 

260.0 

313.6 

337.5 

177.9 

183.0 

260.7 

314.5 

338.4 

178.4 

183.6 

261.4 

315.3 

339.3 

178.9 

184.1 

262.1 

316.1 

340.2 

179.4 

184.6 

262.8 

316.9 

341.1 

180.0 

185.2 

263.5 

317.8 

342.0 

180.5 

185.7 

264.2 

318.6 

342.9 

181.0 

186.2 

264.9 

319.4 

343.8 

181.5 

186.8 

265.6 

320.3 

344.6 

182.0 

187.3 

266.3 

321.1 

345.5 

182.6 

187.8 

267.0 

321 .9 

346.4 

183.1 

188.4 

267.7 

322.8 

347.3 

183.6 

188.9 

268.4 

323.6 

348.2 

184.1 

189.4 

269.1 

324.4 

349.1 

184.7 

190.0 

269.8 

325.2 

350.0 

185.2 

190.5 

270.5 

326.1 

350.9 

185.7 

191.0 

271.2 

326.9 

35^8 

186.2 

191.6 

271.9 

327.7 

352.6 

186.8 

192.1 

272.6 

328.6 

353.5 

187.3 

192.7 

273.3 

329.4 

354.4 

187.8 

193.2 

274. C 

330.2 

355.3 

188.4 

193.7 

274.7 

331.1 

356.2 

188.9 

194.3 

275.4 

331.9 

357.1 

189.4 

194.8 

276.1 

332.7 

358.0 

189.9 

195.4 

276.8 

333.6 

358.9 

190.5 

195.9 

277.5 

334.4 

359.7 

191.0 

196.4 

278.2 

335.2 

360.6 

191.5 

197.0 

278.9 

336.0 

361.5 

192.1 

197.5 

279.6 

336.9 

362.4 

192.6 

198.1 

280.3 

337.7 

363.3 

193.1 

198.6 

281.0 

338.5 

364.2 

193.7 

199.1 

281.7 

339.4 

365.1 

194.2 

199.7 

282.4 

340.2 

366.0 

194.7 

200.2 

283.2 

341,0 

366.9 

195.2 

200.8 

283.9 

341 .9 

367.7 

195.8 

201.3 

284.6 

342.7 

368.6 

196.3 

201.8 

285.3 

343.5 

369.5 

196.8 

202.4 

286.0 

344.4 

370.4 

197.4 

202.9 

286.7 

345.2 

371.3 

197.9 

203.5 

287.4 

346.0 

372.2 

198.4 

204.0 

288.1 

346.8 

373.1 

199.0 

204.6 

288.8 

347.7 

374,0 

199.5 

205.1 

289.5 

348.5 

374.8 

200.1 

205.7 

290.2 

349.3 

375.7 

200.6 

206.2 

290.9 

350.2 

376.6 

201.1 

206.7 

291.6 

351.0 

377.6 

201.7 

207,3 

292.3 

351.8 

378.4 

202.2 

207.8 

293.0 

352.7 
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CUPROUS OXroE AND COPPER EQUIVALENT OF DEXTROSE, INVERT 
SUGAR, LACTOSE AND MALTOSE 


1 Cuprous Oxide 

Copper 

(Cu) 


Invwt 

Lactose 


mmmsmm 

(u-61uoose) 

Sugar 

CiaHaiOn -fHi* 

427 

379.3 

202.8 

208.4 

293.7 

353.5 

428 

380.2 

203.3 

208.9 

294.4 

354.3 

429 

381 1 

203.8 

209.5 

295.1 

355.1 

430 

382.0 

204.4 

210.0 

295.8 

356.0 

431 

382.8 

204.9 

210.0 

296.5 

356.8 

432 

383.7 

206.5 

211.1 

297.2 

357.6 

433 

384.6 

206.0 

211.7 

297.9 

358.5 

434 

385.5 

206.5 

212.2 

298.6 

359.3 

435 

386.4 

207.1 

212.8 

299.3 

360.1 

430 

387.3 

207.6 

213.3 

300.0 

361.0 

437 

388.2 

208.2 

213.9 

300.7 

361.8 

438 

389.1 

208.7 

214.4 

301.4 

362.6 

439 

390.0 

209.2 

215.0 

302.1 

363.4 

440 

390.8 

209.8 

216.5 

302.8 

364.3 

441 

391.7 

210.3 

216.1 

303.5 

365.1 

442 

392.6 

210.9 

216.6 

304.2 

365.9 

443 

393.5 

211.4 

217.2 

304.9 

366.8 

444 

394.4 

212.0 

217.8 

305.6 

367.6 

446 

395.3 

212.5 

218.3 

306.3 

368.4 

440 

396.2 

213.1 

218.9 

307.0 

369.3 

447 

397.1 

213.6 

219.4 

307.7 

370.1 

448 

397.9 

214.1 

220.0 

308.4 

370.9 

449 

398.8 

214.7 

220.5 

309.1 

371.7 

450 

399.7 

215.2 

221.1 

309.9 

372.6 

451 

400.6 

215.8 

221.6 

310.6 

373.4 

452 

401.5 

216.3 

222.2 

311.3 

374.2 

453 

402.4 

216.9 

222.8 

312.0 

375.1 

454 

403.3 

217.4 

223.3 

312.7 

375.9 

455 

404.2 

218.0 

223.9 

313.4 

376.7 

460 

405.1 

218.5 

224.4 

314.1 

377.6 

457 

405.9 

219.1 

225.0 

314.8 

378.4 

458 

406.8 

219.6 

225.5 

315.5 

379.2 

459 

407.7 

220.2 

226.1 

316.2 

380.0 

400 

408.6 

220.7 

226.7 

316.9 

380.9 

401 

409.5 

221.3 

227.3 

317.6 

381.7 

462 

410.4 

221.8 

227.8 

318.3 

382.5 

463 

411.3 

222.4 

228.3 

319.0 

383.4 

464 

412.2 

222.9 

228.9 

319.7 

384.2 

465 

413.0 

223.5 

229.5 

320.4 

385.0 

460 

413.9 

224.0 

230.0 

321.1 

385.9 

467 

414.8 

224.6 

230.6 

321.8 

386.7 

468 

415.7 

225.1 

231.1 

322.5 

387.5 

469 

416.6 

225,7 

231.7 

323.2 

388.3 

470 

417.5 

226.2 

232.3 

323.9 

389.2 

471 

418.4 

226.8 

232.8 

324.6 

390.0 

472 

419.3 

227.4 

233.4 

325.3 

390.8 

473 

420.2 

227.9 

234.0 

326.0 

391.7 

474 

421.0 

228.3 

234.5 

326.8 

392.5 

475 

421.9 

229.0 

235.1 

327.5 

393.3 

476 

422.8 

229.0 

235.7 

328.2 

394.2 

477 

423.7 

230.1 

236.2 

328.0 

395.0 

478 

424.6 

230.7 

236.8 

329.6 

395.8 

479 

425.6 

231.3 

237.4 

330.3 

396.6 

480 

426.4 

231.8 

237.9 

331.0 

397.5 

481 

427.3 

232.4 

238.5 

331.7 

398.3 

482 

428.1 

232.9 

239.1 

332.4 

399.1 

483 

429.0 

233.5 

239.6 

333.1 

400.0 

484 

429.9 

234.1 

240.2 

333.8 

400.8 

486 

430.8 

234.6 

240.8 

334.5 

401.6 

488 

431.7 

235.2 

241.4 

335.2 

402,4 

487 

432.6 

235.7 

241.9 

335.9 

403.3 

488 

433.6 

236.3 

242.6 

336.6 

404,1 

489 

434.4 

236.9 

243.1 

337.3 

404.9 

490 

435.3 

237.4 

243.6 

338.0 

406.8 
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MUNSON- WALKER REDUCING-SUGAR VALUES 

Cf. Lester D. Hammond, Jour. Res. Natl. Bw. Stand. 54, 579 {19^). 

Sugara of higher purity than those originally used in making up the Munson-Walker 
determinations having become available, a redetermination of the earlier work has been 
made by llatntnond. To liiis have been added the values for Icvulose, as well as the values 
for an additional sugar mixture containing 0.3 g. of total sugar. This latter mixture extends 
the adaptability of the method lx> include such prodiicta as simulated molasses, which 
contain such high percentages ol* invert sugar in the total sugar present that neither column 
of sugar-mixture values in the original Munson-Walker table was directly applicable. The 
invert sugar used in the determination of the values given in the following table were 
prepared by taking equal weights of crystalline dextrose and levulosc. The conditions of the 
Munson-Walker method ^ were followed, except that the capper was determined electrolyt- 
ically and the solution was heated by electricity. 

The 400 ml. beaker is placed in an electi ic heater such that the 100 ml. of solution it 
contains is entirely surrounded by a nest of the resisUiiube wire. The electric current is 
adjusted so that the solution cun be brought to boiling in the 4-minute interval used in the 
method to within ±5 seconds. 

The cuprous oxide is transferred to a Gooch crucible, washed, and then dissolved by the 
slow dropwise addition of 5 ml. of 1 ;1 nitric acid. The coppejr nitrate is received in a 250 ml. 
beaker, and 10 ml. of 1:1 nitric acid added, as well as a^ut 5 g. of ammonium sulfate. 
Cnniigh water to cover the eylindrieal platinum-gauze electrodes is added, makiug the* 
total volume of electrolyte about 180 ml. The eh*otrolysis is conducted for about 36 hour&i 
at a current density of approximately 0.10 amp./sq. dm. : and upon completion, as indicated 
by the ferrocyanide lest, the electrolyte is displa<*ed with distilled water before breaking the 
current. The coi)por deposit is washed with alcohol, dried for 15 minutes at 100®G., cooled 
in a desiccator, and weighed.^ 


(Values in the Table Expressed in Milligrams) * 


— 

Copper 

(Cu) 

Cuprous 

Oxide 

(CuaO) 

Dextrose 

(d-Glucose) 

Invert 

Sugar 

Invert Sugar and Sucrose 

ijevulose 

Weig 

0 3 g. 

ht of Total S 

0.4 g. 

ugar 

2.0 g. 

10 

11.3 

4.6 

5.2 

3.2 

2.9 


5.1 

11 

12.4 

5.1 

5.7 

3.7 

3.4 


5.6 

12 

13.5 

5.6 

6.2 

4 2 

3.9 


6.1 

13 

14.6 

6,0 

6.7 

4.8 

4.4 


6.7 

14 

15.8 

6.5 

7,2 

5.3 

4.9 


7.2 

16 

16.9 

7.0 

7.7 

5.8 

5.4 


7,7 

16 


7.5 

8.2 

6.3 

5.9 


8.3 

17 

19.1 

8.0 

8.7 

6.8 

6.4 


8.8 

18 

20.3 

8.5 

9.2 

7.3 

6.9 



9.3 

19 

21.4 

8.9 

9.7 

7.8 

7.4 


9.9 

20 

22.5 

9.4 


8.3 

7.9 

1.9 

10.4 

21 

23.6 

9.9 

10.7 

8.8 

8.4 

2.4 

10.9 

22 

24.8 

10.4 

11.2 

9.3 

8.9 

2.9 

11.5 

23 

25.9 

1C. 9 

11.7 

9.9 

9.5 

3.4 

12.0 

24 

27.0 

11.4 

12.3 

10.4 

10.0 

3.9 

12.5 

25 

28.1 

11.9 

12.8 

10.9 

10.6 

4.4 

13.1 

26 

29.3 

12.3 

13.3 

11.4 

11.0 

4.9 

13.6 

27 

30.4 

12.8 

13.8 

11.9 

11.5 

5.6 

14.2 

28 

31.5 

13.3 

14.3 

12.4 

12.0 

6.0 

14.7 

29 

32.6 

13.8 

14.8 

12.9 

12.5 

6.5 

15.2 

30 

33.8 

14.3 

15.3 

13.4 

13.0 

7.0 

15.8 

31 

34.9 

14.8 

15.8 

14.0 

13.5 

7.5 

16.3 

32 

36.0 

15.3 

16.3 

14.5 

14.1 

8.0 

16.8 

33 

37.2 

15.7 

16.8 

15.0 

14.6 

8.5 

17.4 

34 

38.3 

16.2 

17.3 

15.5 

15.1 

9.0 

17.9 


' See preceding table. 

2 The electrolysis can be completed overnight by using a larger current. Cf. Sherrer, Bell, and Moger* 
man, Jour. Res. Natl. Bu. Stand. 22, 697 {1939). 

3 In the routine analysis of sugar products, any method of determining copper which is suitable to the 

products may be used. .... . . ... 

4 The values in the table for concentrations of reducing sugar less than 20 mg are extrapolated and 
ehould be used with caution and only for approximate determinations. 
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MI3NSON-WALKER-HAMMOND REDUCING-SUGAR VALUES 



Cuprous 

Oxide 

(Cu*0) 

Dextrose 

(d’Glucose) 

Invert 

Sugar 

Invert Sugar and Sucrose 

LevuloBe 


Weight of Total Sugar 

0.3 g. 

0.4 g. 

2.0 g. 

155 

■rn w 

77.3 

80.8 

79.5 

79.0 

73.1 

84.4 

156 

f! 

77.8 

81.3 

80.1 

79.6 

73.7 

85.0 

157 


78.3 

81.9 

80.6 

80.1 

74.2 

85.6 

158 

177.9 

78.9 

82.4 

81.2 

80.6 

74.8 

86.1 

159 

179.0 

79.4 

83.0 

81.7 

81.2 

76.3 

86.7 

160 

180.1 

79.9 

83.5 

82.2 

81.7 

75.9 

87.3 

161 

181.3 

80.4 

84.0 

82.8 

82.3 

76.4 

87.8 

162 

182.4 

81.0 

84.6 

83.3 

82.8 

77.0 

88.4 

163 

183.5 

81.5 

85.1 

83.9 

83.4 

77.5 

89.0 

164 

184.6 

82.0 

85.7 

84.4 

83.9 

78.1 

89.5 

165 

185.8 

82.5 

86.2 

85.0 

84.5 

78.6 

90.1 

166 

186.9 

83.1 

86.8 

85.5 

85.0 

79.2 

90.6 

167 

188.0 

83.6 

87.3 

86.1 

85.6 

79.7 

91 .2 

168 

189.1 

84.1 

87.8 

86.6 

86.1 

80.3 

91.8 

169 

190.3 

84.6 

88.4 

87.2 

86.7 

80.8 

92.3 

170 

191.4 

85.2 

88.9 

87.7 

87.2 

81.4 

92.9 

171 

192.5 

85.7 

89.5 

88.3 

87.8 

81.9 

93.5 

172 

193.6 

86.2 

90.0 

88.8 

88.3 

82.5 

94.0 

173 

194.8 

86.7 

90.6 

89.4 

88.9 

83.0 

94.6 

174 

195.9 

87.3 

91.1 

89.9 

89.4 

83.6 

95.2 

175 

197.0 

87.8 

91 .7 

90.5 

90.0 

84.1 

95.7 

176 

198.1 

88.3 

92.2 

91.0 

90.5 

84.7 

96.3 

177 

199.3 

88.9 

92.8 

91.6 

91.1 

85.2 

96.9 

178 

200.4 

89.4 

93.3 

92.1 

91.6 

85.8 

97.4 

179 

201.5 

89.9 

93.8 

92.7 

92.2 

86.3 

98.0 

180 

202.7 

90.4 

94.4 

93.2 

92.7 

86.9 

98.6 

181 

203.8 

91.0 

94.9 

93.8 

93.3 

87.4 

99.2 

182 

204.9 

91.5 

95.5 

94.3 

93.8 

88.0 

99.7 

183 

206.0 

92.0 

96.0 

94.9 

94.4 

88.6 

100.3 

184 

207.2 

92.6 

96.6 

95.4 

94.9 

89.1 

100.9 

185 

208.3 

93.1 

97.1 

96.0 

95.5 

89.7 

101,4 

186 

209.4 

93.6 

97.7 

96.5 

96.0 

90.2 

102.0 

187 

210.5 

94.2 

98.2 

97.1 

96.6 

90.8 

102.6 

188 

211.7 

94.7 

98.8 

97 6 

97.1 

91.3 

103.1 

189 

212.8 

95.2 

99.3 

98.2 

97.7 

91.9 

103.7 

190 

213.9 

96.7 

99.9 

98.7 

98.2 

92.4 

104.3 

191 

1 215.0 

96.3 

100.4 

99.3 

98.8 

93.0 

104.8 

192 

216.2 

96.8 

101.0 

99.9 

99.4 

93.6 

105.4 

193 

217.3 

97.3 

101.5 

100.4 

99.9 

94.1 

106.0 

194 

218.4 

97.9 

102.1 

101.0 

100.5 

94.7 

106.6 

195 

219.5 

98.4 

102.6 

101.6 

101.0 

95.2 

107.1 

196 

220.7 

98.9 

103.2 

102.1 

101.6 

95.8 

107.7 

197 

221.8 

99.5 

103.7 

102.6 

102.1 

96.4 

108.3 

198 

222.9 

100.0 

104.3 

103.2 

102.7 

96.9 

108.8 

199 

224.0 

100.5 

104.8 

103.7 

103.2 

97.6 

109.4 


225.2 

101.1 

105.4 

104.3 

103.8 

98.0 

110.0 

KITH 

226.3 

101.6 

106.0 

104.9 

104.4 

98.6 

110.6 


227.4 

102.2 

106.5 

1P5.4 

104.9 

99.2 

111.1 

1 203 

228.5 

102.7 

107.1 

foe.o 

105.5 

99.7 

111.7 

204 

229.7 

103.2 

107.6 

106.5 

106.0 

100.3 

112.3 


230.8 

103.8 

108.2 

107.1 

106.6 

100.9 

112.9 


231.9 

104.3 

108.7 

107.6 

107.2 

101.4 

113.4 


233.1 

104.8 

109.3 

108.2 

107.7 

102.0 

114.0 


234.2 

105.4 

109.8 

108.8 

108.3 

102.5 

114.6 

209 

235.3 

105.9 

110.4 

109.3 

108.8 

103.1 

115.2 

210 

236.4 

106.5 

110.9 

109.9 

109.4 

103.7 

115.7 


237.6 

107.0 

111.5 

110.4 

110.0 

104.2 

116.3 


238.7 

107.5 

112.1 

111.0 

110.5 

104.8 

116.9 


239.8 

108.1 

112.6 

111.6 

111.1 

105.4 

117.5 

mM 

240.9 

108.6 

113.2 

112.1 

111.6 

105.9 

118.0 
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MUNSON-WALKER-HAMMOND REDUCING-SUGAR VALUES 


Copper 

(Cii) 

f Cuprous 
Oxide 
(Cu*0) 

Dextrose 

(d-Glucosc) 

^ Invert 
Sugar 

Invert Sugar and Sucrose I 

Levulose 

Weight of 7’otal Sugar 

0.3 g. 

0.4 g. 

2.0 g. 1 

335 

377.2 

176.3 

182.8 

182.1 

181.8 

176.7 

189.4 

336 

378.3 

176.8 

183.4 

182.6 

182.4 

177.3 

190.1 

337 

379.4 

177.4 

184.0 

183.2 

183.0 

178.0 

190.7 

338 

380.5 

178.0 

184.6 

183.8 

183.6 

178.0 

191.3 

339 

381.7 

178.6 

185.2 

184.4 

184.2 

179.2 

191.9 

340 

382.8 

179.2 

185.8 

185.0 

184.8 

179.8 

192.5 

341 

383.9 

179.7 

186.4 

185.6 

185 4 

180.4 

193.1 

342 

385.0 

180 3 

187.0 

186.2 

186.0 

181.0 

193.7 

343 

386.2 

180.9 

187.6 

186.8 

166.6 

181.6 

194.3 

344 

387.3 

181.5 

188.2 

187.4 

187.2 

182.2 

194.9 

345 

388.4 

182.1 

188.8 

188.0 

187.8 

182.8 

195.5 

346 

389.5 

182.7 

189.4 

188 6 

188.4 

183.4 

196.1 

347 

390.7 

183.2 

190.0 

189.2 

189.0 

184.0 

196.7 

348 

391.8 

183.8 

190.6 

189.8 

189.6 

184.6 

197.3 

349 

392.9 

184.4 

191.2 

190.4 

190.2 

185.3 

197,9 

350 

394.0 

185.0 

191.8 

191.0 

190.8 

185.9 

198.5 

351 

395.2 

185.6 

192.4 

191.6 

191 .4 

186.5 

199.2 

352 

396.3 

186.2 

193.0 

192.2 

192.0 

187.1 

199. & 

353 

397.4 

186.8 

193.6 

192.8 

192.6 

187.7 

200.4 

354 

398.5 

187.3 

194.2 

193.4 

193.2 

188.3 

201.0 

355 

399.7 

187.9 

194.8 

194.0 

193.8 

188.9 

201.6 

356 

400.8 

188.5 

195.4 

194.6 

194.4 

189.5 

202.2 

357 

401 .9 

189 1 

196.0 

195 2 

195.0 

190.2 

202.8 

358 

403.1 

189 7 

196.6 

195.8 

195.7 

190.8 

203.4 

359 

404.2 

190.3 

197.2 

196.4 

196.3 

191.4 

204.0 

360 

405.3 

190.9 

197.8 

197.1 

196.9 

192.0 

204.7 

361 

406.4 

191.5 

198.4 

197.7 

197.5 

192.6 

205.3 

362 

407.6 

192.0 

199.0 

198.3 

198.1 

193.2 

205.9 

363 

408.7 

192.6 

199.6 

198.9 

198.7 

193.9 

206.5 

364 

409.8 

193.2 

200.2 

199.5 

199.3 

194.5 

207.1 

365 

410 9 

193.8 

200.8 

200.1 

199.9 

195.1 

207.7 

366 

412.1 

194.4 

201,4 

200.7 

200.5 

195.7 

208.3 

367 

413.2 

195.0 

202.0 

201.3 

201 . 1 

1''G.3 

209.0 

368 

414.3 

195.6 

202.6 

201 .9 

201.7 

196.9 

209.6 

369 

415.4 

196.2 

203.2 

202.5 

202.4 

197.6 

210.2 

370 

416.6 

196.8 

203.8 

203.1 

203.0 

198.2 

210.8 

371 

417.7 

197.4 

204.4 

203.7 

203.6 

198.8 

211.4 

372 

418.8 

198.0 

205.0 

204.3 

204.2 

109.4 

212.0 

373 

419.9 

198.5 

205.7 

204 9 

204.8 

200.0 

212.6 

374 

421,1 

199,1 

206.3 

205.6 

205.4 

200.7 

213.3 

375 

422.2 

199.7 

206.9 

206.2 

206.0 

201.3 

213.9 

376 

423.3 

200.3 

207.5 

206.8 

206.6 

201.9 

214.5 

377 

424.4 

200.9 

208.1 

207.4 

207.3 

202.5 

215.1 

378 

425.6 

201.5 

208,7 

208.0 

207.9 

203.1 

215.7 

379 

426.7 

202.1 

209.3 

208.6 

208.5 

203.8 

216.3 

380 

427.8 

202.7 

209,9 

209.2 

209.1 

204.4 

217.0 

381 

428.9 

203.3 

210.5 

209.8 

209.7 

205.0 

217.6 

382 

430.1 

203.9 

211.1 

210.4 

210.3 

205.6 

218.2 

383 

431 .2 

204.5 

211.8 

211.1 

211.0 

206.3 

218.8 

384 

432.3 

205.1 

212.4 

211.7 

211.6 

206.9 

219.5 

385 

433.5 

205.7 

213.0 

212.3 

212.2 

207.5 

220.1 

386 

434.6 

206.3 

213.6 

212.9 

212.8 

208.1 

220.7 

387 

435.7 

206.9 

214.2 

213.5 

213.4 

208.8 

221.3 

388 

436.8 

207.5 

214.8 

214.1 

214.0 

209.4 

221.9 

389 

438.0 

208.1 

215.4 

214.7 

214.7 

210.0 

222.6 

390 

439.1 

208.7 

216.0 

215.4 

215.3 

210.6 

223.2 

391 

440.2 

209.3 

216.7 

216.0 

215.9 

211.3 

223.8 

392 

441.3 

209.9 

217.3 

216.6 

216.5 

211.9 

224.4 

393 

442.5 

210.5 

217.9 

217.2 

217.1 

212.5 

225.1 

394 

443.6 

211.1 

218.5 

217.8 

217.8 

213.2 

i 

225.7 
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MUNSON-WALKER-HAMMOND REDUCING-SUGAR VALUES 



Cuprous 

Oxide 

(CU20) 

Dextrose 

(d-Glucose) 

Invert 

Sugar 

Invert Sugar and Sucrose 

Levulose 


Weight of Total Sugar 

0..S g. 

0.4 g. 

2.0 g. 

395 

444.7 

211.7 

219.1 

218.5 

218.4 

213.8 

226.3 

396 

445.8 

212.3 

219.8 

219.1 

219.0 

214.4 

226.9 

397 

447.0 

212.9 

220.4 

219.7 

219.6 

215.1 

227.6 

398 

448.1 

213.5 

221.0 

220.3 

220.3 

215.7 

228.2 

399 

449.2 

214.1 

221.6 

220.9 

220.9 

216.3 

228.8 

400 

450.3 

214.7 

222.2 

221.5 

221.5 

217.0 

229.4 

401 

451.5 

215.3 

222.9 

222.2 

222.1 

217.6 

230.1 

402 

452.6 

215.9 

223.5 

222.8 

222.8 

218.2 

230.7 

403 

453.7 

216.5 

224.1 

223.4 

223.4 

218.9 

231.3 

404 

454.8 

217.1 

224.7 

224.0 

224.0 

219.5 

232.0 

405 

456.0 

217.8 

225.4 

224.7 

224.7 

220.1 

232.6 

406 

457.1 

218.4 

226.0 

225.3 

225.3 

220.8 

233.2 

407 

458.2 

219.0 

226.6 

225.9 

225.9 

221.4 

233.9 

408 

459.3 

219.6 

227.2 

226.6 

226.5 

222.0 

234.5 

409 

460.5 

220.2 

227.9 

227.2 

227.2 

222.7 

235.1 

410 

461.6 

220.8 

228.5 

227.8 

227.8 

223.3 

235.8 

411 

462.7 

221.4 

229.1 

228.4 

228.4 

224.0 

236.4 

412 

463.8 

222.0 

229.7 

229.1 

229.1 

224.6 

237.1 

413 

465.0 

222.6 


229.7 

229.7 

225.3 

237.7 

414 

466.1 

223.3 

231.0 

230.4 

230.4 

225.9 

238.4 

415 

467.2 

223.9 

231.7 

231.0 

231.0 

226.6 

239.0 


468.4 

224.5 

232.3 ’ 

231.6 

231.7 

227.2 

239.7 


469.5 

225.1 


232.3 

232.3 

227.8 

240.3 


470.6 

225.7 

233.6 

232.9 

232.9 

228.5 

241.0 

419 

471.7 

226.3 

234.2 

233.5 

233.6 

229.1 

241.6 

420 

472.9 

227.0 

234.8 

234.2 

234.2 

229.8 

242,2 

421 

474.0 

227.6 

235.5 

234.8 

234.9 

230.4 

242.9 

422 

475.1 

228.2 

236,1 

235.5 

235.5 

231 . 1 

243.6 

423 

476.2 

228.8 

236.8 

236.2 

236.2 

231.8 

244.3 

424 

477.4 

229.5 

237.5 

236.8 

236.9 

232.4 

1 244.9 

425 

478.5 

230.1 

238.1 

237.5 

237.5 

233.1 

245.6 

426 

479.6 

230.7 

238.8 

238.2 

238.2 

233.8 

246.3 

427 

480.7 

231.4 

239.5 

238.8 

238.9 

234.5 

247.0 

428 

481.9 

232.0 

240.2 

239.5 

239.6 

235.1 

247,8 

429 

483.0 

232.7 

240.8 

240.2 

240.3 

235.8 

248.5 

430 

484.1 

233.3 

241.5 

240.9 

241.0 

236.5 

1 249.2 

431 

485.2 

234.0 

242.3 

241.7 

241.7 

237.2 

250.0 

432 

486.4 

234.7 


242.4 

242.5 

1 238.0 

1 250.8 

433 

487.5 

235.3 

243.8 

243.2 

243.3 

238.7 

251.6 

434 

488.6 

236.1 

244.7 

244.1 

244.2 

239.6 

252.7 

435 

489.7 

236.9 

245.6 

245.1 

245.1 

240.4 

253.7 


See also Hodge and Davis, Selected Methods for Determining Reducing Sugars, 
U. S. Dept* Agriculture AIC (series)* processed Northern Regional Research Labo* 
ratory, Peoria, III. (1952). 
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REDUCTION VALUES OF GLUCOSE IN BLOOD 

Method of Hagedorn and Jensen, Biochem, Zeit, 135, 46; 137, 92 (1923). 

Required solutions. Aklaline ferricyanide^ 1.65 g potassium ferricjganide, and 10.6 
g aiAydrous sodium carbonate in 1000 cc of water; acetic acid (3%), 15 g glacial 
acetic acid in 485 cc of water; iodide-suljale, 5 g potassium iodide, 50 g sodium 
chloride and 10 g zinc sulfate in sufficient water to make 200 cc of solution; 2.25 
g zinc sulfate in sufficient water to make 500 cc of solution; standard 0.005 N sodium 
ihwsulf ale\ standard O.l N sodium hydroxide; starch indicator solution. 

Procedure. This method di^pends upon the reduction of potassium ferricyanide 
in alkaline solution by the glucose in the blood with subsequent titration of excess 
unreduced ferricyanide according to the reaction: 2 H 3 Fe (CN )6+2HI = 2 H 4 Fe (CN)® 
-hi 2 * One cc of 0.1 N sodium hydroxide and 5 cc of 0.46% zinc sulfate are mixed in 
a 15x150 mm test tube and to this is added 0.1 cc of Uood from a capillary pipette 
which is then washed out with the mixture in the test tube; after heating this mixture 
for three minutes in a boiling water bath, then filtering through cotton into a 30x90 
mm test tube and washing the filter with two .3 cc portions of distilled water, 2 cc 
of alkaline ferricyanide solution is added and the heating continued in the boiling 
water bath for 15 minutes; after cooling, adding 3 cc of the iodide-sulfate solution 
and 2 cc of 3 % acetic acid solution, it is titrated with 0.005 N sodium thiosulfate 
with starch indicator. 

Amount of Glucose in 0.1 cc of Blood Expressed in Milligrams 


Number of cubic centimotors of 0 OOSAT Hodium thiosulfate 



0.00 

O.Ol 

0.02 

0.03 

0.04 

0.05 

0.06 

0.07 

0.08 

0.09 

0.0 

0.385 

0.382 

0.379 

0.376 

0.373 

0 370 

0.367 

0.364 

0.361 

0.358 

0.1 

0.355 

0.352 

0.350 

0.348 

0.345 

0.343 

0.341 

0.338 

0.336 

0.333 

0.2 

0.331 

0.329 

0.327 

0.325 

0.323 

0.321 

0.318 

0.316 

0.314 

0.312 

0.3 

0.310 

0.308 

0.306 

0.304 

0.302 

0.300 

0.298 

0.296 

0.294 

0.292 

0.4 

0.290 

0,288 

0.286 

0.284 

0.282 

0.280 

0.278 

0.276 

0.274 

0.272 

0.5 

0.270 

0.268 

0.266 

0.264 

0.262 

0.260 

0.259 

0.257 

0.255 

0.263 

0.6 

0.251 

0.249 

0.247 

0.245 

0.243 

0.241 

0.240 

0.238 

0.236 

0.234 

0.7 

0,232 

0.230 

0 228 

0.226 

0.224 

0.222 

0.221 

0.219 

0.217 

0.215 

0.8 

0.213 

0.211 

0.209 

0.208 

0.206 

0.204 

0.202 

0.200 

0.199 

0.197 

0.9 

0.195 

0.193 

0.191 

0.190 

0.188 

0.186 

0,184 

0.182 

0.181 

0.179 

1.0 

0.177 

0.175 

0.173 

0,172 

0.170 

0.168 

0.166 

0.164 

0.163 

0.161 

1.1 

0.159 

0.157 

0.155 

0.154 

0.152 

0.150 

0.148 

0.146 

0.145 

0.143 

1.2 

0.141 

0.139 

0.138 

0.136 

0.134 

0.132 

0.131 

0.129 

0.127 

0.125 

1.3 

0.124 

0.122 

0.120 

0.119 

0.117 

0.115 

0.113 

0.111 

0.110 

0.108 

1.4 

0.106 

0.104 

0.102 

0.101 

0.099 

0.097 

0.095 

0.093 

0.092 

0.090 

1.6 

0.088 

0.086 

0.084 

0.083 

0.081 

0.079 

0.077 

0.075 

0.074 

0.072 

1.6 

0.070 

0.068 

0.066 

0.065 

0.063 

0.061 

0.059 

0.057 

0.056 

0.054 

1.7 

0.052 

0.050 

0.048 

0.047 

0.045 

0.043 

0.041 

0.039 

0.038 

0.036 

1.8 

0.034 

0.032 

0.031 

0.029 

0.027 

0.025 

0.024 

0.022 

0.020 

0.019 

1.9 

0.017 

0.015 

0.014 

0,012 

0.010 

0.008 

0.007 

0.005 

0.003 

0.002 


Methods of Somogyi, J, Biol. Chem. 70, 599 (1926). 

For l.TO Blood Filtrate 

Required solutions. Copper reagenU 6.5 g crystalline cojjper sulfate, 12 g rochelle 
salt, 20 g anhy^ous sodium carbonate, 10 g potassium iodide, 0.08 g potassium 
iodate, 18 g potassium oxalate, 25 g sodium bicarbonate and sufficient water to 
make one liter of solution. Sulfuric acidy 5 N. Standard sodium thiosulfate, 0.005 N. 

Procedme. Five cc of the sugar solution (containing between 0.1 and 2.0 miUi- 

g rams of glucose) is added to 5 cc of copper reagent in a 25x250 mm test tube, then 
eated for 15 minutes in a boiling water bath; after cooling to 35°C and mixing 
with 1 cc 5 /V sulfuric acid, it is titrated two minutes later with 0.005 N sodium 
thiosulfate. A blank titration using 5 cc of water in place of the blood is run si- 
multaneously. 
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REDUCTION VALUES OF GLUCOSE IN BLOOD 
Amount of Glucose in 100 cc of Blood Expressed in Milligrams 


Number of cubic centimeters of 0 . 005 N sodium thiosulfate 



0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0 

. . . 

. , 

21 

23 

26 

29 

31 

34 

36 

39 

1 

41 

44 

46 

49 

51 

53 

56 

58 

61 

63 

2 

65 

68 

70 

72 

75 

77 

80 

82 

84 

86 

3 

89 

92 

94 

97 

99 

toi 

t03 

106 

108 

110 

4 

113 

115 

117 

119 

121 

124 

126 

128 

130 

132 

5 

135 

137 

139 

141 

143 

146 

148 

150 

152 

154 

6 

157 

159 

161 

163 

165 

168 

170 

172 

174 

176 

7 

179 

181 

183 

185 

187 

190 

192 

194 

196 

199 

8 

201 

203 

205 

207 

210 

212 

214 

216 

218 

221 

9 

223 

225 

227 

230 

232 

234 

237 

239 

241 

243 

10 

245 

248 

250 

252 

254 

256 

259 

261 

263 

265 

11 

267 

270 

272 

274 

276 

279 

281 

283 

285 

288 

12 

290 

292 

294 

296 

299 

301 

303 

305 

308 

310 

13 

312 

314 

316 

318 

321 

323 

326 

328 

330 

332 

14 

334 

337 

339 

341 

343 

345 

347 

350 

352 

354 

15 

356 

359 

361 

363 

365 

367 

370 

372 

374 

376 

16 

378 

381 

383 

386 

388 

390 

392 

394 

396 

398 


For 1:15 Filtrate 

Required solutions. Sulfuric acid, 0.067 N and 2 TV. 2.5% sodium tungstate solu- 
tion. Copper reagent prepared as described above. Standard sodium thiosulfate, 
0.005 TV. 

Procedure. Two tenths (0.2) cc of blood is added to 2 cc of 0.067 TV sulfuric acid 
in a test tube and the pipette washed several times with the mixture in the test 
tube; exactly 0.8 cc of 2.5% sodium tungstate is added, the mixture centrifugated 
and 2 cc of the liquid withdrawn with a pipette filtering the solution through a 
layer of cotton fastened over the end of the pipette; this 2 cc is added to exactly 
2 cc of copper reagent in a 16x150 mm test tube, mixed and heated for 15 minutes 
in a boiling water bath; after cooling to 35°G, adding 1 cc of 2TV sulfuric acid, it 
is titrated with 0.005 TV sodium thiosulfate. A blank using 0.2 cc of water in place 
of the blood is run simultaneously. 


Amount of Glucose in 100 cc of Blood Expressed in Milligrams 
Namber of oubio oentimeteni of 0.0057V sodium thiosulfate 



0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 












0 

. . 


42 

53 

63 

74 

83 

91 

100 

108 

1 

117 

125 

134 

142 

150 

159 

168 

176 

185 

193 

2 

202 

210 

219 

227 

236 

245 

253 

262 

270 

279 

3 

288 

296 

305 

313 

322 

330 

339 

347 

355 

364 

4 

373 

381 

390 

399 

407 

416 

424 

433 

441 

450 
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POLAROGRAPHY 

The values in the column headed are the lialf-wavc potentials in units of volts 
referred to the saturated calomel electrode. Tlie values in the column headed /j are 
for irf/C 1112/3; where ia is the diffusion current in microamperes, C is the concen- 
tration in millimoles per liter, m is ihe rate of flow of mercury in milligrams per 
second, and t is the drop tirnci in seconds. The term “too positive” means that the 
diffusion current starts from zero applic^d emf and tliat the potential involved is 
more positive than the oxidation potential of menmry. 


Half-wave Potentials of Inorganic Ions at 25°C 


Ion Klecirocie 
Rpaotioii 

lileclrolytc 

Ki /2 

Id 

Ag ^ Ag 

KNO 3 

* 


AI3+ — Al 

O.OS/VBaClz 

-1.75 


A83+ -►As 

1 yVH2S04-0.01%gelatint I 

-0.7 

8.4 

As — * AsHa 

As3+ -► Ass^ 

1 

0.5 A’ KOH-O.025% gelatin 

- 1.0 

-0.26 

3.82 

Au^"*^ -► Au + 

0 . 1 A/KCNt J 



Ba2^ Ba(Ho) 

1 

0. 1 M (C2Hs)4NI-50% C 2 H 5 OH 

L-1.4 

-1.875 

2.91 

Be2+ -» Be 

O.O 5 MCH 3 CO 2 K 

-1 81 


Bi3+ - Bi 

1 M HCI-0.01% gelatin 

-0.09 


Bi3+ Bi 

0.5 Na tartrate (ph 4 5) 

-0 29 


Ca2+ — Ca(Hg) 

0.1 M(C2H5)4NI.50%C2H50H-3.15 X lO'SMBaZ^ 

-2 12 

2.87 

Cd2+ - Cd 

0.1 MKCl-0. 01% gelatin 

-0.599 

3.51 

Cd2+ -» Cd 

1 M HCI-0.01% gelatin 

-0.64 

3.58 

Cd*-* -♦Cd 

0 5 M Na tartrate-0.01 % gelatin (pH 9) 

-0.64 

2.34 

Cd2+ Cd 

1 M NH 3 -I M NH 4 CI -0 01% gelatin 

-0.81 

3.68 

Cd2+ Cd 

1MKCN 

-1.18 


Co2+ — Co 

O.O 5 MK 2 SO 4 

-1.428 


Co3+ — Co 

1 M NH 4 CI-I M NHa-gelatint J -0.5 


CoZ+ - Co(Hg) 

\- 1.3 


Co2^ Co 

0 1 M pyridme-0. 1 A# pyridinium chloride 

-1.07 


Co2+ -♦ Co 

1 MKSCN 

-1.03 


Co2+ -♦Co+ 

1MKCN 

-1.2 


Cr3^ _Cr2+ 

0 1 A# KCI-0.01% gelatint J 

f -0.91 


Cr 2 + Cr 

1 

[-1.47 


Cr3+ -►Cr2+ 

0. 1 Af pyridme-0. 1 Af pyridinium chloride 

-0.95 


Cr2+ -Cr3 + 

1 JWKCI 

-0.40 

1.54 

Cr2+ — Cr3 + 

1 A# KSCN 

-0.80 

1.64 

Cr6+ -+Cr3+ 

1 M NaOH 

-0.85 


Cr6+ — Cr3+ 

0.1AfKCI§ 

[-0.3, -1.0 



Cr3+ Cr2+ 




Cr2-^ — Cr 


1-1.7 


Cs+ -► Cs 

0.1 Af (C2H5)4NOH-50%C2H50H 

-2 05 


Cu2+ -►Cu 

0.1 Af KCI (HCI)-0.01% gelatin 

+0 04 

3.23 

Cu2+ — Cu 

1 AfNaO H-0. 01% gelatin 

-0.42 

2.91 

Cu2+-^Cli 

0. 5 Af Na tartrate-0. 01 % gelatin (pH 9) 

-0.12 

2.24 

Cu2+ — Cu+ 

1 Af NH3-1MNH4Clt ^ 

f -0.24 

3.75 

Cu+ -♦ Cu 


(^-0.50 


Cu2+ -► Cu+ 

1 Af K2C2O4(pH5.7to10) 

-0.27 


Cu2+ Cu 

0. 1 Af Na4P2O7-0 . 2 Af CHaCOzNa (pH 4 . 5) 

-0.085 


Eu3+ Eu2+ 

0.1 Af NH 4 CI 

-0.671 



♦Too positive. 

\ S On, run; thr., waves. 
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Ion Electrode 
Reaction 

Electrolyte 

Ei/i 

Id 

Fe*+ Fe*+ 

Fe2+ -4 Fe 

lAfNH4CI04t ^ 

f* 

(-1.44* 


Fe2+ -♦ Fe2+ 

0. 5 Af Na citrate-0. 005% gelatin (pH 6) 

-0.222 

0.93 

Fe3+ Fe2+ 

Fe2+ Fe 

0. 5 Af N a citrate-0. 005% gelatin (pH 5.8) f 

-0.21 

-1.53 

1.11 

FeJ+ -♦Fe2+ 

0 . 2 Af Na2C204 (p H 5 . 25) 

-0.245 

1.50 

Fe2+ - Fe 

1 Af NaOH 

-1.46 


Ga3+ -^Qa 

0.1 Af KCI 

-1.153 


Qds^ -Gd 

0.1 AfLiCI-0. 01% gelatin 

-1.77 

3.7 

Ge2+ -» Ge 

6Af HCI 

-0.45 


Hg2+ Ho+ 

0.1 7VHNO3 

if 


IO4" IO3- 

pH 12 

-0.08 


10,“ - I- 

0.1 AfN a citrate (pH 5.95) 

-0.650 


In»+ In 

0.1 Af KCI-gelatin 

-0.561 


K+^K{Ha) 

0. 1 Af (C2H5)4NOH-50% C2H5OH 

-2.10 

1.69 


0. 1 Af (C2H5)4NOH-50% C2H5OH 

-2.31 

1.16 

Mg2+ Mg(Hg) 

0.1 Af(CH3)4NCI 

-2.2t 


Mn»+ - Mn 

1 Af KCI 

-1.51® 


Mn2+ ->» Mn 

1 Af NH4CI-I Af NH3-0.005% gelatin 

-1.65 


Mn2+ — Mn 

1.5Af KCN 

-1.33 


Mn*^^ Mn 

1 Af KSCN-0.01% gelatin 

-1.553« 


Mo«+ - Mo*+ 
Mo5+ -• Mo*^- 

0.3ilfHCIt j 

-0.26 

1-0.63 


Mo«+ Mo5+ 
Mo*+ -♦ Mo* + 

10AfH2SO4t j 

f* 

1-0.13 

3.99 

Mo«+ Mo»+ 
Mo»+ -► Mo3+ 

O.OSAf Na2HPO4-0.1 Afcitrlcacid-0.1 Af KCIt j 

I -0.23 
t-0.58 


NO3- -►NHiOH 

0.01 Af LaCI 

-1.3to -1 

.5 

NOj- -♦i/zNi 

0.1 Af KCI-0.01 Af HCI-2 X lO'* Af UO2CI2 

-0.984 

13.95 

NQi” 1/2N2 

0.1 Af KCI-0.01 Af HCI-2 X 10~4 Af U02(02CCH3)2 

-1 .0 

7.45 

Na+ Na(Hg) 

0. 1 Af (C2H5)4NOH-50% C2H5OH 

-2.07 

1.40 

Nb»+ Nb*+ 

0.9Af HNO3 

-0.76 


Nd2+ Nd 

0 . 1 Af (C H3)4NI-0 . 02 Af H2SO4-0 . 1 % gelatin 

-1.82 

4.40 

Ni2+ Ni 

0.01 AfKC) 

-1.1 


NJ2+ NI 

1 Af KSCN 

-0.70 


Ni*+ -► Ni 

1 Af KCI-0 . 5 Af pyridine 

-0.78 


Ni*+ Ni 

lAfNHs-l Af NH4CI 

-1.09 

3.56 

Nl*+ Ni 

1AfKCN-0. 01% gelatin 

-1.36 


NI+ N|2+ 

1 Af KCN 

-0.80 


O2 -♦ HzOa 
HzOz-^HaO 

pH 1 to 1 0 with max. suppressorf j 

\ -0.05 
1-0.94 

12.3 

08»+ 08* + 

08«+ -♦ Os5 + 

08*+ -► 08* + 

Saturated Ca(OH)2§ 

1 1 * 
T 0 

0> 


Pb2+ Pb 

0.1 Af KCI-0. 01% gelatin 

-0.396 

3.80 

Pb2+ -♦ Pb 

1 AfHN 03-0.01% gelatin 

-0.405 

3.67 

Pb*+ - Pb 

1AfNaOH-0. 01% gelatin 

-0.755 

3.39 

Pb*+ ^ Pb 

0.5 AfN a tartrate (pH 9) 

-0.50 

2.30 

Pbs+ -♦ Pb 

1 Af KCN 

-0.72 


Pd2+ Pd 

1 Af KCI-1 Af pyridine 

-0.36/ 


Pd*+ Pd 

1 Af KCN 

-1.77 



♦ Too positive. fOne run; two waves. « 0.01 Af. * 0.005 ilf. 

J Poorly defined. •Two seconds. 

4 X 10*^ Af. S One run; three waves. / 0.005 Af 
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Ion Electrode 




Reaction 

Electrolyte 

Ei /2 

Id 

Pd2+ Pd 

1 M NH 3 -I MNH 4 CI 

-0.80/ 


Pr3+ pr 

0.1 ilfUCI- 0 . 01 % gelatin 

-1.75« 

3.59 

Ra 2 + Pa 

0.02MKCI 

-1.84 


Rb+ Rb 

0. 1 M (C2H5)4NOH-50% C 2 H 5 OH 

-1.99 


Re7+ Re<+ 

4Jlf HCI04 

-0.39“ 

6.69 

Re7+ — Re- 

2AfKCIt J 

-1 .41 

17 . 9 ft 

Catalytic wave® 

1 

1-1.70 


Re3+ -> Re 2 + 

2 3#HCI04t J 

1 -0.28 


R62+ - Re 

1 

1-0.46 


Rh3+ Rh 2 + 

lAf KCN 

-1.47 


RhS+ Rh2 + 

1 JI/NH 4 CI 

-0.93 


Rh3+ - Rh 2 + 

1 MPyridine -1 JIf KCI 

-0.41 


Ru4+ Ru3 + 

1 M HCI 04 § 

f* -h 0.21 

1.53 

Ru5+ Ru 2 + 

1 

1-0.34 

1.38 

HSOj- - HSO 2 

pH 6 t J 

[ -0.67 


S 204 *'" — ► S 203 *- 

# 1 

[-1.23 


H 2 S 03 «— » H 2 S 02 

0.1 MHNO 3 

-0.37 


S 204 * - 2 S 032 - 

0 . 5 M (N H 4 ) 2 HP 04-1 M N H 3 - 0. 01 % gelatin 

-0.43 

4.09 

S -H 2 S 

CHsOH-pyridme-pyridinium hydrochloride (pH 6 ) 

-0.50 


Sb3+ — Sb 

1 IS H 2 SO 4 -O 01 % gelatin 

-0.32 


Sb3+ — Sb 

1 IS NaOH-0.01% gelatin 

-1.26 


Sb3+ -►Sb 

0.5 M Natartrato- 0 , 1 M NaOH- 0 . 01 % gelatin 

-1.32 


Sb3+ -♦ Sb5 + 

1 MKOH 

-0.45 


Sc3+ Sc 

0 1MLiCI-HCI(0.25ofSc3 + concn.) 

-1 80 


Se^+ -♦ So 2 - 

1 M NH 4 CI- 0 . M NH 3 -O 003% gelatin (pH 8 0) 

-1 44 


Se<+ — Se 2 - 

1 M NH 4 CI- 0. 1 to 1 M NH3-0.003% gelatin (pH 9.5) 

-1.54 


Sm3+ Sm 2 + 

0 1 M(CH 3 ) 4 NI- 0.001 N H 2 S 04 - 0 . 01 % gelatint J 

f -1.80 

3.85^ 

Sm 2 + -♦ Sm 

1 

[ .... 

0 . 20 ^ 

Sn2+ Sn 

1 MHCI-0. 01% gelatin 

-0.47 

4.07 

Sn2+ -» Sn 

1 M NaOH -0 01 % golatint ^ 

f-1.22 

3.45 

Sn 2 + Sn4 + 


[-0.73 

3.45 

Sn2+ - Sn 

0 5 M Na tartrate- 0.01 % gelatin- 0. 1 M NaOHt 

-0.71 

2.86 

Sn 2 ^ — Sn4 + 


-1.16 

2.86 

Sn*+ -» Sn 2 + 

4 MNH 4 CI-I M HCI-0.005%gelatint 

f -0,25 

2.84 

Sn 2 + Sn 


[-0.52 

3.49 

Sr 2 +-»Sr(Hg) 

0.1 M(C2H5)4NI-50%C2H50H 

-2.06 

3.17 

Te 4 + -e Te 

1 M NH4CI-NH3-0.003% gelatin (pH 8.4) 

-0.63 


Te 4 + _ Te 

1 M NH4CI-NH3-0.003% gelatin (pH 9.4) 

-0.68 


Te4+ — Te 2 - 

1 M NaOH-O 003% gelatin 

-1.19 

9,75 

Te 2 ~ -HH. Te 

1 M HCI-O.003% gelatin 

-0.72 


Tj4+ ->Ti2 + 

0. 1 M HCl-0.005% gelatin 

-0.81 

1.56 

Ti 2 + Ti4+ 

0.01 M HCI 

-0.14 


Ti*+ -*Ti2 + 

0 . 1 M K 2 C 2 O 4 -I M H 2 S 04 - 0 . 005 % gelatin 

-0.173 

1.25 

Ti4+ -» Ti 2 + 

0 . 4 M Natartrate-0.005% gelatin (pH 6.9) 

-1.32 

1.22 

T|4+ -►Ti2 + 

0 . 4 M Nacitrate-O.005% gelatin (pH 5.7) 

-0.90 

1.02 

TI+ -Tl 

0.1 MKNO 3 or 0.1 MKCI,etc. 

-0.480 

2.13 

U6+ ^ US + 

0 . 1 M KCI-0.01 M HCI-2 X 10-^% thymolf ^ 

f -0.18 

1.51 

US+ U3 + 


[-0.92 

3.20 

U4+ U3 + 

0.1 Af HCIO 4 

-0.862 



/ 0.005 M. 9 0.0025 M. 

« 0.001 M. t One run; two waves. 

. Re- + 2H+-I Re+ + H*; Re+ + 2e ^ Re- 
fi One run; three waves. * Too positive. 

# 2HSO2 2 H+ + S2O4*-. 

^ 0.001 M 

t One run; two waves. 


ft 0.0003 M. 
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POLAROGRAPHY 


Ion Elec^ode 
BoHction 

Electrolyte 

Ei/f 

Id 

V5+ -4 

0 . 05 M H 2 SO 4 - 0 . 00595 gelatint J 

K 

]l.65 

V4+ V 2 + 

1 

-0.98 

3.31 

VS+ -► 

1 AfNH 3 - 1 MNH 4 CI- 0 . 005% gelatint J 

1-0.97 

4.72 

V4+ -+ V2 + 

1 

1-1.26 


V5+ 

lMK2C204(pH4.6) J 

r* 

1.86 

V4+ -♦ V2+ 

1 

1-1.33 

3.74 

V4+ ^ V2 + 

1 M N H }-1 M N H 4 CI- 0. 08 JIf NazSOj-0 . 005% 1 

[-1.28 

1.82 

V4+ -4 + 

gelatint 1 

[-0.32 

0.94 

\/4+ -4 \/S + 

IJIf NaOH-O.OSilf NazSOj 

-0.432 

1.47 

V3+ *-4 V2 + 

0.5 M H 2 S 04 - 0 . 005 % gelatin 

-0.55 

1.41 

V3+ \/5 + 

0. 5 Af KHCO 3 - 0 . 5 Af NazCOa (pH 9. 4) 

-0.337 

2.80 

V 2 +*-+ V3 + 

O. 5 MH 2 SO 4 

-0.508 

,1.74 

\/2^^ \/3 + 

1 M K 2 C 2 O 4 

-1.091 

1.43 

V 2 + -♦ V3 + 

1 MNa acetate buffer pH 5. 4t j 

f-0.89 

1.09 

V3+ -4 V5 + 

1 

[- 0.11 

3.36 

V\/6+ -4 

8 Af HCIt J 

I* 

4.70 

W5+ -4 W3 + 

1 

[-0.62 


W5+ ^ W3 + 

12Af HCI 

-0.56 

2.53 

Yb3+ -4 Yb2 + 

0.1 AfNH 4 CI 

-1.169 


Yb2+ Yb+ 

0.01 Af LiCI 

-2 05 


Zn2+ - Zn 

0.1 AfKCI-0.01% gelatin 

-0.995 

3.42 

Zn2+ -Zn 

1 AfNaOH-0 01 % gelatin 

-1.53 

3.14 

Zn2+-4Zn 

0.5 Af Na tartrate-0.01 % gelatin (pH 9) 

-1.15 

2 30 

Zn 2 +-.Zn 

1 Af N H 3 -I Af N H 4 CI- 0 . 01 % gelatin 

-1.33 

3.82 

Zr4+ -4 Zr 

0.1 Af KCI (pH 3) 

-1.65 



* Too positive. f One run; two waves. 


Anodic Depolarization Potentials of Inorganic Anions 


Ion 

Concn, 

Electrolyte 

(S.C.E.) 

2CI- + 2 Hg « HgiClj 

0.001 Af 

0.1 Af KNO 3 

+0.25 

2 Br” + 2 Hg ♦-+ Hg 2 Br 2 

0.001 M 

0.1 Af KNO 3 

+ 0.1 

21“ 4* 2Hg ^ Hg 2 l 2 

0.001 Af 

0.1 Af KNO 3 

-0.05 

S*- + Hg « HgS 

0.001 ilf 

0.14f NaOH 

-0.76 

Se*~ -1- Hg HgSe 

0.00013M 

0. 5 Af Na2CO3-0. 00395 gelatin 
(pH 10.7) 

- 0.86 

4* Hg Hg(S 203 ) 2 ^“ 

0.001 JMT 

0.1 Af KNO 3 

-0.15 

SO 3 *- + Hg « Hg(S 03 ) 2 *- 

0.001 Af 

0.1 Af KNO 3 

-0.007 

2CN- + Hg Ho(CN )2 

0.0005 Af 

0.1 Af NaOH 

t 

28CN- -1- Hg « Hg(SCN )2 

0.001 Af 

0.1 Af KNO 3 

+0.18 

20H- + Hg « Hg(OH )2 

0.001 Af 

0.1 Af KNO 3 

+0.080 


# Starts at -0.45. 
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POLAROGRAPHY 

Half-wave Potentials of Organic Compounds at 25®C 

Anodic waves are indicated in the half-wave column. The value in the column 
headed n indicates the number of electrons involved in the reduction or oxidation. 
Measurements made at temperatures other than 25°G are indicated by including the 
temperature value. 


Compoiiud 

Electrolyte 

n 

Ei /2 (S.C.E.) 

Aliphatic hydrocarbons: 




Allene 

O.OSiW (C 2 H 5)4 NBr-75% dioxane 

2 

-2.29 

1,3-Butadiene 

0.05 M (C 2 Hs) 4 NBr- 75 % dioxane 

2 

-2.59 

Cyciooctatetraene 

0. 1 M (CH3)4NOH.50% QzHsOH 

2 

-1.61 

Diacetylene 

0.05 M (C 2 H 5 ) 4 NBr- 75 % dioxane 

2 

-2.27 

Dimethyifulvene 

0. 175 M (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-1.89 

Vinylacetylene 

0 . 05 M (C 2 H 5 ) 4 N Br-75% dioxane 

2 

-2.40 

Aromatic hydrocarbons: 




Acenaphthene 

0. 175 Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.58 

Anthracene 

0. 175 A# (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-1.94 

1 ,2-Benzanthracene 

0. 175 Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.03 



2 

-2.54 

Biphenyl 

0. 175 Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.70 

1,2-Dihydronaphthalene 

0. 175 Af(C 4 H 9 ) 4 N 1-75% dioxane 

2 

-2.57 

Diphenylacetylene 

0.175A#(C4H9)4NI-75% dioxane 

2 

- 2.20 

1,4-Diphenylbuta-1, 3-diene 

0. 175 A# (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-1.98 

1 , 1 -Diphenylethylene 

0. 175 Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.14 

Fluorene 

0. 175 Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.65 

/S- Methylstyrene 

0,175Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.54 

Naphthalene 

0.175Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.50 

Phenanthrene 

0, 175 Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.46 



2 

-2.71 

Phenylacetylene 

0 175Af(C4H9)4NI-75% dioxane 

2 

-2.37 

3-Phenyfinden0 

0. 175 Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.33 

Stilbene 

0. 175 (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.26 

Styrene 

0. 175 (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.35 

Tetraphenylethylene 

0.175Af (C 4 H 9 ) 4 NI- 75 % dioxane 

2 

-2.05 

Aldehydes: 




Acetaldehyde 

0 . 6 Af LiOH-0.07Af LiCI (pH 12.7) 

2 

-1.89 

Acrolein 

pH4.5 


-1.36 

Benzaldehyde 

pHl.2-50%C2H5OH 

1 

-0.94 


pH 11.3-50% C 2 H 5 OH 

2 

-1.44 

Crotonaidehyde 

pH 1.3-50% dioxane 


-0.92 

Formaldehyde 

0.05Af KOH- 0.1 Af KCI 

2 

-1.59 

Furfural 

pH3.9 

. . . 

-1.06 


pH7.6 


-1,38 

Glucose (0.25M) 

pH7 


-1.55 

Qlycolaldehyde 

0.1 Af NaOH 

2 

-1.70 

Qlyoxal 

pH3.4 


-1.41 

p-Hydroxybenzaidehyde 

pH 1.81-50% C 2 H 5 OH 

1 

-1.16 


pH 11.98-50% CzHsOH 

2 

-1.85 

o- Methoxybenzaldehyde 

pH 1.81 

1 

-1.03 


pHII.98 

2 

-1.53 

p- Methoxybenzaldehyde 

pH 1.81 

1 

-1.07 


pH11.98 

2 

-1.60 

Methyl glyoxal 

pH4.5 


-0.83 

Propionaldehyde 

0.1 Af LiOH 

2 

-1.93 
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Compound 

Electrolyte 

n 

Ei /2 (S.C.E.) 

Salicylaldehyde 

pH 1.81 

1 

- 1.02 


pH 11.98 

2 

-1.63 

Acetone 

0.053# (C 2 H 5 ) 4 NI- 75 % dioxane 

2 

-2.46 


2 . 5 3# NH 3 ^ 2 . 5 3# (IM H4>2S04 (pH 9. 3) 

. . . 

-1.52 

Acetophenone 

pH 1.3-50% CzHsOH 

1 

- 1.12 


pH 8.6-50% C 2 H 5 OH 

2 

-1.62 

Aurjn (70°C) 

pH7-30%C2H5OH 


-0.76 

- 1.20 

Benzalacetone 

pH1.3-50%C2H5OH 

1 

-0.72 


pH 8.6-50% C 2 H 5 OH 

2 

-1.27 

Benzalacetophenone 

pH 8.6-50% C 2 H 5 OH 

2 

- 1.10 



2 

-1.63 

Benzil 

pH 1.3-50% C 2 H 5 OH 

2 

-0.27 


pH11.3-50%C2HbOH 

2 

-0.75 

Benzoin 

pH 1.3-60% C 2 H 5 OH 


-0.90 


pHl1.3-50%C2H5OH 


-1.51 

Benzophenone 

pH1.3-50%C2H5OH 

1 

-0.94 


pH 11.3-50% C 2 H 5 OH 

2 

-1.42 

Biacetyf 

0.13#HCI 


-0.84 

Colchceine 

pH 6.80-50% C 2 H 5 OH 


-1.42 

Colchicine 

PH 6 . 8 O-H 2 O 


-1.40 

Cyclohexanone 

0.05 3# (C 2 H 5 ) 4 NI- 75 % dioxane 

2 

-2.45 

Dibenzoylethytene (crane) 

pHl.3-50%C2H5OH 


- 0.12 


pH11,3-50%C2H5OH 


-0.57 

-1.52 

Dibenzoylethylene (cie) 

pH1.3-50%C2H5OH 


-0.30 


pH 11.3-50% C 2 H 5 OH 


-0.62 

-1.65 

Dibenzoylmethane 

pHl.3-50%C2H5OH 


-0.59 


pH11.3-50%C2H5OH 


-1.30 

-1.62 

Fructose 

0.02 3#LiCl 


-1.76 

Qlrard derivatives of aliphatic ketones 

pH 8.2 

2 

-1.52 

o-Hydroxyacetophenone 

0. 1 3# NH4CI-50% C 2 H 5 OH 


-1.36 

p^Hydroxyacetophenone 

0. 1 3# NH4CI-50% C 2 H 5 OH 


-1.45 

Mesityl oxide 

pH 1.3-50% C 2 H 5 OH 


-1.014 


pH 11.3-50% C 2 H 5 OH 


-1.604 

Methyl vinyl ketone 

0.1 3#KOI 


-1 .42 

Santonin 

pH2.5 


- 1.1 


pH 8 


- 1.6 

Acide and derfYativas: 

Acrylonitrile 

0.05 3#(C2H5)4NI 

2 

-1.94 

Ascorbic acid 

pH 3.4 (phosphate buffer- 1 .5% H 3 PO 3 ) 

. , , 

+0.17t 

Bromoacetic acid 

pHI .1 

2 

-0.54 

a-Bromopropionic acid 

pH2,0 

2 

-0.39 

Croton ic acid 

0 . 05 3# (C 2 Hs) 4 NI- 75 % dioxane 

2 

-1.94 

Oibromoacetic acid 

pHl.l 

2 

-0.03 



2 

-0.59 

Dichloroacetic acid 

pH8.19 

2 

-1.57 

Diethyl fumarate 

pH 3.97 

2 

-0.84 

Diethyl maleate ^ 

pH 3.98 

2 

-0.95 


t Anodic. 
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Compound 

Electrolytt? 

n 

Ei /2 (S.C.E.) 

Ethyl chloroacetato (0®C) 

pH6.8to10.4 

2 

-1.50 

Ethyl dichloroacetate (0°C) 

pH6.8to10.4 

2 

-0.86 



2 

-1.50 

Ethyl trichloroacotate (O^C) 

pH6.8tol0.4 

2 

-0.22 



2 

-0.86 



2 

-1.51 

Fumaric acid 

pH8.2 

2 

-1.60 

lodoacetic acid 

pHl.1 

2 

-0.16 

Maleic acid 

pH8.2 

2 

-1.36 

Methacrylonitrile 

0.1 AI(C2H5)4NBr 

2 

-2.07 

Phenolphthalein 

pH 3.5-25% C2H5OH 

2 

-0.11 


pH 10.06-50% C2H5OH 


-1.01 




-1.33 

Phthalide 

0. 1 M fC4H!>)4NI-50% dioxane 

2 

-2.03 

Pyruvic acid 

pH 3 


-0.86 


pH 7 


-1.30 




-1.57 

Trichloroacetic acid 

pH8.19 

2 

-0.84 



2 

-1.57 

Halogen compounds: 




Allyl bromide 

0.05 3# (C2H5)4NBr-75% dioxane 

2 

-1.29 

Ailyl chloride 

0.05 3/ (C2H5)4NBr-75% dioxane 

2 

-1.91 

Benzal chloride 

0.053/ (C2H5)4NBr-75% dioxane 

4 

-1.81 

Benzotrichioride 

0.06 3/(C2H5)4NBr-76% dioxane 

2 

-0.68 



2 

-1.65 



2 

-2.00 

Benzyl chloride 

0.05 3/(C2H5)4NBr-75% dioxane 

2 

-1.94 

Bromobenzene 

0.05 M (C2H5)4MBr-75% dioxane 

2 

-2.32 

Bromoform 

0.053/ (C2H5)4NBr-75% dioxane 

2 

-0.64 



4 

-1.51 

n-Butyl bromide 

0 . 05 3/ (C2 H5)4 N Br-75% dioxane 

2 

-2.27 

Carbon tetrabromide 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-0.3 



2 

-0.75 



4 

-1.49 

Carbon tetrachloride 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-0.78 



2 

-1.71 

Chloroform 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-1.6 

p-Dibromobenzene 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-2.10 

o-Dichlorobenzene 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-2.51 

rrt'Dichlorobenzene 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-2.48 

p-Dichlorobenzene 

0.053/ (C2H5)4NBr-75% dioxane 

2 

-2.49 

Ethyl bromide 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-2.08 

Ethyl iodide 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-1.67 

7-Hexachlorocyclohoxane 

0.13/ (C2H5)4NI-80% C2H5OH 


-1.65 


1% KI-50%C2H50H 


-1.35 

lodobenzene 

0.05 3/ (C2H5)4N Br-75% dioxane 

2 

-1.62 



2 

-1.09 



2 

-1.50 

Methyl bromide 

0. 05 3/ (C2H5)4NBr-75% dioxane 

2 

-1.63 

Methyl chloride 

0. 05 3/ (C2Hs)4NBr-76% dioxane 

2 

-2.23 

Methyl iodide 

0.05 3/ (C2 Hs) 4N Br-75% dioxane 

2 

-1.63 

Methylene bromide 

0.05 3/ (C2H5)4NBr-76% dioxane 

4 

-1.48 

Methylene chloride 

0.05 3/ (C2H5)4N Br-75% dioxane 

4 

-1.6 

Methylene iodide 

0.05 3/(Q2H5)4NBr-75% dioxane 

2 

-1.12 



2 

-1.63 

L_ — » 
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POIAROGRAPHY 


1 Compound 

Electrolyte 

n 

Ei/a (S.C.E.) 




Azobenzene (trana) 

pH 6.26-10% CzHsOH 

2 

-0.33 

Azoxybenzene 

pH 6.3-20% C 2 H 5 OH 

4 

-0.63 

Benzenediazonium chloride 

0.1MHCI 

1 

-0.18 



3 

-0.67 

m-Dinitrobenzane 

pH1.7-8%C2H50H 

4 

- 0.12 



4 

-0.26 

Methyl o-nitrobenzoate 

pH 2 - 10 %C 2 H 5 OH 

4 

-0.25 



2 

-0.74 

Methyl m-nitro benzoate 

pH2-10%CzH5OH 

4 

-0.240 



2 

- 0.68 

Methyl p-nitrobenzoate 

pH 2 - 10 % CzHsOH 

4 

- 0.200 



2 

-0.73 

p-Nitroaniline 

pH 2 

6 

-0.36 

o-Nitroanisoie 

pH 2 - 10 %C 2 H 5 OH 

4 

-0.29 



2 

-0.58 


pHt 0 - 10 %C 2 H 5 OH 

4 

-0.76 

m-Nitroanisole 

pH 2 . 10 %C 2 H 5 OH 

4 

-0.28 



2 

-0.69 


pH 10 - 10 % C 2 H 5 OH 

4 

-0.71 

P-Nitroanisole 

pH 2 - 10 %C 2 H 5 OH 

4 

—0.35 



2 

-0.64 


pH 10-10% C 2 H 5 OH 

4 

-0.80 

m-Nitrobenzaldehyde 

PH2-10%C2H50H 

4 

-0.28 



2 

- 1.20 

Nitrobenzene 

pH 2-8% C 2 H 5 OH 

4 

-0.30 



2 

-0.75 

o-Nitrobenzoic acid 

pH 2 - 10 %C 2 H 5 OH 

4 

-0.23 



2 

-0.73 

m-Nitrobenzoic acid 

pH 2 - 10 %C 2 H 5 OH 

4 

- 0.20 



2 

-0.70 

p-Nitrobenzoic acid 

pH 2 - 10 %C 2 H 5 OH 

4 

-0.17 



2 

-0.74 

Nitromethane 

pH3.3 

4 

-0.83 


pH11.9 

4 

-0.90 

o-Nitrophenol 

pH 2 - 10 %C 2 HsOH 

4 

-0.23 


pH 10 - 8 %C 2 H 5 OH 

6 

-0.80 

m-Nitrophenoi 

pH 2 - 8 %C 2 H 50 H 

4 

-0.37 



2 

- 1.10 


pH 10 - 8 %C 2 H 5 OH 

4 

-0.76 

P-Nitrophenol 

pH 2-8% C 2 H 5 OH 

4 

-0.35 


pH 10 - 8 %C 2 H 5 OH 

2 

-0.92 



4 

-1.33 

o-Nitrotoluene 

pH 1-80% dioxane 

4 

-0.26 



2 

-0.64 

nf Nitrotoluene 

pH 1-80% dioxane 

4 

- 0.22 



2 

-0.71 

p-Nitrotoluene 

pH 1-80% dioxane 

4 

-0.24 



2 

-0.71 

Nitroeobenzene 

pH7-10%C2H5OH 

2 

- 0.11 

o-Nitroso-^-naphthol 

pH5.9 

4 

- 0.11 

N-Nitroeophenylhydroxylamine 

pH 2 

6 

-0.84 

Phenylhydroxylamine 

pH7-10%C2H5OH 

2 

-0.09 

T etran itro meth ane 

pH 12 


-0.41 
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POLAROGRAPHY 


Compound 

Electrolyte 

n 

Ei/2 (S.C.E.) 

Trinitrotoluene 

pH0.5-8%C2H5OH 

4 

-0.01 



4 

-0.08 



4 

-0.14 

Sulfur compounds; 

Cysteine 

0.1 WHCIO4 

U 

-0.05 

Dithiodiglycohc acid 

pH 3.00-0.002% gelatin 

2 

-0.37 

Thioglycolicacid 

pH 6.75 

n 

-0.38 

Peroxides: 




Benzoyl peroxide 

0.3 M LiCI-505g CHaOH-SO^CeHe 

. . • 

0.00 

Cumene hydroperoxide 

0.3 M LiCI-50% CH30H-50% CeHg 


-0.68 

Quinones (Reversible system) : 
Anthraquinone 

pH 7.4-40% dioxane 

2 

-0.54 

Benzoquinone 

pH 5 40-50% CH 3 OH 

2 

-fO.146 

2,3-Dimethyl naphthoqiMnone 

pH 5.40-50% CH 3 OH 

2 

-0.216 

Duroquinone 

pH 5 40-50% CH 3 OH 

2 

-0.093 

2 - Methyl- 1 , 4-naphthoquinone 

pH 6.24-75% C 2 H 5 OH 

2 

-0.17 

Toluquinone 

pH 5.40-50% CH 3 OH 

2 

+0.090 

Heterocyclic compounds containing oxygen: 



Flavanone 

pH 7 5-50% (CH3)2CH0H 

. . . 

-1.37 

Flavone 

pH 7.5-50% (CH3)2CH0H 

. . . 

-1.26 

-1.44 

2,5,7,8-T etramothy l- 6 -hydroxy- 

pH 3 56-50% CH 3 OH 

2 

+0.230t 

chroman 

2,4,6,7-T etramethyl-5-hydroxy- 

pH 3.56-50% CH 3 OH 

2 

+0.219+ 

coumaran 




Heterocyclic compounds containing nitrogen: 



Acridine 

pH 8 29-60% C 2 H 5 OH 

1 

-0.80 



1 

-1.48 

8 -Hydroxyquinoline 

pH 10 


-1.39 

-1,61 

Nicotinamide 

pH 8 7 


-1.56 

/ao-Nicotinic acid hydrazide 

pH1.5 


-0.52 

-0.70 

Picolinic acid 

pH 7 


-1.17 

Pyridine 

pH2.9 


-1.49 

Quinaldinic acid 

pH 4-8% CaHsOH-gelatIn 


- 0.86 

-1.19 

Quinoline 

pH 6. 51-50% C 2 H 50 H- 0 . 04 % gelatin 

2 

-1.23 

Quinoltne- 8 -carboxylic acid 

pH 9 


-1,11 

-1.75 

Saccharin 

pH7.0 


-1.77 

Thiamin 

pH7.2 


-1.30 


t HgSR formation, 
t Anodic. 
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COMMON OR TRADE NAMES OF CHEMICALS WITH THEIR 
CHEMICAL SYNONYMS AND FORMULAS 

See also the tables: Properties of Minerals^ Physical Constants of Inorganic Com* 
pounds. Physical Constants of Organic Compounds, Composition and Physical 
Properties of Alloys, and Commonly Used Ceramic Materials. 


Common or Trade Name 

Chemical Synonym 

Formula 

A acid 

1 , 7-Dihydroxy-naphthal6ne-3, 6 - 
disuifonic acid 

CioHsOaSa 

Acenaphthenequinone 

7, 8 -Oiketo-acenaphthene 

CiiHeOi 

3-Acenaphthol 

3-Hydroxy-ac6naphthene 

C 12 H 10 O 

Acetosol 

Acetylene tetrachloride 

CizCH-CHClz 

Acetyi-H acid 

8-Acefamido-1-naphthol-3, 6 - 
disulfonic acid 

CuHnOeNSa 

Acrylic liquid 

Methyl methacrylate 

CH2:C(CH3)C02CH3 

Actoi 

Silver lactate 

AgC3H503*H20 

Adalin 

Bromo-diethylacetyl urea 

(Cl H 5 )iCBr-CO-N HCON Hi 

Adorin 

Formaldehyde 

HCHO 

Adronol acetate 

Cyclohexanol acetate 

CHjCOzCsHn 

Aerngo 

Copper acetate 

CU(C2H302)2*6H2C 

Agnin, or agnolin 

Anhydrous lanolin 


Air saltpeter 

cF. Saltpeter 


Aldoform 

Formaldehyde 

HCHO 

Alembroth 

cf. Sal alembroth 


Alen's a-acid 

cf. Freund’s acid 


Alizarin assistant 

cf. Turkey red oil 


Alumino-ferric 

Mixed sodium and aluminum sulfates 


Amide powder 

An explosive powder 

40% KNO 3 , 38% NH«NOj, 

22 % C 

4-Ami no-chrysoidine 

2, 4, 4’-Triamino-azo-benzene 

C 12 H 13 N 5 

Aminoform 

cf. Hexamin 


Amino-naphthol-d 

1-Amino-7-naphthol 

C 10 H 9 ON 

Amino-naphthol-di- 

cf. K acid 


1 sulfonic acid K 1 

1 Amino-naphthol-disui- 

cf. 2R acid 


1 fonic acid RR or 2 R | 

Amino-naphthoi-disul- 
fonic acid SS 

1 -Ami no- 8 - naphthol-2, 4-disulfonic 
acid 

CioHsOjNSz 

Amino-naphthoi-sulfonic 

2-Amino-8-naphthoi-6-8ulfonfc acid 

C 10 H 9 O 4 NS 

1 acid or Q I 

1 Amino-naphthol-sulfonic 

2-Amino-3-naphthol-6-sulfonic acid 

C 10 H 9 O 4 NS 1 

1 acid R 1 

1 Amino-naphthoi-suifonic 

1-Amino-8-naphthol-4-sulfonic acid 

C 10 H 9 O 4 NS 1 

1 acid S 1 

Amino-phenol-sulfonic 

3-Amino-phenol-4-sulfonic acid 

C 6 H 7 O 4 NS 1 

acid III 1 

Amino-phenol-sulfonic 

3-Amino-phenol-6-8ulfonic acid 

C 6 H 7 O 4 NS 1 

acid IV 1 

1 Amino-phenoi-sulfonic 

3-Amino-phenol-5-sulfonic acid 

C 6 H 7 O 4 NS 1 

acid V 1 

Amino-R acid 

2-Naphthylamine-3«6-di8ulfonic acid 

CioHsOfiNSz 

Ammoniated iron 

Ferric ammoniochloride 

2.5% FeCl 3 -f 97 . 5 % NH 4 CI 

Amylum 

Corn starch 

(C6Hlo05)a 

Anatite 

Explosive mixture of gasoline and 

N 2 O 4 


Andresen'a acid 

1-NaphthoI-3,8-di8ulfonic acid or 
2-Naphthylamine-4,7-di8u!fonic acid 

CioH90eNS2 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


|Commou or Trade Name 

Chemical Synonym 

Formula 

Animal Oil 

cf. Bone Otl 


o-Anisidine 

o-Methoxy-aniline 

C 7 H 9 ON 

Antimonine 

Antimony lactate 

SbCCaHsOa)! 

Antimony red ) 

Antimony pentasulfide 

Sb 2 S 5 or 

Antimony vermilion/ 

or antimony oxysulfide 

Sb2S3 4“Sb203 

Antimony yellow 

Basic lead antimonate 

Pb0*Sb205 

Ant oil (artiricial) 

Furfural 

C4H30-CH0 

Apple acid 

Malic acid 

H 2 C 4 H 4 O 5 

Aqua regia 

Mixture of nitric and hydrochloric 
acids 

HNO 3 +3HCI 

Aquadag 

Colloidal solution of graphite 


Arctic essence 

Methyl chloride 

CH 3 CI 

Argatoxyl 

Silver atoxylate 

NHaCsHA-AsO-AgOOH 

Armstrong and Wynne's 

1*Naphthol-3-sulfonic acid 

C 10 HBO 4 S 

acid 



Arnaudon's green 

Chromic hydroxide combination 
with some acid as boric. 



phosphoric, etc. 


Ascarite 

Sodium hydroxide deposited on 
inert material 

NaOH 

Atabrine 

cf. Quinacrine hydrochloride 


Atoxyi 

Sodium 7 >-aminophenyl-arsonate 

NH2C6H4As6-bH*6Na 

Azure blue 

cf. Cobalt blue 


Azure copper 

cf. Copper carbonate blue 


B acid 

1-Amino-8-naphthoi-3,5-di8ulfonic 

acid 

C 10 H 9 O 7 NS 2 

Bakelite 

Phenol-formaldehyde condensation 
resin 


Baiiistite 

Smokeless powder 

60% nitroglycerin and 
50% collodion cotton 

Baryta water 

Barium hydroxide solution 

Ba(OH )2 "Faq 

Bentonite 

Impure aluminum silicate 


Benzine 

Gasoline, petroleum ether 


Benzinoform 

Carbon tetrachloride 

CCI 4 

Benzoline 

cf. Naphtha, petroleum 


Bicarburetted hydrogen 

Ethylene 

C 2 H 4 

Bichrome 

Potassium (or sodium) dichromate 

K 2 (or Na2)Cr207 

Bismuth white 

Bismuth subnitrate or bismuth 
oxychloride 

BI 0 N 03 -H 20 or BiOCI 

Bismuth yellow 

Bismuth chromate 

Bi2(Cr04)3 

Black ash 

Impure sodium carbonate 

NazCOa 

Black flux 

Mixture of potassium rarbonate 
and carbon 

K 2 C 03 and C 

Blau gas 

Blue gas 

44% CH 4 , 52% Hz 

Blue malachite 

cf. Copper carbonate blue 


Boletio acid 

Fumaric acid 

(CH'COzH)* 

Bone black 

Animal charcoal 

C 

Bone oil 

Mixture of pyrrole, pyridine, quinoline, 
fatty acids and nitriles, amines, and 
hydrocarbons from distillation 
of bones 


Boroform 

Acetylene tetrachloride 

(CHCl 2)2 

Bremen blue 

cf. Copper carbonate blue 


"Butter of" 

Chloride of 


Butyl glycol 

Glycol monobutyl ether 

HOC 2 H 40 C 4 H 9 

Cacid 

2-Naphthol-4,8-disulfontc acid 

CI 0 H 8 O 7 S 2 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

Calcic liver of sulfur 

Calcium sulfide 

CaS 

Calgon 

Sodium phosphate glass 

1.1Na20-1P205 

Caliche 

Impure sodium nitrate 

NaNOa 

Calomel 

Mercurous chloride 

HgCI 

Calx 

Calcium oxide 

CaO 

Calx chlorinata 

Calcium chloro-hypochloritd 

CaClOCI 

Canadol 

cf. Naphtha, petroleum 


Canton's phosphorus 

Calcium sulfide 

CaS 

Caoutchouc 

Rubber 

(C 5 H 8 )n 

Caput mortum 

Ferric oxide, red 

FezOa 

Carbon chloride, Julin's 

Hexachlorobenzeno 

CeCIs 

Carbon hexachloride 

Hexachloroothane 

C 2 CI 6 

Carbonic acid 

Carbon dioxide 

CO 2 

Carbonic anhydride 

Carbon dioxide 

CO 2 

Carrene 

Methylene chloride 

CHzCk 

"Caustic” 

Hydroxide of 


Cellon 

Acetylene tetrachloride 

(CHCl 2)2 

Charlton white 

cf. Lithopone 


Chinacrin 

‘ cf. Atabrin 


Chloride of soda 

Sodium hypochlorite solution 

NaOCI + aq. 

Chloro-H acid 

1-Chloro-8-naphthoi-3,6-disulfonic 

acid 

CtoHTOySzCI 

Cinnabar, Austrian 

Basic lead chromate 

PbCr 04 PbO 

Clove's a-acid 

1-Naphthylamine-5-8ulfonic acid 

CioHgOa NS 

Clove's 0 -acid 

1-Naphthylamine-6-8uffonic acid 

C 10 H 9 O 3 NS 

Clove's Y-acid 

1-Naphthyiamine-3-sulfonic acid 

C10H9O3NS 

Clove's ^-acid 

l-Naphthylamine-7-su(fonic acid 

C 10 H 9 O 3 NS 

Cleve's 9-acid 

1-Naphthylamine-7<-suifoniC acid 

C10H9O3NS 

Cobalt blue 

Oxides of cobalt and aluminum in 
varing proportions, or cobalt 
aluminate 


Cobalt green 

Cobalt zincate 

CoZn 02 

Cobalt violet 

Cobaltous ammonium phosphate 

CoNH 4 P 04 'H 20 

Cobalt yellow 

Potassium cobaltinitrite 

Co(N02)3*3KN02-1.5H20 

Cobalt ultramarine 

cf. Cobalt blue 


Copper carbonate blue 

Basic copper carbonate, composition 
variable 

CO. 2CuC03-Cu(0H)2 

Cresolin; Cresotal 

Carbonate esters of cresois, 
guaiacol, etc. 


Crocus of antimony 

Antimony sulfide, or a slag obtained 
in refining antimony, mainly sodium 
or potassium thioantimonite 

Sb 2 S 3 , or NasSbSs or KjSbSj 

Crocus of Mare (or 

Mart Is) 

A red-brown ferric oxide obtained by 
heating ferrous sulfate 

FezOs 

Cupren 

Acetylene polymer 

(C 2 H 2 )n+ 0 . 2 % to 0.3%Cu 

Cystamine 

Cf. Hexamin 


Cystogen 

cf. Hexamin 


Dahl's acid 11 

1-Naphthylamine-4,6-disulfonicacid 

CioH90$NS2 

Dahl's acid III 

1-Naphthylamine-4,7-disuifonic acid 

CioH906NS2 

do Haens salt 

Mixture of sodium fluoride and 
antimony trifluoride 

NaF-hSbFj 

Dehydro-thio-p-toluidine 1-jp(-Amlnophenyl)-3-methyl- 
benzothiazole 

C,4Hi2N2S 

Depurated tartar 

Pure potassium hydrogen tartrate 

KHC 4 H 406 

Dermatol 

Basic bismutn gallate 

Bi(0H)2C7H505 

Detonal 

Diethylacetyl urethane 

(C2H5)2CHC0NHC02CzH5 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 
Diapthol 
Diatol 

Dimethyl>gamma acid 


Dioxogen 
Dippel's oil 
Dissolvan CA or DN 

Disulfo acid E 

Disulfo acid F 

Disulfuric acid 

Dowicide 

Dragonic acid 

DTS 

Dulcose 

Duresco 

Eau-de*Javelle 

Eau-de-Labarraque 

Elayl 

Emeraude green 
Enamel white 

Epsilon acid or e acid 

Erdmann's acid 
Ethenn 

Ethiops mineral 
Ethocei 
Ethyl F acid 

EthyUgamma acid 


Euonymit 
Everitt's salt 


Ferro prussiate 

Flake white 

"Flowers of" a metal 
Fluoremetic 
Formalin 
Formalith 

Formin 
Formitrol 
Formolyptyol 
Freund's acid 


Chemical Synonym 
o>Hydroxyquinoline-m-8ulfonic acid 
Diethyl carbonate 
2-Dimethylamino>8>naphthol>6- 
sulfonic acid 
Octadecanediol 

cf. Bone oil 
cf. Bone ml 

Mixture of 60-80®C. boiling soiventt 
for nitro- and acetyl-celluloses 

1- Naphthol-3,8-disulfonic acid 

2- Naphthylamine-3,7-disulfonic acid 
Fuming sulfuric acid 

Various chlorophenols 
Anisic acid 

Dehydrothio-p-toluidine sulfonic add 

Dulcitol 

cf. Lithopone 

Potassium hypochlorite solution 
Sodium hypochlorite solution 
Ethylene 

cf. Guignet's green 
cf. Lithopone 

1 1-Naphthylamine-3,8-disulfonic acid 
1-Naphthol-3,8-disulfonic acid 
1, 8-Dihydroxy-naphthalene-3- 
sulfonic acid 

1-Naphthylamine-6-sulfonic acid 
Ethylene 

Impure black mercuric sulfide 
Ethyl cellulose 

2-Ethylaminonaphthalon6-7-sulfonic 

acid 

2-Ethylamine-8-naphthol-6-sulfonic 

acid 

Dulcitol 

Potassium ferrous Ferrocyanide 

! 2-Naphthol-7-sulfonic acid 
2-IMaphthylamine-7-sulfonic acid 
2-Naphthylamlne-3,-disulfonic acid 
2-Amino-7-naphthoi-3-sulfonic acid 
2, 7-Dihydroxy-naphthalene-3- 
sulfonic acid 

Any ferrocyanide, specifically 
potassium ferrocyanide 
Bismuth subnitrate, or (in paint) 
white lead 
Oxide of the metaf 
Antimony sodium fluoride 
40% Formaldehyde 
Kieselguhr soaked in formaldehyde 
solution 
cf. Hexamin 
Formaldehyde 
Formaldehyde 

1-Naphthylamine-3,6-di8u{fonic acid 


Formula 

HOC9H5NSO3H 

(C2H50)2C0 

C12H1304NS 

CH3(CH2)5CHOH(CH2)to' 

CH2OH 


C10H8O7S2 

CioHrOeNSz 

H2SO4 -f-SOj 

CIC6H4OH 

CH30*C6H4*C02H 

Ct4Hi2 03N2S2 

C6H8(0H)6 


KOCI +aq. 
NaOCI -f*aq. 
C2H4 


CioHgOsNSz 

CioHeOrSz 

CioHgOsS 

C10H9O3NS 

C 2 H 4 

CO. 60% HgS+40% S 

C12H13O3NS 

Ct2H,304NS 

C6H8(0H)6 

K2Fe2(CN)6 

C10H8O4S 

C10H9O3NS 

CioHgOfiNSz 

C10H9O4NS 

CioHgOsS 

K 4 Fe(CN )6 

BiONOj-HzO 

2 PbC 03 *Pb( 0 H )2 

SbFj-NaF 

HCHO+aq. 

HCHO 


HCHO 

HCHO 

CioH90eNS2 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

Fuller's earth 

Hydrated aluminum and magnesium 
silicates 


Fulton white 

cf. Lithopone 


Fusel Oil 

Mixed amyl alcohols 

CsHnOH 

Qalioformin 

cf. Hexamin 


Gasoline 

Benzine or petrol 


Qelbin 

Barium chromate, or calcium 
chromate 

BaCr04, or CaCr04'2H20 

QIanzstoff 

Cuprammonium artificial silk 


Glover acid 

78 % Sulfuric acid 

H2SO4 +aq. 

Gold salts 

Sodium aurodichioride 

Mixture of AuCIs and NaCI 

GR acid 

cf. RG acid 


Grain oil 

cf. Fusel oil 


Gray antimony 

Native antimony trisulfide 

SbaSa 

Gray powder 

Mixture of mercury and chalk 

Hg and CaCOa 

Green cinnabar 

Fired oxides of cobalt and zinc, or a 
mixture of chrome yellow and 
Prussian blue 


Green nickel oxide 

Nickel oxide 

NiO 

Green verditer 

Basic copper carbonate, or ground 
mineral malachite 

CuC 03 *Cu(OH )2 

Griffith's white 

cf. Lithopone 


Guignet's green 

Chromic oxide and hydroxide 
(variable) 

Cr 203 * 3 H 20 

Gun cotton 

Nitrocellulose 


Halazone 

p-Dichlorosulfamido~benzo!c acid 

CI2NSO2C6H4CO2H 

Halowax 

Hexachloronaphthalene 

CioHzCIs 

Heavy carbu retted 

Ethylene 

C2H4 

hydrogen 

Hedonal 

Methyl-propyl-carbinol urethane 

NH 2 C 02 CHCCH 3 )C 3 H 7 

Heicosol 

Basic bismuth pyrogailate 

ca. (^H5 04Bi 

Hepar antimony 

cf. Crocus of antimony 


Hepar sulfuris 

Impure potassium sulfide, or calcium 
sulfide 

K2S, or CaS 

Hexamin 

Hexamethylene-tetramine 

(CH 2 ) 6 N 4 

Hexil, or hexite 

Hexanitro-diphenyiamine 

(N 02 ) 6 Ci 2 H 5 N 

Hexoram 

Hexachioroethans 

C2CI6 

HNM 

Mannitol hexanitrate 

C 6 Hg( 0 N 02)6 

Horse brimstone 

Impure, dark native sulfur 

s 

a-Hydro-juglone 

1 , 4 , 5 -Trlhydroxy-naphthalone 

CioHgOs 

Hydrone 

Lead-sodium alloy (ca. 30 % Na) 

Pb+Na 

Imperial green 

Copper acetoarsenite 

Cu(C2 H302)2*3 Cu(A802)i 

Indanthrene 

Dianthraquinone-dihydroazine 

C2BH14O4N2 

Indanthrone 

cf. Indanthrene 


Infusible white 

Dimercuri-dtammonium chloride 

N 2 H 4 Hg 2 Ci 2 

precipitate 1 

Intarvin 

Glyceryl margarate 

(Cl 6 H 33 C 02 ) 3 C 3 Hs 

Invert sugar 

Mixture of equal parts of glucose 
and fructose 

CsHiiOe 

Iron biack 

Precipitated antimony 

Sb 

Iron tartar 

Potassium ferrous tartrate 

ca, K2Fe(C4H406)2*xH20 ^ 

Isonaphthoi 

^-Naphthol 

C10H7OH 

James' powder 

33 . 3 % SbzOs and 66.6% CajCPOOa 


Javeile water 

of. Eau de Javeile 


Julin's carbon chloride 

cf. Carbon chloride 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


fCommon or Trade Name 

Chemical Synonym 

Kacid 

1 -Am i no-8-naphthoi-4,6-disu If on ic 
acid 

Kainit 

Magnesium chloride and potassium 
magnesium sulfate double salt 

Kalle’s acid 

1-Naphthy!amine-2,7-di8ulfonic acid 

Kalle's salt 

Acetone sodium bisulfite 

Kasil 

Potassium silicate solution 

King’s blue 

cf. Cobalt blue 

KMS 

Potassium metabisulfite 

Knight’s patent zinc white cf. Lithopone 

Lac 8ulfur(is) 

Precipitated sulfur 

Lamp black 

Impure carbon 

Landschoff and Meyer’s 

1>Naphthylamine-2,5-di8ulfonic acid 

acid 

Lanolin 

Wool grease; cholesteryi esters 
of fatty acids 

Laurent’s a-acid 

1-Nitronaphtha(ene-5-sulfonic acid 

Lead oxide (brown) 

Lead dioxide 

Lead plaster 

Essentially a mixture of lead oleate 
with small amounts of glycerol and 
oleic acid; also lead iinoleate 

Lead vinegar 

Aqueous solution of basic lead acetate 

Leucotrope 

Benzyl-dimethyl-phenyl-ammonium 

chloride 

Leyden blue 

cf. Cobalt blue 

Lichenic acid 

Fumaric acid 

Liebman and Studer’a 

1-Naphthol-7-8uifonic acid 

acid 

Light oil 

Coal tar distillate up to 170*’C., or any 
petroleum oil having a high Baume 
gravity 

LigroinCe) 

Petroleum distillate, b. p. 120-35®C. 

Lime water 

Aqueous solution of calcium hydroxide 

Liquid glass 

cf. Water glass 

Lithopone 

Zinc sulfide and barium sulfate 

Liver of antimony 

Impure double sulHde of antimony 
and alkali or alkaline earth 

Liver of sulfur 

Mixed potassium sulfides and 
thiosulfate, or calcium sulfide 

Lucidol 

Benzoyl peroxide 

Lysol 

Mixture of crude cresois in aqueous 
soap solution 

M acid 

1-Amino-5-naphthoi-7-sulfonic acid 

Magister of sulfur 

Amorphous precipitated sulfur 

"Magistery" of 

A precipitate, especially a white pre- 
cipitate from metallic solutions 

Magistery of lead 

Basic lead carbonate 

Marbon white 

cf. Lithopone 

Marignac's salt 

Potassium stannonsutfate 

Melanpyrit 

Dulcitol 

Mercurius vitae 

Mixture of antimony oxychloride and 
trioxide 

Meta 

Metaldehyde 

Methocel 

Methyl cellulose 

Methyl anol 

Methyl cyclohexanone 

Methyi-benzanthrsne 

9 - Methyl-7-meao-benzanthrone 


Formula 

C 10 H 9 O 7 NS 2 

K2M0(SO4)2-MgCl2*6H2O 

CioHgOeNSz 

(CH3)2C0-NaHS03 

KzSiOj 4*aQ* 


K 2 S 2 O 5 


S 

C 

C 10 H 9 O 6 NS 2 


CioHyOsNS 

PbOz 

(Ci7H33C02)2Pb, or 
(Ci7H3iC02)2Pb 

Pb(C 2 H 302 ) 2 *Pb 0 “paq. 

CisHisNCI 


(CH-C02H)2 

C 10 H 8 O 4 S 


Ca(OH )2 +aq. 
ZnS ”{~BaS 04 


(C6H5C0)202 


C10H9O4NS 

s 


‘?PbC03*Pb(0H)2 


K2Sn(S04)2 
C6H«(0H)6 
SbOCI +Sb203 

(CH3CH0)3 


CH3*G6H90 

C,8H,20 
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TRADE NAMES OF QIEMICALS WITH SYNONYMS AND FORMULAS 

Common or Trade Name Chemical Synonym Fommla 

Methyl-gamma acid 2-Methylamino-8-naphthol-6-sulfonic CiiHn 04 NS 

acid 

Methyigtycol acetate Acetate of glycol monomethyl ether CH 3 C 02 *C 2 H 4 ‘ 0 CH 3 

Middle oil Coal tar distillate, b. p. 170-230‘’C. 

Milk acid Lactic acid CHs-CHOH-COzH 

Milk of barium Suspension of barium hydroxide in Ba(OH) 2 +aq. 

water 

Milk of lime Suspension of calcium hydroxide in Ca(OH) 2 +aq. 

water 

Milk of magnesia Suspension of magnesium hydroxide Mg(OH) 2 +aq. 

in water 

Milk of sulfur Amorphous sulfur obtained by S 

precipitation 

Mineral Hamburg cf. Copper carbonate blue 

Mitigated caustic Fused mixture of 1 part silver nitrate AgNOj+KNOj 

and 2 parts potassium nitrate 

Mittler’s green cf. Guignet's green 

Mixed acid Mixture of nitric and sulfuric acids HNO3+H2SO4 

Mixed vitriol Cupric-ferrous sulfate CuS 04 > 3 FeS 04 * 28 H 20 

Monomeric liquid Methylmethacrylate CH 2 :C(CH 3 )C 02 CH 3 

Monsel’s salt Basic ferric sulfate ca. Fe 4 (SO 4 )s(OH) 2 * 10 H 2 O 

Mountain vertditer cf. Copper carbonate blue 

Mu acid or /x-acid l-Naphthylamine-S-sulfonic acid C10H9O3NS 

“Muriate of“ a metal Chloride of 

Muriatic ether Ethyl chloride C2H5CI 

Muthmann's liquid Acetylene tetrabromide (CHBr 2)2 

Naphtha (petroleum) Petroleum distillate, b. p. 95-1 0(PC 

Naphtha (solvent) Coal tar distillate, b. p. 80-11 O^’C. 

Naphthalin Naphthalene CioHs 

a-Naphthol sulfonic 2-Naphthol-8-8ulfonic acid C 10 HBO 4 S 

acid B 

3 -Naphthol sulfonic 2 -Naphthol- 6 -sulfonic acid C 10 H 8 O 4 S 

acid S 

^-Naphthol disulfonic 2-Naphthol-3,7-disulfonic acid CioHbO/Sz 

acid F 

P-Naphthoi disulfonic 2-Naphthol-3,6-di8uifonic acid CioHb 07 S 2 

acid R 

a-Naphthol disulfonic 
acid S 

a-Naphthol disulfonic 
acid Sch. 

a-Naphthol disulfonic 
acid 

a-Naphthylamine acids cf. Cleve's acids 

Cl 

a-Naphthylamine disul- 1-Naphthylamine-4,6- and 4,7- ♦ CioH906NS2 

fonic acids D disulfonic acids 

0-Naphthylamine- cf. Amino-R acid 

disulfonic acid R 

a-Naphthylamine- 1-Naphthylamine-4,8-disulfonic acid C 10 H 9 O 6 NS 2 

disulfonic acid S 

Naples yellow cf. Antimony yellow 

Natural gas Mixture of gaseous hydrocarbons CH4, etc. 

Nevin's white cf. Lithopone 

Nigrotnn)ic acid 1,7-Dihydroxy-6-naphthoio-3- CnH807S 

sulfonic acid 


cf. Schoelikopf'e acid 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 


Nitric ether 

Ethyl nitrate 

C2H50-N02 


Nitro-1 ,2,4-acid 

1 -Am i no-8-n itro-2-naphthol-4- 
sulfonic acid 

C 10 H 8 O 6 N 2 S 


3-Nitro-f1avopurpurin 

3-Nitro-1 ,2,6-trihydroxy- 
anthraquinone 

C 14 H 7 O 7 N 


Nordhausen acid 

Fuming sulfuric acid 

55 % H2S04 +45% SO, 


Oil of hartshorn 

cf. Bone oil 


Oil of sweet birch. 

Methyl salicylate 

HOC 6 H 4 CO 2 CH 3 


1 synthetic I 

Oil of philosophers 

cf. Philosopher's oil 



Oil of wine 

Ethyl pelargonate, or a mixture of 
ethyl caprylate and ethyl caprate 

C 8 H 17 CO 2 C 2 H 5 or 
C 7 H 15 CO 2 C 2 H 5 *4- 
C 9 H 19 CO 2 C 2 Hs 


Oil of wintergreen. 

Methyl salicylate 

H0C,H4C02CH, 


1 synthetic I 

Oil soluble 

cf. Turkey red oil 



Oleine 

cf. Turkey red oil 



Oleum white 

cf. Lithopone 



Orr*s white 

cf- Lithopone 



Orthoform 

Methyl p-amino-m-hydroxy- 
benzoate 

(NH2)(OH)CtHjcb2CH, 


Oxy-dyz-ene 

Mixture of potassium poiysulfides 
and potassium thiosulfate 



Oxysal icy late 

Bismuth subsalicylate 

H0C6H4C02Bi(0H)2 


Palite 

Chloromethyl-chloroformate 

CICH 2 OCOCI 


Pamaquine 

6-Methoxy-8-(1-methyl-4-diethyl- 

aminobutylamino)-quinoline 

CJ 9 H 29 ON 3 


Paradow 

p-Dichlorobenzene 

CsHxClz 


Paraform 

Paraformaldehyde 

(CH 20)3 


Paranaphthalene 

Anthracene 

C6H4(CH)2C6H4 


Perhydrol 

Hydrogen peroxide (30%) 

H 2 O 2 +aq. 


Permanent green 

cf. Quignet's green 



Permutit 

Synthetic hydrated aluminum silicate 
with replaceable sodium 



Petrol 

Petroleum distillate, gasoline 



Petroleum ether 

Petroleum distillate, b. p. 30-60°C. 
and other boiling ranges 



Petroline 

Petroleum distillate, b. p. 120-150°C. 



Phene 

Benzene 

CeHe 


Phenyl-gamma aoid 

2 -Phenylamino- 8 -naphthoI- 6 - 
sulfonic acid 

C]8Hi304NS 


Philosopher's egg 

Mixture of salt, sulfur and mercury 

NaCI, S, Hg 


Philosopher's nil 

Linseed oil and powdered brick 



Picrotol 

Silver picrate 

(N02)3C6H20Ag-H20 


Pinolith 

cf. Lithopone 



Plasmochin 

cf. Pamaquine 



Plate sulfate 

Double salt of potassium-sodium 
sulfates 

K2S04'Na2S04 


Porcelain white 

cf. Lithopone 



Potato oil 

cf. Fusel oil 



Potato spirit 

cf. Fusel oil 



Powder of algaroth 

Antimony oxychloride or a mixture 
of antimony oxychloride and 
antimony trioxide 

SbOCI or SbOCI+SbaOs 


Preservaline 

Formaldehyde 

HCHO 


Primuline base 

p-Toluidine heated with sulfur 

C28Hi8N4S3 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


ConuDon or Trade Name 

Chemical Synonym 

Formula 

Producer gas 

An artificial heating gas 

28-33% CO, 0.8-4% CQi, 
62-64% N, 

Pyroligneous acid 

Crude acetic acid 

HCzHsO* 

Quinacrinehydrochioride 

3-Chioro-7-methoxy>9-(1-methyl-4- 

dlethylammobutylamino)-acridine 

dihydrochloride 

CzjHmONsCI^SHCI 

2 R acid 

2-Amino>8*naphthol-3, 6 -disulfonic 
acid 

C 10 H 9 O 7 NS 2 

Rayon 

Regenerated cellulose 

ca, (C 6 Hio 05 )n 

Rectified spirit 

90-95% Ethyl alcohol 

CiHsOH+aq. 

Red acid 

f 1,5-Dihydroxy-naphthalene-3,7- 
J disuifonic acid 

CioHbObS2 

j Nitric acid of 40*^ Baume or stronger, 

1 containing dissolved nitrogen oxide 


Red antimony 

Antimony oxysuifide 

Sb203*2Sb2S3 

Red liquor 

Aluminum acetate in water 

AI(C 2 14302 ) 3 +aq. 

Red oil 

cf. Turkey red oil 


Reinecka salt 

Ammonium (or potassium) tetrathio- 
cyano-d iam mono-chro mate 

NH4icr(NH3)2(SCN)4]-HiO 

RQ acid 

1-Naphthol-3,6-disulfonic acid 

CioHsOySz 

Ross' white 

cf. Lithopone 


S acid 

f 1,8-Dihydroxy-naphthalene-4- 
3 sulfonic acid 

CiqHbOsS 

1 l-Naphthylamine-4,8-disulfonlc acid 

CioHgOsNSz 


( 1-Naphthol-4,8-di8ulfonic acid 

CioHsOySz 

Sal alembroth 

Mercuric ammonium chloride 

HgCl2*2NH4Cl*H20 

Sal ethyl 

Ethyl salicylate 

HOC 6 H 4 OO 2 C 2 HS 

Salimenthol 

Menthyl salicylate 

H0C«H4C02C,»Hi9 

Salt of amber 

Succinic acid 

(CH2C02H)2 

Salt of wisdom 

cf. Sal alembroth 


Sait of wormwood 

Impure potassium carbonate obtained 
from ashes of wormwood 

KzCOj 

Saltpeter, air 

Mixed calcium nitrate and calcium 
nitrite 

Ca(N03)2+CafN02)2 

Salzburg vitriol 

Crystals of a mixture of 1 part copper 
sulfate and 3 parts ferrous sulfate 


Saran 

Poiyvinyiidene chloride 

(H2CCl2)n 

Satin spar 

cf. Satin white 


Satin white 

Mixture of aluminum hydroxide, 
calcium sulfate, and calcium oxide 

AI(0H)3, CaS 04 , CaO 

Schoellkoprs acid < 

fl-Naphthol-4,8-di8ulfonic acid 

CioHsOySz 

[l-Naphthylamine-4,8-disulfonic acid 

C 10 H 9 O 6 NS 2 

Scotch soda 

Impure sodium carbonate 

Na2C03 

Secaline 

Trimethylamine 

(CH3)3N 

Sell its 

Sodium sulfite 

Na2S03 

Sericose 

Cellulose acetate 


Sigmaform 

cf. Xeroform 


Soda lime 

Mixture of sodium hydroxide and 
calcium oxide 

NaOH, CaO 

Soft soap 

Potassium soap 


^ Soluble glass 

cf. Water glass 


Soubieran's ammoniacal 
salt 

Mercury ammonium nitrate 

(NH2Hg20)N03 

SpiritCs) of hartshorn 

Aqueous ammonia solution, or 10% 
solution of ammonia in alcohol 

NH 3 +aq., or NH 3 +C 2 H 5 OH 

Spirit of wine 

84% Ethyl alcohol 

CzHsOH+aq. 
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TRADE NAMES OF CHEMICALS WITH SYNONYMS AND FORMULAS 


Common or Trade Name 

Chemical Synonym 

Formula 

SS acid or 2 $ acid 

1 - Am mino-8-naphthol-2,4-d isu If on ic 
acid 

C 10 H 9 O 7 NS 2 

Styron 

Polystyrene 

(C,H 5 CH;CH 2 ). 

Sugar of milk 

Lactose 

CijHjaOirHiO 

Sulfide white 

cf. Lithopone 


Sweet oil 

Olive oil 


Sylvinite 

Syivine with rock salt 


Tar camphor 

Naphthalene 

CioHb 

1 5-Tetranitro-naphthalene 1,2,5,8-Tetranitro-naphthaleno 

C,oH40,N2 

Thenard's blue 

cf. Cobalt blue 


Thioindoxyl 

2-Hydroxy-l-thionaphthene 

C,H«OS 

Tin white 

Stannic hydroxide 

SnCOm. 

Tolite 

cf. Trotyl 


Toiyi-peri acid 

p-Tolyl- 1 -naphthylamine- 8 -sulfonic 

acid 

CitHisOjNS 

Toughened caustic 

Fused mixed of silver and 
potassium nitrates 

95% AoNOj+5% KNO, 

Trotyl 

Trinitrotoluene 

CH3C6H2(N02)3 

Transparent chromium 
oxide 

cf. Guignet’s green 


Triformol 

Paraformaldehyde 

(CHzO), 

Trisulfonic acid 

Naphthalene- 1 ,3, 6 -tri 8 ulfonic acid 

C 1 OH 0 O 9 S 3 

Turkey red oil 

Sulfonated castor oil 


Verte emeraude 

cf. Quignef 3 green 


Vichy salt 

Sodium hydrogen carbonate, or a 
mixture of salts obtained on 
evaporation of Vichy water 

NaHCOj 

Vinegar acid 

Acetic acid 

HC 2 H 3 O 2 

Vinegar naphtha 

Ethyl acetate 

CH 3 CO 2 C 2 H 5 

Viridian 

cf. Quignefs green 


“Vitriolate of" 

Sulfate of 


Water gas 

An artificial gas 

43% CO, 49% H 2 , 4% CO 2 

4% N 2 

Water glass 

Aqueous solution of sodium silicates 

H20-fNa2Si03+Na2Si04 

Westrosol 

Trichloroethylene 

CHCI:CCl 2 

White acid 

Mixture of ammonium fluoride and 
hydrofluoric acid 

NH4F4-HF 

White caustic 

Sodium hydroxide 

NaOH 

White tar 

Naphthalene 

CtoHs 

White wax 

Beeswax, bleached 


Xeroform 

Bismuth tnbromophenate 

c«. Bi 0 H(C 6 H 20 Br 3 ) 2 *Bi 203 

Yellow acid 

1 ,3- D 1 hy d roxy-naphthalene-5,7- 
disulfonic acid 

CioH80bS2 

Yellow wax 

Beesv/ax 


Zinc baryta white 

cf. Lithopone 


Zincolith 

cf. Lithopone 


Zinc sulfide white 

cf. Lithopone 
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SOLUBILITY PRODUCT 

In a saturated solution of any given salt, the product of the concentrations of the 
ions which are combining to form the salt, is a constant. If more than one ion of the 
same kind enters into the formation of one molecule of the compound then the 
concentration of that ion must be raised to a power equal to the number of such ions 
entering into one molecule of the compound. The concentrations are expressed as 
gram molecular concentrations per liter. For example, silver acetate has a solubility 
of 10.07 grams per liter at 16®C. Its molecular weight is 167 and it is 70.8% ionized. 
Therefore, its molar concentration would be 10.07/167 and since it is 70.8% ionized, 
the Ag ion concentration would be 10.07/167X70.8% or 0.0427. Since for each silver 
ion there is an acetate ion, the acetate ion concentration would be the same as for 
the silver ion. Hence the solubility product would be 0.0427X0.0427 = 0.00182 
at 16 ^C. 


Subatanoe 

Formula 

Temp. °C. 

Solubility- 

Product 

Aluminum hydroxide 

Ai(OH )3 

20 ® 

1.9X10-M 

Aluminum hydroxide 

AI( 0 H) 3 - 3 H 20 (as an acid) 

20 ® 

4X10-13 

Barium carbonate 

BaCOs 

16® 

7X10-9 

Barium carbonate 

BaCOa 

18® 

8.1 X10-9 

Barium chromate 

BaCr 04 

18® 

1.6X10-10 

Barium chromate 

BaCr 04 

28® 

2.4X10-10 

Barium fluoride 

BaFz 

9.5® 

1.6X10 6 

Barium fluoride 

BaF, 

18® 

1.7X10-6 

Barium fluoride 

BaFz 

25.8® 

1.73X10-6 

Barium iodate 

Ba( 103 ) 2 - 2 H 20 

10 ® 

8.4X10-11 

Barium iodate 

Ba(I 03 ) 2 - 2 HzO 

25® 

6.5X10-10 

Barium oxalate 

BaC204*3ViH20 

18® 

1.62X10-7 

Barium oxalate 

BaC204*2H20 

18® 

1 .2X10-7 

Barium oxalate 

BaC204*ViH20 

18® 

2.18X10-7 

Barium sulfate 

BaS04 

18® 

0.87X10-10 

Barium sulfate 

BaS 04 

25® 

1.08X10-10 

Barium sulfate 

BaS04 

50® 

1.98X10-10 

Cadmium oxalate 

CdC204-3H20 

18® 

1 .53X10-8 

Cadmium sulfide 

CdS 

18® 

3.6X10-29 

Calcium carbonate 

CaC03 

15® 

0.99X10-8 

Calcium carbonate 

CaCOa 

25® 

0.87X10-8 

Calcium chromate 

CaCr04 

18® 

2.3X10-2 

Calcium fluoride 

CaFz 

18® 

3.4X10-11 

Calcium fluoride 

CaFz 

26® 

3.95X10-11 

Calcium iodate 

Ca(I 03 ) 2 - 6 H 20 

10 ® 

22.2X10-8 

Calcium iodate 

Ca(I 03 ) 2 * 6 H 20 

18® 

64.4X10-8 

Calcium oxalate 

CaC 204 * HzO 

18® 

1.78X10-9 

Calcium oxalate 

CaC204*H20 

25® 

2.57X10-9 

Calcium sulfate 

CaS04 

10 ® 

6.1 X10-5 

Calcium tartrate 

CaC4H406-2H20 

18® 

0.77X10-6 

Cobalt sulfide 

CoS 

18® 

3X10-26 

Cupric iodate 

Cu( 103)2 

25® 

1.4X10-7 

Cupric oxalate 

CUC 2 O 4 

25® 

2.87X10-8 

Cupric sulfide 

CuS 

18® 

8.6X10-65 

Cuprous bromide 

CuBr 

18® 

4.1 X10-8 

Cuprous chloride 

CuCI 

18® 

1.0X10-6 

Cuprous iodide 

Cul 

18® 

6.0X10-12 

Cuprous sulfide 

CuzS 

16®-18® 

2X10-67 

Cuprous thiocyanate 

CuSCN 

18® 

1.6X10-11 

Ferric hydroxide 

Fe(OH)j 

18® 

1.1X10-36 

Ferrous hydroxide 

Fe(OH )2 

18® 

1.64X10-16 

Ferrous oxalate 

FeC204 

25® 

2.1 X10-7 

Ferrous sulfide 

FeS 

18® 

3.7X10-19 
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SOLUBILITY PRODUCT 


Substanoe 

Formula 

Temp. ®C. 

Solubility* 

Product 

Lead carbonate 

PbCOa 

18® 

3,3X10-»< 

Lead chloride 

PbCia 

25.2® 

i.oxit)-^ 

Lead chromate 

PbCr04 

18® 

1.77X10-1^ 

Lead fluoride 

PbFz 

9® 

2.7X10-® 

Lead fluoride 

PbFz 

18® 

3.2X10-® 

Lead fluoride 

PbFz 

26.6® 

3.7X10-* 

Lead iodate 

Pb( 103)2 

9.2® 

5.3X10-*® 

Lead iodate 

Pb( 103)2 

18® 

1.2X10-** 

Lead iodate 

Pb( 103)2 

25.8® 

2.6X10“**® 

Lead iodide 

Pbl2 

15® 

7.47X10-9 

Lead iodide 

Pbl2 

25® 

1.39X10-® 

Lead oxalate 

Pb C2O4 

18® 

2.74X10-** 

Lead sulfate 

PbS 04 

18® 

f.D6X10-» 

Lead sulfide 

PbS 

18® 

3.4X10-2® 

Lithium carbonate 

Li2 CO3 

25® 

1.7X10-* 

Magnesium ammonium phosphate 

MgNH 4 P 04 

S 5 

CM 

2.5X10-** 

Magnesium carbonate 

MgC 03 

12° 

2.6X10-5 

Magnesium fluoride 

MgF2 

18® 

7.1 X10-9 

Magnesium fluoride 

MgFz 

27® 

6.4X10-9 

Magnesium hydroxide 

Mg(OH)2 

18® 

1.2X10-** 

Magnesium oxalate 

MgC 204 

18® 

8.57X10-5 

Manganese hydroxide 

Mn(OH)2 

18® 

4X10“*® 

Manganese sulfide 

MnS 

18® 

1.4X10-** 

Mercuric bromide 

HgBrz 

25® 

8X10-20 

Mercuric chloride 

HgCl2 

25® 

2.6X10-'» 

Mercuric iodide 

Hglz 

25° 

3.2X10-M 

Mercuric sulfide 

HgS 

18® 

4X10-5* to 
2X10-®9 

Mercurous bromide 

HgBr 

25® 

1.3X10-2* 

Mercurous chloride 

HgCl 

25® 

2X10“*® 

Mercurous iodide 

Hgl 

25® 

1.2X10-25 

Nickel sulfide 

NiS 

18® 

1.4X10-2® 

Potassi un; acid tartrate 

KHC4H4O6 

18® 

3.8X10-® 

Silver acetate 

AgC 2 H 302 

16® 

1. 82X10-* 

Silver bromate 

AgBrOj 

20 ® 

3.97X10-5 

Silver bromate 

AgBrOs 

25® 

5.77X10-5 

Silver bromide 

AgBr 

18® 

4.1X10-** 

Silver bromide 

AgBr 

25® 

7.7X10-** 

Silver carbonate 

AgzCOs 

25® 

6.15X10-*2 

Silver chloride 

AgCI 

4.r 

0.21 X10-*o 

Silver chloride 

AgCl 

9.7® 

0.37X10“*0 

Silver chloride 

AgCI 

25® 

1.56X10-*o 

Silver chloride 

AgCI 

60® 

13.2X10-*o 

Silver chloride 

AgCI 

100 ® 

21.5X10-*o 

Silver chromate 

Ag2Cr04 

14.8® 

1.2X10-*2 

Silver chromate 

Ag2Cr04 

25® 

9X10-*2 

Silver cyanide 

Ag2(CN)2 

20 ® 

2.2X10-** 

Silver dichromate 

Ag2Cr207 

25® 

2X10-7 

Silver hydroxide 

AgOH 

20 ® 

1. 52X10“® 

Silver iodate 

AglOa 

9.4® 

0. 92X10-® 

Silver iodide 

Agl 

13® 

0.32X10-15 

Silver iodide 

Agl 

25® 

1.5X10“*® 

Silver nitrite 

AgNOz 

25® 

6. 86 X10-® 

Silver oxalate 

Ag 2 C 204 

25® 

1.3X10“** 

Silver sulfide 

AgzS 

18® 

1.6X10-®* 1 

Silver thiocyanate 

AgSCN 

18® 

0.49X10-** 1 
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SOLUBILITY PRODUCT 


Substanoe 

Formula 

Temp. «C. 

Solubility- 

Product 

Silver thiocyanate 

AgSCN 

CM 

1.16X10->* 

Strontium carbonate 

SrCOj 

25* 

1.6X10-* 

Strontium fluoride 

SrF* 

18* 

2.8X10-* 

Strontium oxalate 

SrC 204 

18* 

5.61 X10-* 

Strontium sulfate 

SrSO* 

2.9* 

2.77X10*7 

Strontium sulfate 

SrS 04 

17.4* 

2.81X10-7 

Thallous bromide 

TIBr 

25® 

4X10-* 

Thallous chloride 

TICI 

25* 

2.65X10-* 

Thallous sulfate 

TliS 04 

25* 

3.6X10-* 

Thallous thiocyanate 

TISCN 

25* 

2.25X10-< 

Zinc hydroxide 

Zn(OH )2 

18*-20* 

1.8X10-X 

Zinc oxalate 

2 nC 204 ' 2 H 20 

18® 

1.35X10-S 

Zinc sulfide 

ZnS 

18* 

1.2X10-« 
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SOLUBIUTY OF GASES IN WATER 

The column headed “oc** gives the volume of gas reduced to standard conditions 
and 760 mm ) dissolved in one volume of water when the pressure of the gas 
(without the aqueous tension) is 760 mm; this value “oc” is tne “absorption co- 
efficient.” The column headed “1” gives the volume of the gas expressed in cubic 
centimeters dissolved in one volume of water at a total pressure (partial pressure 
of the gas plus the aqueous tension at the stated temperature) of 760 mm. The 
column headed ”q” gives the weight of gas in grams dissolved in 100 grams of water 
at a total pressure (partial pressure of the gas plus the aqueous tension at the stated 
temperature) of 760 mm. 


Temp. 
Deg. C. 

1 ACETYLENE 

AIR* 


i»>;i7roai 

a 

^ q . 


a 

q 

a 

—a. 

0 

1.73 

0.200 

29.18 

34.91 

1176 

89.5 

60.5 

42.9 

1 

1 68 

0.194 

28.42 

34.87 

.... 





1.63 

0.188 

27.69 

34.82 



54.1 

38.3 


1.58 

0.182 

26.99 

34.78 






1.53 

0.176 

26.32 

34.74 

1047 

79.6 

48.3 

34.2 


1.49 

0.171 

25.68 

34.69 






1.45 

0.167 

25.06 

34.65 

* ... - 


43.3 

30.6 


1.41 

0.162 

24.47 

34.60 





8 

1.37 

0.157 

23.90 

34.56 

947 

72.0 

38.9 

27.6 

9 

1.34 

0.154 

23.36 

34.52 

.... 

.... 



10 

1.31 

0.150 

22.84 

34.47 



35.1 

24.8 

11 

1.27 

0.146 

22.34 

34.43 





12 

1.24 

0.142 

21.87 

34.38 

857 

65.1 

31.5 

22.2 

13 

1.21 

0.138 

21.41 

34.34 

837 

63.6 

• * « 


14 

1.18 

0.135 

20.97 

34.30 

.... 

.... 

28.4 

20.0 

15 

1.15 

0.131 

20.55 

34.25 





16 

1.13 

0.129 

20 14 

34.21 

775 

58.7 

25.7 

18.6 

17 

1.10 

0.125 

19.75 

34,17 

.... 

. . > • 

.... 


18 

1.08 

0.123 

19.38 

34.12 

.... 

.... 

23.4 

16.4 

19 

1.05 

0.119 

19.02 

34.08 


.... 

.... 

.... 

20 

1.03 

0.117 

18.68 

34.03 

702 

63.1 

21.3 

14.9 

21 

1.01 

0.115 

18 34 

33.99 

.... 

.... 

.... 


22 

0.99 

0.112 

18 01 

33.95 



19.4 

isis 

23 

0.97 

0.110 

17.69 

33,90 


.... 

.... 

.... 

24 

0.95 

0.107 

17.38 

33.86 

639 

48.2 

17.7 

12.3 

25 

0.93 

0.105 

17.08 

33.82 





26 

0 91 

0 102 

16 79 

33.77 


.... 


ii*.3 

27 

0.89 

0.100 

16.50 

33,73 



. . • 

.... 

28 

0.87 

0.098 

16.21 

33.68 

*586 

44!6 

15.0 

10.3 

29 

0.85 

0.095 

15.92 

33.64 



.... 

.... 

30 

0.84 

0.094 

15.64 

33.60 



13.8 

9.6 

35 

• • • • 




.... 

.... 



40 

• t • • 






‘9.‘4 

‘els 

45 

• 4 • « 





.... 

.... 

‘i.’i 

50 

.... 




.... 

.... 

6.6 

60 







4.9 

2.9 

70 






«... 

3.8 

1.9 

80 






.... 

3.0 

1.2 

90 

.... 






.... 

.... 

100 

.... 





.... 

.... 

.... 

.... 


* Pros from NH) and CO 2 ; total oressure of air + aq. tension is 760 mm, 
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SOLimiLITY OF CASES IN WATER 
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^Atmoepherie Nitrogen containing 98.815% Hz by volume + 1 .185% inert gases. 
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SOLUBILITIES OF INORGANIC COMPOUNDS 

This table shows the amount of anhydrous substance which is soluble in 100 grams 
of water at the temperature in degrees Centigrade as indicated; where the formula is 
preceded by f the value is expressed in grams of substance in 100 mi of saturated 


Solid 

Substance Formula Phase 0**C. 10**C. 


Aluminum chloride AlCls 6H2O 

sulfate Al2(S04)3 I8H2O 31.2 33.5 

Ammonium aluminum (NH4)2Al2 (804)4 24H2O 2.1 4.99 

sulfate 

bicarbonate NH4HCO3 11.9 15.8 


bromide NH4Br 60.6 68 

cadmium sulfate (NH4)2Cd (804)2 6H2O 

chloride NH4CI 29.4 33.3 


8 chloroplatinate (NH4)2PtCl6 0.7 

9 chromate (N 144)2 Cr04 

10 chromium sulfate (NH4)2Cr2(804)4 24H2O 

11 oobaltous sulfate (NH4)2 Co (804)2 6H2O 6.0 9.5 

12 dichromate (NH4)2Cr207 

13 dihydrogen phosphite NH4H2PO3 171 

14 ferric sulfate (NH4)2Fe2 (804)4 24H2O 

15 ferrous sulfate (NH4)2Fe (804)2 6H2O 12.5 17.2 

16 hydrogen phosphate (NH4)2HP04 

17 Iodide NH4I 154.2 163.2 

18 lithium sulfate NH4USO4 55.23 

19 magnesium phosphate NH4MgP04 6H20 0.023 

20 manganesejlphosphate NH4MnP04 7H2O 

21 nitrate NH4NO3 118.3 

22 oxalate (NH4)2C204 IH2O 2.2 3.1 

23 tperchlorate NH4CI04t 11.56 

24 persulfate (N 144)28208 58.2 

25 selenate (NH4)2Se04 1.22^*® 

26 sulfate (NH4)2S04 70.6 73.0 

27 thioantlmonate (NH4)38bS4 4H4O 71.2 

28 thiocyanate NH4CNS 119.8 144 

29 vanadate (meta) NH4VO3 

30 Antimonoue chloride SbCIs 601.6 

31 fluoride SbFj 384.7 

32 sulfide Sb2S3 

33 Arsenic oxide AsaOs 59.5 62.1 

34 Arsenious sulflde AS2S3 5.17X 

10-5 at 18° 

35 Varium acetate Ba(C2H30z)2 3H2O 59 63 

36 acetate Ba(C2H302)2 IH2O 

37 bromate Ba(Br03)2 iHzO 0.287 0.441 

38 bromide BaBra 2H20 98 101 

39 carbonate BaCOs 0.00165^ 

40 chlorate Ba(ClOs)2 IH2O 20.34 26.95 

41 chloride BaClz 2HzO 31.6 33.3 

42 chromate BaCr04 0.0002 0.00028 

43 hydroxide Ba(OH)2 8H2O 1.67 2.48 

44 iodata Ba(I03)2 IHzO 0.008 0.014 

45 iodide Balz 6H2O 170.2 1 85.7 

46 iodide BaZz 2H2O 

47 molybdate BaMo04 

48 nitrate BafNOj)! 5.0 7.0 

49 nitrite Ba(NOz)2 IHzO 
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IN WATER AT VARIOUS TEMPERATURES 

solution. Solid Phase gives the hydrated form in equilibrium with the saturated 
solution. 



70® C . 


90® C . 

100® C . 




• • • • 


1 

66.1 

73.0 

80.8 

89.0 

2 



.... 

100.795® 

3 





4 

116.8 

126 

135.6 

145.6 

5 





6 

60.2 

65.6 

71.3 

77.3 

7 




1.25 

8 





9 





10 

40.0 

49.0 



11 





12 





13 





14 

52 




15 





16 

218.7 

228.8 


250.3 

17 

56.69 





18 

0.016 

0.019 



19 

0.005 

0.007 



20 

499.0 

580.0 

740.0 

871.0 

21 





22 


48.19 


57.01 

23 





24 





25 


95.3 


103.3 

26 





27 





28 

3.05 




29 


GO 



30 





31 


.... 



32 


75.1 


76,7 

33 


.... 




34 

.... 

.... 



35 

74 



75 

36 

3.01 

3.65 

4.45 

5.71 

37 

128 

135 


149 

38 





39 


84.84 


104.9 

40 

49.4 

52.4 


58.8 

41 





42 


101.4 



43 

0.093 

0.115 

0.141 

0.197 

44 





45 


261.0 


271.7 

46 

.... 




47 

.... 

27.0 


34.2 

48 


205.8 


300 

49 
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SOLUBILITIES OF INORGANIC COMPOUNDS 


r 

Substance 

Formula 

Solid 

Phase 

0®C. 

10®C. 

1 

Barium 




0.0016*® 


perchlorate 

Ba( 0104)2 

3 H 2 O 

205,8 



sulfate 

BaS 04 


1. 15X10--* 

2.0X10--* 


Beryllium potassium 

B 0 F 2 . 2 KF 




II 

fluoride 





sodium fluoride 

BeF 2 . 2 NaF 




K 


BeS 04 

6 H 2 O 



B 

sulfate 

BeS 04 

4 H 2 O 



B 

sulfate 

BeS 04 

2H20 








10 

Boric acid 

H 3 BO 3 


2.66 

3.57 

11 

Boron oxide 

B203 


1.1 

1.5 

12 

Bromine 

Brz 


4.22 

3.4 

13 

Cadmium bromide 

CdBrz 


61 .08 


14 

chloride 

CdCl 2 

4 H 2 O 

97.59 

125.1 

15 

chloride 

CdCIa 

21/2 HzO 

90.01 


16 

chloride 

CdClj 

iHzO 


135.1 

17 


Cd(CN )2 




18 

hydroxide 

Cd(OH )2 




19 

iodide 

Cdl 2 


79.8 

83.2 

20 

sulfate 

CdS 04 


76.48 

76.00 

21 


CdS 




22 

Calcium acetate 

Ca(C2H302)2 

2 HzO 

37.4 

36.0 

23 

acetate 

Ca(C2H302)2 

iHzO 



24 

bicarbonate 

Ca(HC03)2 

16.15 


25 

bromide 

CaBr 2 

6 H 2 O 

125 

132 

26 

bromide 

CaBr 2 

4 HzO 



27 

chloride 

CaCl 2 

6 HzO 

59.5 

65.0 

28 

chloride 

CaCl 2 

2 HzO 



29 

fluoride 

CaF 2 



30 

hydroxide 

Ca(OH )2 


0.185 

0.176 

31 

iodate 

Ca( 103)2 

6 HzO 

0.10 

0.17 

32 

iodate 

Ca ( IO 3 )2 

IHzO 



33 

iodide 

Calz 

181.9 

194.1 

34 

nitrate 

Ca(NOj )2 

4 HzO 

102.0 

115.3 

35 

nitrate 

Ca(N03)2 

3HzO 



36 

nitrate 

Ca<N03)2 



37 

nitrite 

Ca(N 02)2 

4 HzO 

62.07 


38 

nitrite 

Ca(N 02 )z 

2HzO 



39 

oxalate 

CaC 204 


6.7X10"^ 



at 13® 

40 

eulfate 

CaS04 

2 HzO 

0.1759 

0.1928 

41 

Carbon dioxide, 760 mm 

CO 2 


0.3346 

0.2318 

42 

monoxide, 760 mm 

CO 


0.0044 

0.0035 

43 

Corous sulfate 

Cbs (SO 4 )} 

9 HzO 

20.75 


44 

sulfate 

Cej(SO«), 

8 H 2 O 

18.98 


45 

sulfate 

Coz ( 804)3 

5 H 2 O 



46 

sulfate 

Cez ($ 04)3 

4 HzO 



47 

ISoelum chlorate 

CsClOs 

2.46 

3.8 

48 

chloride 

CsCI 


161.4 

174.7 

49 

1 

fluoride 

CsF 

H/zHzO 
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IN WATER AT VARIOUS TEMPERATURES 
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SOLUBIUTIES OF INORGANIC COMPOUNDS 


Solid 

Substance Formula Phase 0°C, IQQC. 


Cofium hydroxide CeOH 

iodate CelOa 

nitrate CsNOj 9.33 14.9 

perchlorate CeCI 04 0.8 1.0 


periodate C 6 IO 4 2.15^* 

sulfate C82SO4 167.1 173.1 

Chlorf nop 760 mm CI 2 1.46 0.980 


8 Chromic anhydride CrOs 164.9 

9 Cobaltous chloride CoCIi 6H2O 41.6 46.0 

10 chloride C0CI2 IH2O 

11 iodide C0I2 IH2O 138.1 159.7 

12 nitrate Co(N03)2 6H2O 84.03 

13 nitrate Co(N03)2 3H2O 

14 sulfate C0SO4 7H2O 25.55 30.55 

15 sulfide CoS 

16 Cupric chloride CuCl2 2H2O 70.7 73.76 

17 iodide Cul2 

18 nitrate Cu(N03)2 6H2O 81.8 95.28 

19 nitrate Cu(N03)2 3H2O 

20 sulfate CUSO4 5H2O 14.3 17.4 

21 sulfide CuS 

22 Cuprous chloride CuCI 

Ferric chloride FeCb 74.4 81.9 

Ferrous bromide FoBrz 6H2O 102.0 

chloride FeCl2 4H20 64.5 

chloride F6CI2 

nitrate Fe(N03)2 6H2O 71.02 

sulfate FeS04 7H2O 16.65 20.51 

sulfate FeS04 1 H2O 

sulfide FeS 

Hydrobromic acld» 760 mm HBr 221.2 210.3 

Hydrochloric acid, 760 mm HCI 82.3 

Iodine Iz 

Lanthanum sulfate Laz (804)3 OHzO 3 

Uad acetate Pb(C2H3C)2)2 3H2O 

bromide PbBrz 0.4654 

carbonate PbCOz 

chloride PbClz 0.6728 

chromate PbCr04 

fluoride PbFz 0.060 

iodide Pbiz 0.0442 

nitrate PbCNOs)! 38.8 48.3 

sulfate PbS04 0.0028 0.0035 

sulfide PbS ....... 

Uthlum bromide LIBr 2H2O 143 166 

bromide LIBr IH2O 

carbonate LizCOs 1<04 1.43 

ohioride LICI 67 72 

hydroxide LlOH IH2O 12.7 12.7 

iodide Lil 3H2O 151 157 

iodide Lil IH2O 

nitrate LiNOs SHzO 53.4 61.0 


58 I nitrate I LiNOa I IV^HzO 









lOM 


IN WATER AT VARIOUS TEMPERATURES 


20<»C. 

30®C. 

40®C. 

50®C. 

60®C. 

70®C. 

80®C. 

90®C. 



385.7t5o 









1 










2 

23.0 

33.9 

47.2 

64.4 

83.8 

107.0 

134.0 

163.0 

197.0 

3 

1.6 

2.6 

4.0 

5.4 

7.3 

9.8 

14.4 

20.5 

30.0 

4 










5 

178.7 

184.1 

189.9 

194.9 

199.9 

205.0 

210.3 

214.9 

220.3 

6 

0.716 

0.662 

0.451 

0.386 

0.324 

0.274 

0.219 

0.126 

0 

7 



174.0 

182.1 




217.5 

206.8 

8 

50.4 

53.5 





9 



69.5 

88.7 

90.5 


98.0 


104.1 

10 

187.4 

233.3 

300.0 

376.2 



400.0 


11 

100.0 


126.8 







12 





163.2 

184.8 

212.5 

334.9 


13 

36.21 

42.26 

48.85 

55.2 

60.4 

65.7 

70 


83 

14 

3.79X10^ 









15 

at 18® 










77.0 

80.34 

83.8 

87.44 

91.2 


99.2 


107.9 

16 

1.107 









17 

125.1 









18 



159.8 


178.8 


207.8 



19 

20.7 

25 

28.5 

33.3 

40 


55 


75.4 

20 

3.3X10'5 









21 

rt18® 










1 . 52^5° 









22 

91.8 



315.1 



525.8 


536.7 

23 

115.1 

122.2 

128.3 


144 


169.7 


177.8 

24 


73.0 

77.3 

82.5 

88.7 


100 



25 








105.3 

105.8 

26 

83.8 




165.6 





27 

26,5 

32.9 

40.2 

48.6 



.... 



28 






50.9 

43.6 

37.3 


29 

0. 00061 6^®® 









30 

198 



171 .5 





130 

31 


67.3 

63.3 

59.6 

56.1 





32 

0.029 

0 04 

0.056 

0.078 






33 


1 .9 


1.5 





0.69 

34 


55.04*5° 








35 

0.85 

1.15 

1.53 

1.94 

2.36 


3.34 

1 .... 

4.75 

36 

0.00011 









37 

0.99 

1.20 

1.45 

1.70 

1.98 


2.62 


3.34 

38 

7X10"® 









39 

0.064 

0.068 








40 

0.068 

0.090 

0.125 

0.164 

0.197 


0.302 


0.436 

41 

56.5 

66 

75 

85 

95 


115 


138.8 

42 

0.0041 

0.0049 

0.0056 







43 

8.6 X10"5 







44 

at 18® 










177 

191 

205 







45 

214 

224 


245 


266 

46 

1.33 

1.25 

1.17 

1.08 

1.01 


0.65 


0.72 

47 

78.5 

84.5 

90.5 

97 

103 


115 


127 .6 

48 

12.8 

12.9 

13 

13.3 

13.8 


15.3 


17.6 

49 

165 

171 

179 

187 

202 

230 

.... 



60 







435 


481 

61 


132.6 








62 




175.3 


.... 


..... 

1 63 










1100 


SOLUBILITIES OF INORGANIC COMPOUNDS 



Substanoe 

Formula 

Solid 

Phase 

o»c. 

1 

10 ®C. 

1 

Lithium nitrate 

Li NO 3 




2 

sulfate 

Li2S04 

IH 2 O 

35.3 

35.0 

3 

Magnesium bromide 

MgBr 2 

6 H 2 O 

91.0 

94.5 

4 

chloride 

MoCl 2 

6 H 2 O 

52.8 

53.5 

5 

hydroxide 

Mg(OH )2 




6 

iodide 

Mgl 2 

8 H 2 O 

120.8 


7 

nitrate 

Mg(N03)2 

6 H 2 O 

66.55 


8 

sulfate 

MgS04 

7 H 2 O 


30.9 

9 

sulfate 

MgS04 

6 H 2 O 

40.8 

42.2 

10 

sulfate 

MgS 04 

IH 2 O 



11 

Manganous bromide 

MnBr 2 

4 H 2 O 

127.3 

135.9 

12 

bromide 

MnBr 2 

2 H 2 O 



13 

chloride 

MnCi 2 

4 H 2 O 

63.4 

68.1 

14 

chloride 


2 H 2 O 



15 

nitrate 

Mn(N03)2 

6 H 2 O 

101.98 

118.0 

16 

nitrate 

Mn(N03)2 

3 H 2 O 



17 

sulfate 

MnS04 

7 H 2 O 

53.23 

60.01 

18 

sulfate 

MnS04 

5 H 2 O 


59.5 

19 

sulfate 

MnS 04 

4 H 2 O 



20 

sulfate 

MnS 04 

IH 2 O 



21 

sulfide 

MnS 



22 

Mercuric bromide 

HgBr 2 




23 

chloride 

HgCl 2 


3.6 

4.8 

24 

cyanide 

Ha(CN )2 



9. 3’ 3-5® 

25 

iodide 

Hgi 2 




26 

Mercurous bromide 

HgBr 




27 

chloride 

HgCI 


0.00014 


28 

iodide 

Hgl 




29 

Molybdic oxide 

M 0 O 3 

2 H 2 O 



30 

Neodymium sulfate 

hid? ( 804)3 

9.5 


31 

Nickel bromide 

NiBr 2 

6 H 2 O 

112.8 

122.2 

32 

carbonate 

NiCOs 




33 

chloride 

NiCl 2 

6 H 2 O 

53.9 

59.5 

34 

iodide 

Nil 2 

6 HzO 

124.2 

135.3 

35 

nitrate 

Ni(N03)2 

6 H 2 O 

79.58 


36 

nitrate 

Ni(N03)2 

SHzO 



37 

sulfate 

NiS04 

7 H 2 O 

27.22 

32 

38 

sulfate 

NiS 04 

6 H 2 O 



39 

sulfide 

NiS 



40 

Nitric oxide, 760 mm 

NO 


0.00984 

0.00757 

41 

Nitrous oxide 

1 N 2 O 



0.1705 

42 

Oxone 

O 3 


0.0039 

0.0029 

43 

Potassium acetate 

KC 2 H 3 O 2 

I 1 / 2 H 2 O 

216.7 

233.9 

44 

acetate 

KC2H302 

14 H 2 O 



45 

alum 

K 2 S 04 -AI 2 ( 804)3 

24 H 2 O 

3.0 

4.0 

46 

bicarbonate 

KHCOi 


22.4 

27.7 

47 

bisulfate 

KHSO 4 


36.3 


48 

bitartrate 

KHC 4 H 4 O 6 


0.32 

0.40 

49 

bromate 

KBrOs 


3.1 

4.8 

50 

bromide 

KBr 


53.5 

59.5 

51 

carbonate 

K 2 CO 3 

2 H 2 O 

105.5 

108 

52 

chlorate 

KCIO 3 


3.3 

5 

63 

chloride 

KCI 


27.6 

31.0 

54 

chloroplatinate 

KzPtCis 

HBli 

0.74 

(7.90 








1101 


IN WATER AT VARIOUS TEMPERATURES 


20®C. 

30°C. 

40°C. 

50°C. 

IHHi 

Hm 

80°G. 

90°C. 

100°C. 







194.1 




1 

2 

34.2 

33.5 

32.7 

32.5 

31.9 

30.7 


29.9 

96.5 

99.2 

101.6 

104.1 

107.5 


113.7 


120.2 

3 

54.5 


57.5 


61.0 


66.0 


73.0 

4 

0.000918'’ 





5 

139.8 


173.2 







6 

7 



84.74 





137.0 


36.5 

40.8 

45.6 






8 

44.5 

45.3 

50.4 

53.5 

69.5 

64.2 

62.9 

69.0 

74.0 

68.3 

9 

10 

11 


146.9 

157.1 

169.0 

181.7 

197.0 

212.5 

226.7 

224.7 

228.0 

12 

13 

73.9 

80.71 

88.59 

98.15 

108.6 

110.6 

112.7 

114.1 

115.3 

14 

15 

142.7 





206.6 








16 

17 









62.9 

67.76 








18 { 

64.5 

66.44 

68.8 

72.6 

58.17 

55.0 

52.0 

48.0 

42.5 

34.0 

20 

21 

0.000621 80 



0.5 








25 

22 

6.5 

8.3 

10.2 


16.2 


30.0 


61.3 

23 









53.85^®* 1° 

24 


0.0059125® 







25 

3,9X10-8 








26 

at 25° 

0. 0002 


0.0007 







27 

2X10-8 at 
25° 








28 









0.138 

0.264 

0.476 

0.687 

1.206 

2.065 

2.106 

.... 


29 


5 


3.7 



2.7 



30 

130.9 

138.1 

144.5 

150 

152.5 


153.8 


155.1 

31 

0.0092525° 

64.2 









32 

68.9 

73.3 

78.3 

82.2 

85.2 



87.6 

33 

148.1 

161.1 

173.9 

183.0 

184.1 

185.7 

187.4 

188.2 


34 

96.31 


122.2 










163.1 

169.1 


235.1 




42.46 








50.15 

54.80 

i 59.44 

63.17 


76.7 


0.0003618® 










0.00618 

0.00517 

0.00440 

0.00376 

0.00324 

0.00267 

0.00199 

0.00114 

0 

40 

0.1211 









41 

0.0021 

0.0007 

0.0004 

0.0001 

0 



.... 


42 

255.6 

283.8 

323.3 








337.3 

350 

364.8 

380.1 

396.3 


44 

5.9 

8.39 

11.70 

17.00 

24.75 

40.0 

71.0 

109.0 


46 

33.2 

51.4 

0.53 

6.9 

65.2 

110.5 

7.4 

34.0 

1.12 

39.1 

45.4 

67.3 


60.0 










121.6 


0.90 

9.5 

70.6 

113.7 

10.5 

37.0 

1.41 

1.32 

13.2 

75.5 

116.9 

14 

40.0 

1.76 

1.83 

17.5 
80.2 

121.2 

19.3 

42.6 
2.17 

2.46 

22.7 

85.5 
126.8 

24.6 
45.5 

2.64 

90.0 

133.1 

48.3 

3.19 

4.6 

34.0 

95.0 
139.8 

38.5 

51.1 
3.79 

99.2 

147.6 

54.0 

4.45 

6.95 

50.0 

104.0 

165.7 

57 

56.7 

5.18 
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Subatapoe 


1 

Pototsiutii chromate 

2 

dichromate 

3 

ferricyanide 

4 

hydroxide 

6 

hydroxide 

6 

iodate 

7 

iodide 

8 

nitrate 

9 

nitrite 

10 

perchlorate 

11 

permanganate 

12 

tpersutfate 

13 

sulfate 

14 

thiocyanate 

15 

Rubidium chlorate 

16 

chloride 

17 

nitrate 

18 

perchlorate 

19 

sulfate 

20 

Menic acid 

21 

acid 

22 

Menlous add 

23 

Siiver acetate 

24 

arsenate 

25 

arsenite 

26 

bromide 

27 

carbonate 

28 

chloride 

29 

chromate 

30 

cyanide 

31 

ferricyanide 

32 

iodate 

33 

iodide 

34 

nitrate 

35 

nitrite 

36 

sulfate 

37 

sulfide 

38 

Sodium acetate 

39 

acetate 

40 

bicarbonate 

41 

bromate 

42 

bromide 

43 

bromide 

44 

carbonate 

45 

carbonate 

46 

chlorate 

47 

chloride 

48 

chromate 

49 

chromate 

50 

chromate 

51 

di chromate 

52 

dichromate 

53 

di hydrogen phosphate 

54 

dihydrogen phoephate 

55 

dihydrogen phosphate 

56 

ferrocyanide 


SOLUBIUTIES OF INORGANIC COMPOUNDS 


Formula 

Solid 

Phaae 

O^C. 

10 ®C. 

K2Cr04 


58.2 

60.0 

Kz OtzOf 


5 

7 

K 3 Fe(CN)e 


31 

36 

KOH 

2 H 2 O 

97 

103 

KOH 

IH 2 O 



KlOs 

4.73 


KI 


127.5 

136 

KNOs 


13.3 

20.9 

KNO 2 


278.8 


KCi04 


0.75 

1 .05 

KMn04 


2.83 

4.4 

K 2 S 20 ,t 

t 

1.62 

2.60 

K 2 SO 4 


7.35 

9.22 

KCNS 


177.0 


RbCIOs 


2.14 


RbCl 


77 

84.4 

RbNOs 


19.5 

33 

RbCI04 


0.5 

0.6 

Rb2S04 


36.4 

42.6 

H2Se04 

IH 2 O 

426 


H 2 Se 04 




HzSeOa 


90.1 

122.2 

AgC2H3C)2 


0.72 

0.88 

Ag 3 A 8 O 4 




Agj AsOj 





AgBr 








AgCl 



8.9X10“ 

Ag 2 Cr 04 


0.0014 

AgCN 




Ag3Fe(CN)6 




Ag IO 3 



0.003 

Agl 



AgN03 


122 

170 

AgNOz 


0.155 

0.220 

Ag 2 S 04 


0.573 

0.695 

AgzS 





NaC 2 H 302 

3 H 2 O 

36.3 

40.8 

NaCzHaOz 


119 

121 

NaHC03 


6 9 

8.15 

NaBrOs 


27.5 


NaBr 

2 H 20 

79.5 


NaBr 




NazCOs 

IOH 2 O 

7 

12.6 

Na 2 C 03 

IH 2 O 



NaCl03 

79 

89 

NaCI 


35.7 

35.8 

Na 2 Cr 04 

10 H 2 O 

31 .70 

60.17 

Na2Cr04 

4HiO 



Na2Cr04 



NazCrzOr 

2HzO 

163.0 


Na2Cr207 




NaH2P04 

2 H 2 O 

67.9 

69.9 

NsHzPOa 

IH 2 O 



NaH 2 P 04 



Na4Fe(CN)6 
















IIOS 


IN WATER AT VARIOUS TEMPERATURES 


20« C . 

30® C . 

40® C . 

50® C . 

60* C . 

70® C . 

80<* C . 

90® C . 

ffiSSI 


61.7 

63.4 

65.2 

66.8 

68.6 

70.4 

72.1 

73.9 

75.6 

1 

12 

20 

26 

34 

43 

52 

61 

70 

80 

2 

43 

50 

60 


66 

.... 

.... 

.... 

82.6104 

3 

112 

126 








4 




140 





178 

5 

8.13 

11.73 

12.8 

18.5 


24.8 


32.2 

6 

144 

152 

160 

168 

176 

184 

192 

200 

208 

7 

31.6 

45.8 

63.9 

85.5 

110.0 

138 

169 

202 

246 

8 

298.4 


334.9 






412*8 

9 

1.80 

2.6 

4.4 

6.5 

9 

11.8 

14.8 

18 

21.8 

10 

6.4 

9.0 

12.56 

16.89 

22.2 


.... 

.... 


11 

4.49 

7.19 

9.89 







12 

11.11 

12.97 

14.76 

16.50 

18.17 

19.75 

21.4 

22.8 

24.1 

13 

217.6 









14 

5.4 

8 


15.98 



P • » m 


62.8 

15 

91.1 

97.6 

103 5 

109.3 

115.5 

121 .4 

127.2 

133.1 

138.9 

16 

53.3 

81.3 

116.7 

155.6 

200 

251 

309 

375 

452 

17 

1.0 

1.5 

2.3 

3.5 

4.85 

6.72 

9.2 

12.7 

18 

18 

48.2 

53.5 

58.5 

63.1 

67.4 

71.4 

75.0 

78.7 

81.8 

19 

567 









20 

1329 

1718 

2757 

00 






21 

166.7 

235.6 

344.4 

380.8 

383.9 

383.9 

383.9 

385.4 


22 

1.04 

1 21 

1.41 

1.64 

1.89 

2.18 

2.52 



23 

0.00086 









24 

0.00115 









25 

8.4 X 10’« 









26 

0.0032 








0.05 

27 

i.sxio--* 



0 0005 





0.002 

28 


0.0036 


0.0053 


0.008 



0.011 

29 

2.2 X 10*5 









30 

6.6 XI 0~5 









31 

0.004 




0.018 





32 

3 X 10 7 



3 X 10-6 





33 

222 

300 

376 

455 

525 


669 

.... 

952 

34 

0.340 

0 5 

0.715 

0.995 

1.363 





35 

0.796 

0.888 

0.979 

1.08 

1.15 

1.22 

1.30 

1.36 

1.41 

36 

1 .3 X 10*’® 







.... 


37 

46.5 

54.5 

65.6 

83 

139 






38 

123.6 

126 

129.5 

134 

139.5 

146 

153 

161 

170 

39 

9.6 

11.1 

12.7 

14.45 

16.4 





40 

34.5 


50.2 


62.5 


75.7 


90.9 

41 

90.6 

97.6 

105.8 

116.0 






42 







118.3 

.... 

121.2 

43 

21.5 

38.8 






.... 


44 


50.5 

48.5 


46.4 


45.8 

.... 

45.5 

45 

101 

113 

126 

140 

155 

172 

189 

.... 

230 

46 

36.0 

36.3 

36.6 

37.0 

37.3 

37.8 

38.4 

39.0 

39.8 

47 

att 7 









48 

OO. I 

88.7 

95.96 

104 

114.6 



...! 


49 






123.0 

124.8 


125.9 

50 

177 ft 



244.8 


316.7 

376.2 

.... 


51 

1 f r . o 







.... 

426.3 

62 

85.2 

106.5 

138.2 


.... 

.... 

— 

.... 


53 




158.6 

.... 


.... 

.... 


54 





179.3 

190.3 

207.3 

226.3 

246.6 

55 

17.9 


30 




69 


63 

56 
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SOLUBILITIES OF INORGANIC COMPOUNDS 



Substance 

Formula 

Solid 

Phase 

0°C. 

HS9I 

1 

Sodiiiifi hydrogen arsenate 

NSzHAsOa 

•I 2 H 2 O 

7.3 

15.5 

2 

hydrogen phosphate 

Na2HP04 

I 2 H 2 O 

1.67 

3.6 

3 


Na 2 HP 04 

7 H 2 O 



4 

hydrogen phosphate 

Na 2 HP 04 

2 H 2 O 



5 

hydrogen phosphate 

Na2HP04 





6 

hydroxide 

NaOH 

4 H 2 O 

42 



7 

hydroxide 

NaOH 

SViHzO 


51.5 

s 


NaOH 

IHzO 



9 


NaOH 



10 


NalOa 


2.5 


11 

iodide 

Nal 

2HzO 

158.7 

168.6 

12 


Nal 




13 

nitrate 

NaNO) 


73 

80 

14 

nitrite 

NaNOz 


72.1 

78,0 

15 






16 

phosphate, trf- 

Na,P 04 

I 2 H 2 O 

1 .5 

4.1 

17 

pyrophosphate 

Na4P207 

lOHzO 

3.16 

3.95 

18 

selenate 

NazSeOA 

lOHzO 

13.30 


19 


Na2Se04 




20 

sulfate 

NszSOa 

lOHzO 

5.0 

9 0 

21 

sulfate 

Na2S04 

7HzO 

19.5 

30 

22 


NszSOa 




23 

sulfide 

NazS 

9 H 2 O 


15.42 

24 


NazS 

5*4 HzO 



25 

sulfide 

NazS 

6 H 2 O’ 



26 

sulfite 

NazSOz 

7 H 2 O 

13.9 

20 

27 


NazSOz 




28 

tetraborate 

Naz 84 O 7 

lOHzO 

1 .3 

1 .6 

29 

tetraborate 

N az 84 O 7 

6HzO 



30 

tungstate 

Na2W04 

lOHzO 

57.58 


31 

tungstate 

Na2W04 

2HzO 

71 .61 


32 

vanadate (meta} 

NaVOa 

2HzO 



33 

vanadate (meta) 

NaVOz 



34 

Slkanfious chloride 

SnClz 


83.9 


35 

wwMalVffWMV VI II VI IW 

iodide 

Sniz 




36 

sulfate 

SnS 04 




37 

Strontium acetate 

Sr(C2H302)2 

4HzO 

36.9 

43.61 

38 

acetate 

Sr(C2H302)2 

'/zHzO 


42.95 

39 

bromide 

SrBr 2 

6 H 2 O 

85.2 

93 

40 

chloride 

SrClz 

6 H 2 O 

43.5 

47.7 

41 

chloride 

SrClz 

2 H 2 O 



42 

iodide 

Sriz 

1 6 H 2 O 

165.3 


43 

iodide 

Sriz 

2 H 2 O 



44 

nitrate 

Sr(N03)2 

IHzO 

52.7 


45 

nitrate 

Sr(N 03 )z 

4 H 2 O 

40.1 


46 

nitrate 

Sr(N03)2 




47 

oxalate 

SrC 204 

IHzO 

0.0033 

0.0044 

48 

sulfate 

SrS 04 


0.0113 


49 

Sulfur dioxidor 760 mm 

SO 2 


22.83 

16.21 

50 

Telluric acid 

1 H 2 T 0 O 4 

6HzO 

16,17 

35.52 

51 

acid 

I H 2 T 0 O 4 

2 H 2 O 


33.85 

62 

Tfuifllum bromate 

TIBrOs 




63 

bromide 

TIBr 


0.024 

0.029 

64 

chlorate 

TICIOj 


2.8 


66 

Chloride 

TICI 


0.21 

0.25 






IN WATER AT VARIOUS TEMPERATURES 
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SOLUBILITIES OF INORGANIC COMPOUNDS 



Substance 

Formula 

SoUd 

Phase 

0 ®C. 

10 ®C. 

1 

Ttialliiiiii hydroxide 

TlOH 


25.44 


2 

iodide 

TII 


0.0036 

3 

nitrate 

TINOs 


3.91 

6.22 

4 

perchlorate 

TICIO 4 


6 

8.04 

6 

selenate 

Tl 2 Se 04 



2.13 

6 

sulfate 

TI 2 SO 4 


2.70 

3.70 

7 

sulfide 

TI 2 S 




8 

Thorium selenate 

Th(Se04)2 


0.498 


9 

sulfate 

Th(S04)2 

9 H 2 O 

0.74 

0.98 

10 

sulfate 

Th(S04)2 

8 H 20 

1.0 

1.25 

11 

sulfate 

Th(S04)2 

6 H 20 

1.50 


12 

sulfate 

Th(S04)2 

4 H 2 O 



13 

Uranyl nitrate 

U02(N03)2 

BHzO 

98.0 

108.3 

14 

Ytterbium sulfate 

Yb2(S04)3 

8 H 2 O 

44,2 

38.4 

15 

Zinc bromide 

Zn Br 2 

2 H 2 O 

389.0 


16 

bromide 

ZnBr 2 




17 

chlorate 

ZnClOa 

SHzO 

145.0 

152.5 

18 

chlorate 

ZnClOa 

4 H 2 O 



19 

iodide 

Znl 2 

2 H 2 O 

430.9 

457.4 

20 

iodide 

Znl 2 


429.4 


21 

nitrate 

Zn(N03)2 

6 H 2 O 

94.78 


22 

nitrate 

Zn(N03)2 

3H20 



23 

sulfate 

ZnS04 

7 H 2 O 

41.9 

47 

24 

sulfate 

ZnS 04 

6 HtO 



25 

sulfate 

ZnS04 

IH 2 O 




SOLUBILITY OF CANE (OR BEET) SUGAR IN WATER 


Temp. ^C. 

Per cent sugar 

Grams of sugar 
in lOOg H 2 O 

0 

64.18 

179.2 

5 

64.87 

184.7 

10 

65.58 

190.5 

15 

66.33 

197.0 

20 

67.09 

203.9 

25 

67.89 

211.4 

30 

68.80 

219.5 

35 

69.55 

228.4 

40 

70.42 

238.1 

45 

71.32 

248.7 


Temp. ^ 

Per cent sugar 

Grams of sugar 
in lOOa H 2 O 

50 

72.25 

260.4 

55 

73.20 

273.1 

60 

74.18 

287.3 

65 

75.88 

315.0 

70 

76.22 

320.4 

75 

77.27 

339.9 

80 

78.36 

362.1 

85 

79.46 

386.9 

90 

80.61 

415.7 

95 

81.77 

448.5 

100 

82.97 

487.2 











WOT 


IN WATER AT VARIOUS TEMPERATURES 



SEA WATER 

Reprinted from The Ocean by Sverdrup, Johnson, and Fleming, with 
permission from the publishers, Prentice>Hall, Inc., New York. 

The table below lists all of the elements known to o<xur in sea water as dissolved 
solids, except hydrogen, oxygen and dissolved gases. They are not given as ions but 
as the amounts of the individual elements which occur in water of 19.00% chlorinity. 
Cadmium, chromium, cobalt and tin are merely mentioned because they have been 
found in the ash of marine organisms, and hence it is implied that they occur in 
sea water although so far they have not been obtained directly. 



* In dissolved compounds and not as dissolved atmospheric nitrogen. 
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GUM AND 

The time for evaporation is based upon the time required to completely evaporate 
0,5 cc of solvent on filter paper as compared with the corresponding time for ethyl 
ether which is given a value of 1. 

^indicates that dilution causes cloudiness or precipitation, 
t Other grades of shellac are less soluble. 


No. 

Name of Solvent 

Boiling 
Hanae °C. 

Time for Gum Benzoin 
Evaporation (Siam) 

Dam- 

mar 

Elemi 

1 ' 

Acetone 

55-56 

2.1 

8. 

i. 

i. 

2 

Benzene 

80-81 

3 

i. 

i.8. 

8. 

3 

Benzine 

67-100 

3.5 

i. 

i.8.* 

8.* 

4 

Benzyl alcohol 

204-208 

1767 

8. 

8. 

8. 

6 

n- Butyl acetate (98%) 

121-127 

11.8 

8. 

I.8.* 

8. 

6 

n-Butyl acetate (85%) 

110-132 

12.5 

8. 

i.8.* 

8. 

7 

n-Butyl alcohol 

114-118 

33 

8. 

i. 

8. 

8 

/5o-Butyl alcohol 

104-107 

24 

8. 

i. 

1.8. 

9 

n-Butyl glycol 

164-182 

163 

8. 

i. 

8. 

10 

n- Butyl lactate 

170-195 

443 

8. 

i. 

i.8. 

11 

Cyclohexanone 

150-156 

40.4 

8. 

\JB. 

8. 

12 

Oiacetone alcohol 

150-165 

147 

8. 

i. 

i. 

13 

Ethyl acetate (98%) 

74-77 

2.9 

8. 

f. 

i. 

14 

Ethyl acetylglycolate 

181-195 

464 

8. 

i. 

i. 

15 

Ethyl ether 

34-35 

1 

8. 

8.* 

8. 

16 

Ethyl glycol 

126-138 

43 

8. 

i. 

8. 

17 

Ethyl glycolacetate 

149-160 

52 

8. 

i. 

8. 

18 

Ethylene chloride 

81-87 

4.1 

i.8. 


i.8. 

19 

Methyl acetate 

56-62 

2.2 

8. 

i. 

i. 

20 

Methyl alcohol 

64-65 

6.3 

8. 

i. 

i. 

21 

Methyl cyclohexanone 

165-171 

47 

8. 

i.8. 

8. 

22 

Methyl glycol 

115-130 

34.5 

8. 

i. 

i. 

23 

Methyl glycolacetate 

138-152 

35 

S. 

i. 

i. 

24 

Methylene chloride 

40-42 

1.8 

i.s. 

1. 

i.8. 

25 

n-Propyl acetate 

97-101 

6.1 

6. 

i. 

i. 

26 

l«o-Propyl acetate 

84-93 

4.2 

8. 

i. 

i. 

27 

fao-Propyl alcohol 

79.5-81.5 

21 

8. 

i. 

1. 

28 

Toluene 

109.5-110.5 

6.1 

i. 

i.8. 

8. 

29 

Xylene 

137-139 

13.5 

i. 

8. 

8. 



RESIN SOLVENTS 

8.« soluble in an equal weight of solvent at room or slightly raised temperature: 
Natural resins» especially gum benzoin* contain more or less insoluble impurities. 
i.= insoluble; i.s.« partly soluble. 
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ORGANIC SOLVENTS 


In the table below the compounds are arranged in order of increasing boiling points. 
For methods of testing the purity, the purification, and the drying of many of the 
solvents listed below, the reader is referred to the monograph OBGANIC SOL- 
VENTS, by Weissberger & Proskauer, Oxford University Press, London & New 
York, 1935. 


Name 

B. P. 760 mm 
“C 

Name 

B. P. 760 mm 

Ethyl chloride 

13 

Trichloroethylene 

87.2 

Ethylene oxide 

14 

iao-Propyl acetate 

88.4 

Furan 

31-2 

iao-Butyl bromide 

91.5 

Methyl formate 

32 

2,5-Dimethyl-furan 

93-4 

Diethyl ether 

34.6 

Ethyl chloroformate 

94-5 

Propylene oxide 

35 

Allyl alcohol 

96.6 

»-Pentane 

36.1 

1,2-Dichloropropane 

96.8 

Ethyl bromide 

38.4 

ft-Propyl alcohol 

97.8 

Methylene chloride 

40 

n- Heptane 

98.4 

Methylal 

42.3 

Ethyl propionate 

99.1 

Carbon disulfide 

46.3 

acr-Butyl alcohol 

99.5 

Ethyl formate 

54 

iao-Amyl chloride 

99.7 

Acetone 

56.5 

Ligroin (high boiling) 

100-150 

Methyl acetate 

57.1 

Formic acid 

100.8 

Ethylidene dichioride 

57.3 

Methyl-cyclohexane 

100.9 

Acetylene dichloride* 

59-61 

Dioxane (1,4) 

101.1 

Ligroin (low boiling) 

60-120 

Nitromethane 

101.5 

Chloroform 

61.2 

r»-Propyl acetate 

101.6 

Methyl alcohol 

64.7 

Diethyl ketone 

101.7 

Tetrahydrofuran 

65-6 

«ore-Amyl alcohol 

102 

Di-iao-propyl ether 

68.5-69.0 

Acetal 

102.2 

n-Hexane 

68.7 

f»-Butyl formate 

106.9 

iao-Butyl chloride 

68.9 

i«o-Butyt alcohol 

107-8 

Tfichloroethane (1,1,1) 

74.1 

Acetylene dibromIde* 

110 

Dioxolane 

75-6 

Toluene 

110.6 

Carbon tetrachloride 

76.8 

sec-Butyl acetate 

112-3 

Ethyl acetate 

77.1 

Trichloroethane (1,1,2) 

113.5 

n-Butyi chloride 

77,9 

Nitroethane 

.14.8 

Ethyl alcohol 

78.4 

Pyridine 

115-6 

Methyl-ethyl ketone 

79.6 

Pentan-3-ol 

115.6 

2-Methyl-tetrahydrofuran 

80.0 

Epichlorohydrin 

117 

Benzene 

80.1 

n-Butyl alcohol 

117 

Cyclohexane 

80.7 

iso-Butyi acetate 

118 

n-Propyl formate 

81.3 

Methyl-iso-butyl ketone 

118 

Acetonitrile 

82 

Acetic acid 

118.1 

ieo-Propyl alcohol 

82.5 

Propylene glycol monomethyl 


tert-Butyl alcohol 

82.9 

ether 

119 

Cyclohexane 

83.3 

Ethyl n-butyrate 

120-1 

Ethylene chloride 

83.7 

2-Nitropropane 

120.3 

Thiophene 

84 

iso-Amyl bromide 

120.4 



Tetrachloroethyiene 

120.8 


** Mixture of ieomers. 





1111 


ORGANIC SOLVENTS 


Name 

B. P. 760 mm 
«C 

Name 

P. 760 mm 
®C 

Di-lao-propyl ketone 

123.7 

Bromobenzene 

156.2 

Ethylene glycol diethyl ether 


Monoethyl-glycol acetate 

156.6 

(Diethyl Cellosolve) 

124 

Hexan-1-ol 

157.2 

Ethylene glycol monomethyl 


Trichloropropane (1,2,3) 

158 

ether (Methyl Cellosolve) 

124-6 

Ethylene glycol mono-ieo-butyl 


n-Octane 

125.7 

other 

168.8 

Diethyl carbonate 

126 

Cyclohexanol 

160-1 

n- Butyl acetate 

126 

iao-Amyl propionate 

160.2 

sec-Propylene chiorohydrin 

127 

Heptan-2-ol 

160.4 

Ethylene chiorohydrin 

128 8 

Furfural 

161.7 

Mesityl oxide 

130.1 

Pentachloreethane 

162 

Ethylene bromide 

131.5 

Diacetone alcohol 

167.9 

1-Nitropropane 


Di-iao-butyl ketone 

168.1 

131.6 

Methyl acetoacetatet 

169-70 

2- Methy l-pentan-4-ol 

131 8 

Furfuryl aloohol 

170 

iao-Butyl carbinol 

132.0 

Methy! o-tolyl ether 

171-2 

Chlorobenzene 

132 1 


Xylene* 

CO 133 

Ethylene glycol mono-n-butyl- 




ether 

171.2 

Cyclohexylamine 

134 

Phenetoie 

172 

Ethylene glycol monoethyl 


Di-iso-amyl ether 

173.4 

ether (Cellosolve) 

135.1 

n-Decane 

174.0 

Ethylbenzene 

136 2 

Glycol diformate 

174 

n-Amyl alcohol (prim.) 

138 



Acetic anhydride 

139 6 

Cyclohexyt acetate 

174-5 



2,6- Di methyl heptan-4-oI 

174-5 

Di-lao-propyl carbinol 

140 

a,a'-Dichlorohydrin 

174.3 

Acetylacotone 

140 5 

Furfuryl acetate 

175-7 

iao-Amyl acetate 

142 

Methyl p-tolyl ether 

176 

Di-n-butyl ether 

Ethylene glycol mono-i^ro- 

142.4 

Eucalyptole 

176-7 

propyl ether 

144 

Methyl m-tolyl ether 

177 


p-Cymene 

177.1 

Monomethylglycol acetate 

144.5 

Dichloroethyl ether (»ym) 
iso-Amyl n-butyrate 

178.5 

178.6 

(Methyl-cellosolve Acetate) 


Acetylene tetrachloride 

146 3 

o-Dichlorobenzene 

179 

2- Methy Ipentan- 1 -ol 

148 

Octan-2-ol 

179-80 

3-Methylol-pentane 

148 9 

Ethyl acetoacetate 

180 

n-Amyl acetate 

149 

Ethylene glycol mono-iso-amyl 




ether 

181 

Ethyl-n-butyl ketone 

149-50 

Phenol 

181.4 

Bromoform 

150.5 



n-Nonane 

150.8 

2-Ethylhexan-2-ol 

184 

Methyl-n-amyl ketone 

151.5 

Aniline 

184.4 

iao-Propylbenzene 

152.4 

Diethyl oxalate 

186 



Diethylene glycol diethyl ether 

188 

Antsole 

154-5 

a-Propylene glycol 

188-9 

Ethyl lactate 

155 


190 

Heptan-4-ol 

156 

Ethyl benzyl ether 

Cyclohexanone 

165-6 

Glycol diacetate 

190.6 

Heptan-4-ol 

156 

Benzonitrile 

190.7 


t Slight decompn. 
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ORGANIC SOLVENTS 


Name 

B. P. 760 mm 

Name 

B. P. 760 mm 

Decalin’" 

Dimethylaniline 

{ao-Amyi iso-valerate 
Octan-1-ol 

Acetonyl acetone 

Diethylene glycol monomethyl 
ether 

Diethylene glycol monoethyl 
ether 

Glycol 

191.7 

193 

194 

194-5 

194.1 

194.2 

n-Propyl benzoate 

Tributyl borate 

Decan-l-ol 

Benzyl cyanide 

Quinoline 

Ethylene glycol monophenyl 
ether (Phenyl Cellosolve) 
Diethylene glycol 
fi-Dibutyl oxalate 

Diethylene glycol monobutyl 
ether acetate 

Triethylene glycol monoethyl 
ether 

n-Butyl benzoate 

231 

231 

232.9 

233-4 

238 

244.7 

244.8 

245.5 

246.4 

248 

195 

197.4 

198-9 

198.9 

199.7 

200.1 

Methyl benzoate 

Diethyl malonate 

o-Toluidine 

“Carbitol” 


250 

p-Toluidine 

200.3 

Diethylene glycol mono-n- 


Acetophenone 

Ethylene glycol dibutyl ether 
Methyl-phenyl carbinol 

Benzyl alcohol 

203 

203 

203.9 

204.7 

hexyl ether 

Diethylene glycol di-ri-butyl 
ether (Dibutyl Carbitol) 
Triacetin 

a-Chloronaphthalene 

252 

255 

258-9 

259.3 

Tetralin 

20fr-7 



Butan-1,3-diol 

206.5 

iso-Amyl benzoate 

262 

7 -Valerolactone 

207-8 

o-Monobutyrin 

269-71 

Ethylene glycol monomethyl 


Ethyl cinnamate 

271 

ether acetal 

207.2 

o-Nitroanisole 

272-3 

Camphor 

209.1 

Tetraethylene glycol dimethyl 




ether 

275.8 

Diethylene glycol monomethyl 
ether acetate 
o-Chloroaniline 

Nitrobenzene 

Ethyl benzoate 
iso-Phorone 

209.1 

210.5 

210.9 

211-2 

215-6 

iso-Amyl salicylate 
a-Bromonaphthalene 

Dimethyl phthalate 

Glycerol 

Triethylene glycol 

277-8 

281.1 

282 

290 

290 

Diethylene glycol monoethyl 




ether acetate 

217.7 

Diethyl phthalate 

298-9 

Naphthalene 

217.9 

Benzyl benzoate 

323-4 

Acetamide 

222 

Tetraethylene glycol dibutyl 


Methyl salicylate 

222.2 

ether 

330 

Diethyl mateate 

225 

n-Dibutyi phthalate 

340 


* Mixture of isomers. 
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HYDROMETERS 


Various hydrometers and the rela^ 
tion between the various scales. 


Al€M>holometer. This hydrometer is 
used in determining the density of 
aquejous ethyl alcohol solutions; the 
reading in degrees is numerically the 
same as the percentage of alcohol by 
volume. The scale known as Trails 
gives the precentage by volume. (See 
also formiilas for cx)nver8ion to per- 
cent by weight, percent by volume, 
and percent proof.) Wine and Must 
hydrometer relations are given below. 

Ammoniameier. This hydrometer, em- 
ployed in finding the density of aque- 
ous ammonia solutions, has a scale 
graduated in equal divisions from 
0“ to 40°. To convert the reading to 
specific gravity multiply by 3 and 
subtract the resulting number from 
1000. 

Balling Hydrometer. See under Sae- 
charometer. 

Barkometer or Barktrometer. This 
hydrometer which is used in determin- 
ing the density of tanning liquors has 
a scale from 0^ to 80° Bk; the number 
to the right of the decimal point of 
a specific gravity reading is the 
corresponding Bk degree; thus, a 
specific gravity of 1.015 is 15°Bk, 

Baum6 Hydrometers. For liquids 
heavier than water. — ^This hydro- 
meter was originally based on the 
density of a 10% sodium chloride 
solution which was given the value 
of 10° and the density of pure water 
which was given the value of 0°, the 
interval between these two values 
was divided into 10 equal parts. 
Other reference points have been 
taken with the result that so much 
confusion exists that there are about 
36 different scales in use, many of 
which are incorrect. In general^ a 
Baum6 hydrometer should have in- 
scribed on it the temperature at 
which it was calibrated and also the 
temperature of the water used in 
relating the density ^ to a specific 
gravity. The following exprcMion 


gives the relation between the specific 
gravity and several of the Baum6 
scales: — 

Specific gravity = ™ 

m-Baum6 

m = 145 at 60°/60°F (15.56°C) for the 
American Scale 

m = 144 for the old scale used in Holland 
m = 146.3 at 15°C for the Gerlach Scale 

m = 144.3 at 15°C for the Rational Scale 
generally used in Germany 

See also special table for conversion 
to density and Twaddell scale. 

For liquids lighter than water. — 
Originally the density of a solution of 
1 gram of sodium chloride in 9 CTams 
of water at 12.5°C was given a value of 
0°B6 and pure water a value of 10°Bd. 
The scale between these points was 
divided into ten equal parts and these 
divisions were repeated throughout 
the scale giving a relation which could 
be expressed by the formula: Specific 
gravity = 145.88/ (135.88 4- B<5), which is 
approximately equal to 146/^36-fB6.) 
Other scales have since come into more 
general use such as that of the Bu. of 
Standards in which the specific gravity 
at 60°/60°F = 140/(130 4-B6.) and that of 
the American Petroleum Institute (A.P.I. 
Scale) in which the specific gravity at 
60V()0°F- 141.5/(131. 5-1- APP.) 

See also special table for conversion 
to density and Twaddell scale. 

Beck’s Hydrometer. This hydrometer 
is graduated to show a reading of 0° 
in pure water and a reading of 30® 
in a solution with a specific gravity of 
0.850, with equal scale divisions above 
and below these two points. 

Brix Hydrometer. See under Sacchar- 
ometers. 

Cartier’s Hydrometer. This hydrome- 
ter shows a reading of 22° when im- 
mersed in a solution having a density 
of 22° Baum^ but the scale divisions 
are smaller than on the Baum6 hy- 
drometer in the ratio of 16 Cartier 
to 15 Baum6. 

Fatty Oil Hydrometer, The gradu- 
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HYDROMETERS 


ations on this hydrometer are in 
specific gravity within the range 0.908 
to 0.938. The letters on the scale 
correspond to the specific gravity of 
the various common oils as follows: 

rape ; 0, olive ; A , almond ;S, sesame ; 
HL, hoof oil; HP, hemp; C, cotton 
seed; L, linseed. See also Oleometer 
below. 

Lactometers. These hydrometers are 
used in determining the density of 
milk. The various scales in common 
use are the following: 

New York Board of Health has a scale 
graduated into 120 equal parts, 0^ 
being equal to the specific gravity of 
water and 100° being equal to a specific 
gravity of 1.029. 

Quevenne lactometer is graduated from 
15° to 40° corresponding to specific 
gravities from 1.015 to 1.040. 

Soxhlet lactometer has a scale from 
25° to 35° corresponding to specific 
gravities from 1.025 to 1.035 respectively. 

Oleometer. A hydrometer for determine 
i^ the density of vegetable and sperm 
oils with a scale from 50® to 0® cor- 
responding to specific gravities from 
0.870 to 0.970. See also Fatty Oil 
hydrometer above. 

Saccharometers. These hydrometers 
are used in determining the density 
of sugar solutions. Solutions of the 
same concentration but of different 
carbohydrates have very nearly the 
same specific gravity and in general 
a concentration of 10 grams of car- 
bohydrate per 100 cc of solution shows 
a specific gravity of 1.0386. Thus, the 
wt. of sugar in 1000 ml soln. is, (a) 
For cone. < 12g/100 ml: (wt. of 1000 
ml soln. — 1000) ^0.386; (b) for cone. 
>12g/100 ml: (wt. of 1000 ml soln. — 
1000 )-^ 0 . 385 . 


Brix hvdrometer is graduated so that 
the number of degrees is identical with 
the percentage by weight of cane sugar 
and 18 used at the temperature indicated 
on the hydrometer. 

Balling^ s sac^harometer is used in 
Europe and is practically identical 
with the Brix hydrometer. 

Bote brewers’ saccharometer which 


is used in determining thedensity of malt 
worts is graduated so that the divisions 
express pounds per barrel (32 gallons). 
The relation l^tween degrees Bates 
(«b) and degrees Balling (“B) is 
shown by the following formida: B» 
260b/ (360 -hb). 

See also below under Wine and Must 

Sidinometer. This hydrometer, which 
is used in the pickling and meat 
packing plants, is graduated to diow 
percentage of saturation of a sodium 
chloride solution. An aqueous solution 
is completely saturated when it con- 
tains 26.4% pure sodium chloride. 
The range from 0% to 26.4% is 
divided into 100 parts, each division 
therefore representing 1% of sat- 
uration. In another type of salino- 
meter, the degrees correspond to per- 
centages of sodium chloride expressed 
in grams of sodium chloride per 100 
cc of water. 

Sprayometer (Parrot and Stewart). — 
This hydrometer which is used in de- 
terminmg the density of lime sulfur 
solutions has two scales; one scale 
is graduated from 0° to 38° Baum6 
and the other scale is from 1.000 to 
1.350 specific gravity. 

Tralle Hydrometer. See alcoholometer 
above. # 

Twaddell Hydrometer. This hydro- 
meter which is used only for liquids 
heavier than water, has a scale such 
that when the reading is multiplied by 
5 and added to 1000 the resulting 
number is the specific gravity with 
reference to water as 1000. To convert 
specific gravity at 60° /60®F to Twad- 
dell degrees, take the decimal portion 
of the specific gravity value and 
multiply it by 200; thus a specific 
gravity of 1.032 » 0.032 X 200 « 6.4° 
Tw. See also special table for con- 
version to density and Baum6 scale. 

Wine and Must Hydrometer — ^This 
instrument has three scales. One scale 
shows readings of 0° to 30° Brix for 
sugar (see Brix hydrometer above); 
another scale from 0° to 15° Tralle b 
used for sweet wines to indicate the 
percentage of alcohol by volume ; 
and a third scale from 0° to 20° Tralle 
is used for tart wines to indicate the 
percentage of alcohol by volume. 
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SPECIFIC GRAVITY CORRECTIONS FOR THE BUOYANT EFFECT OF 

THE AIR 

Determinations made with a pyknometert 

Dvac =-^-d-0.0012 -1) 

S,»o= 0.0012 -1) 

Where 

Dvac= density of the liquid in grams per milliliter at t®C corrected for the 
buoyant effect of air. 

Wi = weight in air of the water required to fill the pykometer at t®C. 

W 2 = weight in mr of the liquid required to fill the pyknometer at t°C. 

d = density of water in grams per milliliter at t®C. 

Svac-specifiegravity of the liquid at t°C. referred to water at t°C cor- 
rected for the b joyant effect of air. 

When the weight of the water is determined at a temperature of t®C, and that 
of the liquid at a different temperature t', the equations above are modified as follows: 

Dvao='^<i-0.0012(-^d-l) +0.000026 (t'-r)(-^) 
0.0012(-^ -1) + 0.000026(t'-t')(-^) 


Determinations made with a plummet or sinker. 

The equations above may also be used when the density is determined with 
plummet or sinker, but in this case 

Wi “ weight of the plummet in air minus its weight in water. 

W 2 = weight of the plummet in air minus its weight in the liquid. 
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CONVERSION OF SPECIFIC GRAVITY AT 25°/25® C. TO 
DENSITY AT ANY TEMPERATURE FROM 0° TO 40® C. 


Cf. Dreisbach, Ind. Eng. Chem., Anal. Ed. i2, 160 (19^0). 


Liquids change volume with change in temperature but the amount of this change, 
(coeflicient of cubical expansion), varies widely with different liquids, and to some 
extent for the same liquid at different temperatures. See special table, Coefficients 
of Cubical Expansion for Various Liquids and Aqueous Solutions. 

The table below, which is calculated from the relationship: 

„ ^density of water at 25°C. (=0.99705) 
tfit 7oS_/vi W 


may be used to find the density (weight of 1 cc.), of a liquid at any temperature 
(t) between 0° and 40°C. if the specific gravity at 25°/25®C. (S) and the coefficient of 
cubical expansion (/3) are known. Substitutions are made in the equations: 


d^=SFfit 



( 2 ) 

(3) 


TABLE— FACTORS (Fgt) 
Density /°G. =Sp. Gr. 25V25°XF^t 


® c . 

m 

5 

10 

15 

20 

25 

30 

35 

40 

1.3 

1.0306 

1.0237 

1.0169 

1.0102 

1.0036 

0.99705 

0.99065 0.9843 

0.9780 

1.2 

1.0279 

1.0216 

1.0154 

1.0092 

1.0031 

0.99705 

0.9911 

0.9853 

0.9794 

1.1 

1.0253 

1.0195 

1.0138 

1.0082 

1.0026 

0.99705 

0.9916 

0.9963 

0.9609 

1.0 

1.0227 

1.0174 

1.0123 

1.0072 

1.0021 

0.99705 

0.9921 

0.9872 

0.9B234 

0.9 

1.0200 

1.0153 

1.0107 

1.0060 

1.0016 

0.99705 

0.99262 

0.9882 

0.9638 

0.8 

1.0174 

1.0133 

1.0092 

1.0051 

1.0011 

0.99705 

0.9931 

0.98918 

0.9651 

0.7 

1.0148 

1.0113 

1.0077 

1.0041 

1.0006 

0.99705 

0.9936 

0.99015 0.98672 

0.6 

1.0122 

1.0092 

1.0061 

1.0031 

1.0001 

0.99705 

0.9941 

0.9911 

0.9882 

0.5 

1.0097 

1 .0072 

1.0046 

1.0021 

0.99958 

0.99705 

0.9944 

0.9921 

0.9897 

0.4 

1.0071 

1.0051 

1.0031 

1.0011 

0.99908 0.99705 

0.9951 

0.9931 

0.9911 


♦ ^^coefficient of cubical expansion. 


EXAMPLES 

All examples are based upon an assumed coefficient of cubical expansion, /?, of 
1.3X10”*. 

Example 1. To find the density of a liquid at 20°C., d**, which has a spedfie 
gravity (S) of 1.2500|(L 

From the table above Ffit at 20®C. =1.0036. 

cpo ^SFflt = 1.2500 X 1.0036 * 1.2545 
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CONVERSIONS OF DENSITY— SPECIFIC GRAVITY 

Example 2. To find the density at 20®C. (dP) of a liquid which has a specific 
gravity of 1.2500JfS. 

Since the density of water at 4“C. is equal to 1, specific gravity at ]7V4®=d'’ = 
1.2500. 

Substitution in equation 3 with Fpt at IT^C., by interpolation from the table, equal 
to 1.00756, gives 

Sp. gr. 25725‘'=5=1.25004-1.00756 

Substitution of this value for S in equation 2 widi Fpt at 20®C., from the table, 
equal to 1.0036, gives 

<f«> =d' = (1.2500 ^1 .00756) X 1.0036 = 1.2451 

Example 3. To find the specific gravity at 20°/4‘'C. of a liquid which has a specific 
gravity of 1.2500^^^ 

Since the density of water at 4°C. is equal to 1, specific gravity 25“/4° =d“ ^ 1.2500; 
and, specific gravity 20°/4'’ =«/“*. 

Substitution in equation 3, with d‘= 1.2500; and, with Fpt at 25®C., from the table, 
equal to 0.99705, gives 

Sp. gr. 2572.5‘’=S=1.2500-J-0.99705 

Substitution of this value for S in equation 2, with Fpt at 20°C., from the table, 
equal to 1.0036, gives 

Sp. gr. W/IF =(P = (1.2500 4-0.99705) X 1.0036 = 1.2582 

Example 4. To find the density at 25®C. of a liquid which has a specific gravity of 
1.2500^L 

Since the density of water (see special table, Absolute Density of Water) at 15®C. * 
0.99910, 

di*=sp. gr. 15715“X0.99910 = 1.2500X0.99910 

Substitution in equation 3, with Fpi at 15®C., from the table, equal to 1.0102, gives 
Sp. gr. 25725“=5=(1.2500 X 0.99910)41.0102 

Substitution of this value for 5 in equation 2, with Fpt at 25", from the table, equal 
to 0.99705, gives 

^ = (1.2500 X0.99910 4- 1.0102) X0.99705 = 1.2326 
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DENSITY OF AQUEOUS SOLUTIONS 

The values in the following tables have been computed from the values given 
under specific gravity and per cent by weight by means of the following factors: 

145 

Degrees Baum4 = 145 - “Sp^gravity ' 

Degrees Twaddell *= (Sp. gravity — 1)X200 
Grams per Liter = Sp. gravity X per cent by weight X 10 
Pounds per U. S. Gallon = Grams per liter X 0.0083454 
Pounds per Cubic Foot = Grams per Liter X 0.06243 

See also the tables: — Specific Gravity of Aqueous Solutions*^ Specific Gravity 
qf Alcohol Water Solutionst'* and ^"Hydrometer Conversion Tables” 


ACETIC ACID 

Density of Aqueous Acetic Acid Solutions at V-o C. Computed from Values 
Given in the International Critical Tables. 


Weight of HC2H3O2 in solution 

exprenB^ in Degreea 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
XT. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
HC2H3O2 

Baum6 

Twaddell 

0. 9982 




0 



0.9996 

9.996 

0.08342 

0.6241 

1 



1.0012 

20.02 

0.1671 

1.250 

2 

0.2 

0.24 

1.0025 

30.08 

0.2510 

1.878 

3 

0.4 

0.50 

1.0040 

40.16 

0.3352 

2.507 

4 

0.6 

0.80 

1.0055 

50.28 

0.4196 

3.139 

5 

0.8 

1.10 

1.0069 

60.41 

0.6042 

3.772 

6 

1.0 

1.38 

1.0083 

70.58 

0.5890 

4.406 

7 

1.2 

1.66 

1.0097 

80.78 

0.6741 

6.043 

8 

1.4 

1.94 

1.0111 

91.00 

0.7694 

5.681 

9 

1.6 

2.22 

1.0125 

101.3 

0.8450 

6.321 

10 

1.8 

2.50 

1.0139 

111.5 

0.9308 

6.963 

11 

2.0 

2.78 

1.0164 

121.8 

1.017 

7.607 

12 

2.2 

3.08 

1.0168 

132.2 

1.103 

8.252 

13 

2.4 

3.36 

1.0182 

142.5 

1.190 

8.899 

14 

2.6 

3.64 

1.0195 

162.9 

1.276 

9.547 

15 

2.8 

3.90 

1.0209 

163.3 

1.363 

10.20 

16 

3.0 

4.18 

1.0223 

173.8 

1.450 

10.85 

17 

3.2 

4.46 

1.0236 

184.2 

1.538 

11.60 

18 

3.3 

4.72 

1.0250 

194.8 

1.625 

12.16 

19 

3.5 

5.00 

1.0263 

205.3 

1.713 

12.81 

20 

3.7 

5.26 

1.0276 

215.8 

1.801 

13.47 

21 

3.9 

5.52 

1.0288 

226.3 

1.889 

14.13 

22 

4.1 

5.76 

1.0301 

236.9 

1.977 

14.79 

23 

4.2 

6.02 

1.0313 

247.6 

2.066 

16.45 

24 

4.4 

6.26 

1.0326 

258.2 

2.164 

16.12 

25 

4.6 

6.52 

1.0338 

268.8 

2.243 

16.78 

26 

4.7 

6.76 

1.0349 

279.4 

2.332 

17.44 

27 

4.9 

6.98 

1.0361 

290.1 

2.421 

18.11 

28 

5.1 

7.22 

1.0372 

300.8 

2.610 

18.78 

29 

5.2 

7.44 

1.0384 

311.5 

2.600 

19.45 

30 

5.4 

7.68 

1.0395 

322.2 

2.689 

20.12 

31 

5.5 

7.90 

1.0406 

333.0 

2.779 

20.79 

32 

5.7 

8.12 

1.0417 

343.8 

2.869 

21.46 

33 

5.8 

8.34 

1.0428 

354.6 

2.959 

22.13 

34 

6.0 

8.56 

1.0438 

365.3 

3.049 

22.81 

35 

6.1 

8.76 

1.0449 

376.2 

3.139 

23.48 

36 

6.2 

8.98 

1.0469 

397.0 

3.230 

24.16 

37 

6.4 

9.18 

1.0469 

397.8 

3.320 

24.84 

38 

6.6 

9.38 

1.0479 

408.7 

3.411 

26.61 

39 

6.6 

9.58 
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ACETIC ACID (Continued) 


Specific 

Gravity 


Weight of HC2H3O2 in solution 

expressed in 

Grams per Pounds per Poundi 
Liter U. S. Gallon Cubic 


Pounds per 
Cubic Foot 


26.19 

26.87 

27.55 

28.23 

28.91 


Per Cent 


Twaddell 


9.76 

9.96 

10.14 

10.32 

10.50 



Ill 


ALBUMEN 

Density of Aqueous Albumen Solutions at 15.5°C. 


Weight of Albumen in solution 

expressed in Degrees 


Specific 

Grravity 

Grams per 
Liter 

I’oiinds per 
U. S. Gallon 

Pounds per 
Ciibie Foot 

Per Cent 
Albumen 

Baum5 

Twaddell 

1 .0026 

10.03 

0.08367 

0.6259 

1 

0.37 

0.52 

1.0054 

20.11 

0.1678 

1.255 

2 

0.77 

1.08 

1.0078 

30.23 

0.2523 

1.888 

3 

1.12 

1.56 

1.0130 

50.65 

0.4227 

3.162 

5 

1.85 

2.60 

1.0261 

102.6 

0.8563 

6.406 

10 

3.66 

5.22 

1.0384 

165.8 

1.300 

9.724 

15 

5.32 

7.68 

1.0515 

210.3 

1.755 

13.13 

20 

7.06 

10.30 

1.0644 

266.1 

2.221 

16.61 

25 

8.72 

12.88 

1 . 0780 

323.4 

2.699 

20.19 

30 

10.42 

15.60 

1.0919 

382.2 

3.189 

23.36 

35 

13.12 

18.38 

1.1058 

442.3 

3.691 

27.61 

40 

13.78 

21.16 

1.1204 

504.2 

4.208 

31.48 

45 

15.48 

24.08 

1.1362 

567.6 

4.737 

35.44 

50 

17.16 

27.04 

1.1611 

633.1 

6.283 

39.52 

55 

18.90 

30.22 


AMMONIA 

Specific Gravity of Aqueous Ammonia Solutions. 

Adopted 1903 as Standard by the Manufacturing Chemists’ Association 
of the United States. 


Authority: W. C. Ferguson. 

Specific Gravity determinations were made at 60°F,, compared with water at 60®F. 
From the Specific Gravities the corresponding degrees Baume were calculated by 
the following formula: 

140 

Baum4 = ~ Sp 

* Baume Hydrometers for use with this table must be graduated by the above 
formula, which formula should always be printed on the scale. 

Atomic weights from F. W. Clarke’s table of 1901. O = 16. 


Be® 

Sp. Gr. 

%Nn3 

Be® 

Sp. Gr. 

%NH3 

Be® 

Sp. Gr. 

%NH3 

10.00 

1.0000 

.00 

15.00 

.9655 

8.49 

20.00 

.9333 

17.76 

10.25 

.9982 

.40 

15.25 

.9639 

8.93 

20.25 

.9318 

18.24 

10.60 

.9964 

.80 

15.50 

.9622 

9.36 

20.50 

.9302 

18.72 

10.76 

.9947 

1.21 

15.75 

,9605 

9.83 

20.75 

.9287 

19,20 

11.00 

.9929 

1.62 

16.00 

.9589 

10.28 

21.00 

.9272 

19.68 

11.25 

.9912 

2.04 

16.25 

.9573 

10,73 

21.25 

.9256 

20.16 

11.50 

.9894 

2.46 

16.50 

.9556 

11.18 

21.50 

.9241 

20,64 

11.76 

.9876 

2.88 

16.75 

.9540 

11.64 

21.75 

.9226 

21.12 

12.00 

.9859 

3.30 

17.00 

.9524 

12.10 

22.00 

.9211 

21.60 

12.26 

.9842 

3.73 

17.25 

.9508 

12.56 

22.25 

.9195 

22.08 

12.50 

.9825 

4.16 

17.50 

.9492 

13.02 

22.50 

.9180 

22.56 

12.76 

.9807 

4.59 

17.75 

.9475 

13.49 

22.75 

.9165 

23.04 

13.00 

.9790 

5.02 

18.00 

.9459 

13.96 

23.00 

.9150 

23.52 

13.26 

.9773 

5.45 

18.25 

.9444 

14.43 

23.26 

.9135 

24.01 

13.50 

.9756 

5.88 

18.50 

.9428 

14.90 

23.50 

.9121 

24.50 

13.76 

.9739 

6.31 

18.75 

.9412 

15.37 

23.75 

.9106 

24.99 

14.00 

.9722 

6.74 

19.00 

.9396 

15.84 

24.00 

.9091 

25.46 

14.25 

.9705 

7.17 

19.25 

.9380 

16.32 

24.25 

.9076 

25.97 

14.50 

.9689 

7.61 

19.50 

.9365 

16.80 

24.50 

.9061 

26.46 

14.76 

.9672 

8.05 

19.75 

.9349 

17.28 

24.75 

.9047 

26.95 


{Completed on following page.) 
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AMMONIA (Continued) 


Be® 

Sp. Or. 

%NH3 


Sp. Gr. 

%NI-l3 

Be® 

Sp. Gr. 

%NH 3 

25.00 

.9032 

27,44 


.8946 

30.38 

28.00 

.8861 

33.32 

25.25 

.9018 

27 93 


.8931 

30.87 

28.25 

.8847 

33.81 

25.50 

.9003 

28 42 


.8917 

31 36 

28.50 

.8833 

34.30 

25.75 

.8989 

28 91 

27 25 

.8903 

31.85 

28.75 

.8819 

34,79 

26.00 

.8974 

29 40 

27.50 

.8889 

32.34 

29.00 

.8805 

35.28 

26.25 

.8960 

29.89 

27.75 

.8875 

32.83 





Allowance For Temperature: 

The coefheient of expansion for Ammonia Solutions, varying with the tempera- 
ture, correction must be applied according to the following table: 


Corrections to be added for each 
degree below 60° F. 


Degrees 

Bauni 6 

40® F. 

50° F. 

0 

0 

14® 

. 01 5° B 6 

.017® B 6 

. 020® B 6 

16® 

. 021 ® B 6 

.023® Be 

.026® B 6 

18° 

.027® B 6 

.029® Be 

031° B 6 

20 ® 

.033® B 6 

.036® Be 

.037® Be 

22 ® 

.039° Be 

.042® Be 

.043® B 6 

! 26® 

.053° B 6 

.057® Be 

.057® Be 


Corrections 10 he siihtracted for each 
degree above 60® F. 


80° F. 

90® F. 

100® F. 

.022® B 6 

.024® B 6 

.026® B 6 

.028® B 6 

.030® B 6 

.032® Be 

.033° B 6 

.035® B 6 

.037® Be 

.038® B 6 
.045® B§ 
.059® B 6 

.040® B 6 
.047® B 6 

.042® B 6 


AMMONIA 

Density of Aqueous Ammonia Solutions at C. Computed from Values 
Given in the International Critical Tables. 


Weight of JNII 3 in solution 

expressed iu Degrees 


Specific 

Gravity 

(iirums per 
Liter 

Pounds per 
U. S. (iallon 

i’oiiiids per 
Cubic Foot 

Per Cent 
NH, 

Baum^ 

Twaddell 

0.9939 

9.939 

0.08294 

0.6205 

1 

10.9 


0.9895 

19.79 

0.1652 

1.235 

2 

11.5 


6.9811 

39.24 

0.3275 

2.450 

4 

12.7 


0.9730 

58.38 

0.4872 

3.645 

6 

13.9 


0.9651 

77.21 

0.6443 

4.820 

8 

15.1 


0.9575 

95.75 

0.7991 

5.978 

10 

16.2 


6.9501 

114.0 

0.9515 

7.118 

12 

17.3 


0.9430 

132.0 

1.102 

8.242 

14 

18.5 


0 . 9362 

149 8 

1.250 

9.352 

16 

19.5 


0.9295 

167.3 

1.396 

10.45 

18 

20.6 


0 . 9229 

184.6 

1.540 

11.52 

20 

21.7 


o!9164 

201.6 

1.682 

12.59 

22 

22.8 


0.9101 

218.4 

1.823 

13.64 

24 

23.8 


0 . 9040 

235.0 

1.962 

14.67 

26 

24.9 


0 8980 

251.4 

2.098 

15.70 

28 

25.9 


0^8920 

267.6 

2.233 

16.71 

30 

27.0 



{Completed on followng page,) 




1122 

AMMONIA (Continued) 


Determined in Sealed Tubes at C. 



Weight of NII3 in solution 





expressed in 



Degrees 

Specific 

Grams per 

]^)ijud8 per 

Pounds per 

Per Cent 


Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

NH3 

Baum6 Twaddell 

0.849 

382.1 

3.188 

23.85 

45 

34.9 

0.832 

416.0 

3.472 

25.97 

50 

38.3 

0.815 

448.3 

3.741 

27.98 

55 

41.8 

0.796 

477.6 

3.986 

29.82 

60 

45.9 

0.776 

504.4 

4.209 

31.49 

65 

50.4 

0.755 

528.5 

4.411 

32.99 

70 

55.4 

0.733 

549.8 

4.588 

34.32 

75 

61.0 

0.711 

568.8 

4.747 

35.51 

80 

66.9 

0.688 

584.8 

4.880 

36.51 

85 

73.5 

0.665 

598.5 

4.995 

37.36 

90 

80.5 

0.642 

609.9 

5.090 

38.08 

95 

88.1 .... 

0.618 

618.0 

5.157 

38.58 

100 

96.5 


ARSENIC ACID 


Density of Aqueous Arsenic Acid Solutions at C. Computed from Values 
Given in the International Critical lables. 



Weight of ibAsOA in 
expressed in 

solution 


Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

L. S. Gallon 

Cubic Foot 

H3ASO4 

Baum6 

Twaddell 

1.0057 

10.06 

0.08393 

0.6279 

1 

0.8 

1.14 

1.0124 

20.25 

0,1690 

1.264 

2 

1.8 

2.48 

1.0260 

41.04 

0.3425 

2.562 

4 

3.7 

5.20 

1.0398 

62.39 

0.5207 

3.895 

6 

5.6 

7.96 

1.0538 

84.30 

0.7036 

5.263 

8 

7.4 

10.76 

1.0681 

106.8 

0.8914 

6.668 

10 

9.3 

13.62 

1.0826 

129.9 

1 . 0B4 

8.110 

12 

11.1 

16.52 

1.0975 

153.7 

1.282 

9.592 

14 

12.9 

19.50 

1.1128 

178.0 

1.486 

11.12 

16 

14.7 

22.56 

1.1285 

203.1 

1.695 

12.68 

18 

16.5 

25.70 

1.1447 

228.9 

1.911 

14.29 

20 

18.3 

28.94 

1.1614 

255.5 

2.132 

15.95 

22 

20.2 

32.28 

1.1785 

282.8 

2.360 

17.66 

24 

22.0 

35,70 

1.1961 

311.0 

2.595 

19.41 

26 

23.8 

39.22 

1.2143 

340.0 

2.837 

21.23 

28 

25.6 

42.86 

1.2331 

369.9 

3.087 

23.09 

30 

27.4 

46.62 

1.2829 

449.0 

3.747 

28.03 

35 

32.0 

56.58 

1.3370 

534.8 

4.463 

33.39 

40 

36.6 

67.40 

1.3959 

628.2 

5.242 

39.22 

45 

41.1 

79.18 

1.4602 

730.1 

6.093 

45.58 

50 

45.7 

92.40 

1.6304 

841.7 

7.024 

52.55 

55 

50.3 

106.08 

1.6070 

964.2 

8.047 

60.20 

60 

54.8 

121.40 

1.6904 

1099 

9.170 

68.60 

65 

59.2 

138.08 

1.7811 

1247 

10.40 

77.84 

70 

63.6 

156.22 


(Completed on following page.) 
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ARSENIC ACID (Continued) 


Woight of A82C)5 in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
AsaOs 

Baum6 

Twaddell 

1.0057 

8.142 

0.06795 

0.5083 

0.8096 

0.8 

1.14 

1.0124 

16.39 

0.1368 

1 023 

1.619 

1.8 

2.48 

1.0260 

33.23 

0.2773 

2.075 

3.239 

3.7 

5.20 

1.0398 

50. b1 

0 4216 

3.154 

4.858 

5.6 

7.96 

1 .0538 

68.26 

0 5696 

4.261 

6.477 

7.4 

10.76 

1.0681 

86.47 

0 7217 

5 399 

8.096 

9.3 

13.62 

1 . 0826 

105.2 

0 8778 

6 567 

9.716 

11.1 

16.52 

1.0975 

124.3 

1 .038 

7 763 

11.33 

12.9 

19.50 

1.1128 

144.1 

1.203 

8.997 

12.95 

14.7 

22.56 

1.1285 

164 4 

1.372 

10 26 

14.57 

16.5 

25.70 

1.1447 

185.3 

1.547 

11.57 

16.19 

18.3 

28.94 

1.1614 

206 8 

1.726 

12.91 

17.81 

20.2 

32.28 

1.1785 

229 0 

1.911 

14.30 

19.43 

22.0 

35.70 

1.1961 

251.8 

2 101 

15.72 

21.05 

23.8 

39.22 

1.2143 

275 3 

2.297 

17.19 

24.67 

25.6 

42.86 

1.2331 

299.5 

2 500 

18.70 

24.29 

27.4 

46.62 

1 . 2829 

363.6 

3 034 

22.70 

26.34 

32.0 

56.58 

1 . 3370 

433.1 

3.614 

27.04 

32.39 

36.6 

67.40 

1.3959 

508.5 

4 244 

31.75 

36,43 

41.1 

79.18 

1.4602 

591.1 

4 933 

36.90 

40.48 

45.7 

92.40 

1 . 5304 

681.5 

5 687 

42.56 

44.53 

50.3 

106.08 

1.6070 

780.7 

6.515 

48.74 

48.58 

54.8 

121.40 

1 . 6904 

889 7 

7.425 

55.54 

52.63 

59.2 

138.08 

1.7811 

1009 

8 423 

63.01 

56.67 

63.6 

156.22 


CHROMIC ACID 

Density of Aqueous Chromic Acid Solutions C, Computed from Values 

Given in the International Critical Tables. 


Spocific 

(irjivily 


1 .006 
1.014 
1.030 
1 .045 
1.060 

1.076 

1.093 

1.110 

1.127 

1.145 

1.163 

1.181 

1.200 

1.220 

1.240 

1.260 

1.313 

1.371 

1.435 

1.505 

1.581 

1.663 


Wtnghl of CrOa in solution 


express<HJ in 


Grams per 

Pouiais per 

Pounds per 

Liter 

U. S Gallon 

Cubic Foot 

10.06 

0 08395 

0.6280 

20 28 

0.1692 

1 266 

41.20 

0.3438 

2.572 

62.70 

0.5233 

3.914 

84.80 

0.7077 

5.294 

107.6 

0.8980 

6,717 

131.2 

1 095 

8.188 

155.4 

1.297 

9.702 

180.3 

1.505 

11.26 

206.1 

1.720 

12.87 

232.6 

1.941 

14.52 

259.8 

2.168 

16.22 

288.0 

2.403 

17.98 

317.2 

2.647 

19.80 

347.2 

2.898 

21.68 

378.0 

3.155 

23.60 

459.6 

3.835 

28.69 

548.4 

4.577 

34.24 

645.8 

752.5 

869.6 

997.8 

5.389 

6.280 

7.257 

8.327 

40.31 

46.98 

64.29 

62.29 


Degrees 

Per (!enl 


>03 

Baum6 

Twaddell 

1 

0.9 

1.2 

2 

2.0 

2.8 

4 

4.2 

6.0 

6 

6.2 

9.0 

8 

8.2 

12.0 

10 

10.2 

15.2 

12 

12.3 

18.6 

14 

14.4 

22.0 

16 

16.3 

25.4 

18 

18.4 

29.0 

20 

20.3 

32.6 

22 

22.2 

36.2 

24 

24.2 

40.0 

26 

26.2 

44.0 

28 

28.1 

48.0 

30 

29.9 

52.0 

35 

34.6 

62.6 

40 

39.2 

74.2 

45 

44.0 

87.0 

50 

48.7 

101.0 

55 

53.3 

116.2 

60 

57.8 

132.6 
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CITRIC ACID 


Density of Aqueous Citric Acid Solutions at 15** C* Computed from the 

Values of Gerlach. 


Specific 

Gravity 

Weight of in 

solution expressed in 

Per Cent 
C6Ha07*H2C 

Degrees 

Grams per 
Liter 

Poiiiifls per 

L. S. Gallon 

Pounds per 
Cubic Foot 

Baum6 

Twaddell 

1.0074 

20.15 

0.1681 

1.258 

2 

1.1 

1.48 

1.0149 

40.60 

0.3388 

2.534 

4 

2.1 

2.98 

1.0227 

61.36 

0.5121 

3.831 

6 

3.2 

4.54 

1.0309 

82.47 

0.6883 

5.149 

8 

4.3 

6.18 

1.0392 

103.9 

0.8673 

6.488 

10 

5.5 

7.84 

1.0470 

125.6 

1.049 

7.844 

12 

6.5 

9.40 

1.0549 

147.7 

1.232 

9.220 

14 

7.6 

10.98 

1.0632 

170. 1 

1.420 

10.62 

16 

8.6 

12.64 

1.0718 

192.9 

1.610 

12.04 

18 

9.7 

14.36 

1.0805 

216.1 

1.803 

13.49 

20 

10.8 

16.10 

1.0889 

239.6 

1.999 

14.96 

22 

11.8 

17.78 

1.0972 

263.3 

2.198 

16.44 

24 

12.8 

19.44 

1.1060 

287.6 

2.400 

17.95 

26 

13.9 

21 .20 

1.1162 

312.3 

2.606 

19.49 

28 

15.0 

23.04 

1.1244 

337.3 

2.815 

21.06 

30 

16.0 

24.88 

1.1332 

362.6 

3.026 

22.64 

32 

17.1 

26.66 

1.1422 

388.3 

3.241 

24 24 

34 

18.1 

28.44 

1.1515 

414.5 

3.460 

25.88 

36 

19.1 

30.30 

1.1612 

441.3 

3.682 

27.55 

38 

20.1 

32.24 

1.1700 

468.4 

3.909 

29.24 

40 

21.2 

34.18 

1.1814 

496.2 

4.141 

30.98 

42 

22.3 

36.28 

1.1899 

523.6 

4.369 

32.69 

44 

23.1 

37.98 

1.1998 

551.9 

4.606 

34 46 

46 

24.2 

39.96 

1.2103 

580.9 

4.848 

36.27 

48 

25 2 

42.06 

1.2204 

610.2 

5.092 

38.09 

50 

26.2 

44.08 

1.2307 

640.0 

5 341 

39.95 

52 

27.2 

46.14 

1.2410 

670.1 

5.593 

41.84 

54 

28.2 

48.20 

1.2514 

700.8 

5.848 

43.75 

56 

29.1 

50.28 

1 . 2627 

732.4 

6.112 

45.72 

58 

30.2 

52.54 

1.2738 

764.3 

6.378 

47.71 

60 

31.2 

54,76 

1 . 2849 

796.6 

6.648 

49.73 

62 

32.2 

56.98 

1.2960 

829.4 

6.922 

51.78 

64 

33.1 

59.20 

1.3071 

862.7 

7.199 

53.86 

66 

34 1 

61.42 


FERRIC CHLORIDE 


Density of Aqueous Ferric Chloride Solutions at -^o C. Computed from 
Values Determined by The Dow Chemical Co. and Reprinted by 

Permission* 



Weight of FeCla in solution 
expressed in 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Ft>ot 

F0CI3 

Baum6 Twaddell | 

1.009 

10.09 

0.08420 

0.6299 

1 

1.3 

1.8 

1.017 

20.34 

0.1697 

1.270 

2 

2.4 

3.4 

1.026 

30.78 

0.2569 

1.922 

3 

3.7 

5.2 

1.034 

41.36 

0.3452 

2.582 

4 

4.8 

6.8 

1.043 

52.15 

0.4352 

3.256 

5 

6.0 

8.6 

1.052 

63.12 

0.5267 

3.940 

6 

7.2 

10.4 

1.060 

74.20 

0.6192 

4.632 

7 

8.2 

12.0 

1.069 

85.52 

0.7137 

5.339 

8 

9.4 

13.8 

1.077 

96.93 

0.8089 

6.051 

9 

10.4 

15.4 

1.086 

108.6 

0.9063 

6.780 

10 

11.5 

17.2 


{Completed on following page,) 
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FERRIC CHLORIDE (Continued) 


Weight of FeCIa in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic F<x>t 

Per Cent 
FeCl, 

Baiimfi 

Twaddell 

1.094 

120.3 

1.004 

7.510 

11 

12.5 

18.8 

1.105 

132.6 

1.107 

8.278 

12 

13.8 

21.0 

1.115 

145.0 

1.210 

9.052 

13 

15.0 

23.0 

1.125 

157.5 

1.314 

9.832 

14 

16.1 

25.0 

1.135 

170.3 

1 421 

10.63 

15 

17.2 

27.0 

1.144 

183.0 

1.527 

11.42 

16 

18.3 

28.8 

1.154 

196.2 

1.637 

12.25 

17 

19.4 

30.8 

1.164 

209.5 

1 748 

13.08 

18 

20.4 

32.8 

1.174 

223.1 

1.862 

13.93 

19 

21.5 

34.8 

1.185 

237.0 

1 .978 

14.80 

20 

22.6 

37.0 

1.195 

251.0 

2.095 

15.67 

21 

23.7 

39.0 

1.206 

265.3 

2.214 

16.56 

22 

24.6 

41.2 

1.216 

279.7 

2.334 

17 46 

23 

25.8 

43.2 

1.226 

294.2 

2.455 

18.37 

24 

26.7 

45.2 

1.237 

309.3 

2.581 

19.31 

25 

27.8 

47.4 

1 .249 

324.7 

2.710 

20.27 

26 

28.9 

49.8 

1.260 

340.2 

2.839 

21.24 

27 

29.9 

52.0 

1.271 

355.9 

2.970 

22.22 

28 

30.9 

54.2 

1.283 

372.1 

3.105 

23.23 

29 

32.0 

56.6 

1.295 

388.5 

3.242 

24.25 

30 

33.0 

59.0 

1.307 

405.2 

3.381 

25.30 

31 

34.1 

61.4 

1 319 

422.1 

3.522 

26 35 

32 

35.1 

63.8 

1.331 

439 2 

3 665 

27.42 

33 

36.1 

66.2 

1.344 

457 0 

3.814 

28.53 

34 

37.1 

68.8 

1.357 

475.0 

3.964 

29.65 

35 

38.1 

71.4 

1.370 

493.2 

4.11G 

30.79 

36 

39.2 

74.0 

1.383 

611.7 

4.270 

31.94 

37 

40.2 

76.6 

1.396 

530.5 

4 427 

33.12 

38 

41.1 

79.2 

1.410 

549.9 

4.589 

34.33 

39 

42.2 

82.0 

1.423 

569.2 

4.750 

35.53 

40 

43.1 

84.6 

1.436 

588.8 

4.914 

36 76 

41 

44.0 

87 2 

1.449 

608.6 

5 079 

37 99 

42 

44.9 

89.8 

1.462 

628.7 

5.247 

39.25 

43 

45.8 

92.4 

1 .475 

649.0 

5.416 

40.52 

44 

46.7 

95.0 

1.488 

669.6 

5.588 

41.80 

45 

47.6 

97.6 

1.501 

690.5 

5 762 

43.11 

46 , 

48.4 

100.2 


FORMIC ACID 

Density of Aqueous Formic Acid Solutions at C. Computed from Values 
Given in the Inlernational Critical Tables. 


Weight of HCO2II in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

J’oiinds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
IICO 2 H 

Baum6 

Twaddell 

0.9982 

1 .0019 

16.62 

6! 08361 

’6.6255 

0 

1 

' 0.3 

0.38 

1 . 0044 

20.09 

0.1676 

1.254 

2 

0.6 

0.88 

1 . 0070 

30.21 

0.2521 

1.886 

3 

1 .0 

1.40 

1.0093 

40.37 

0.3369 

2.520 

4 

1.3 

1.86 

1.0115 

50.58 

0.4221 

3.157 

5 

1.6 

2.30 

1 .0141 

60.85 

0.5078 

3.799 

6 

2.0 

2.82 

1.0170 

71.19 

0.5941 

4.444 

7 

2.4 

3.40 

1 .0196 

81.57 

0.6807 

5.092 

8 

2.8 

3.92 

1.0221 

91.99 

0.7677 

5.743 

9 

3.1 

4.42 


{Continued on foUo^wing page,] 




1126 


FORMIC ACID (Continued) 



1.0246 

102.5 

0.8551 

6.397 

10 

3.5 

4.92 

1.0271 

113.0 

0.9429 

7.053 

11 

3.8 

5.42 

1.0296 

123.6 

1.031 

7.713 

12 

4.2 

5.92 

1.0321 

134.2 

1.120 

8.376 

13 

4.5 

6.42 

1.0345 

144.8 

1.209 

9.042 

14 

4.8 

6.90 

1.0370 

156.6 

1.298 

9.711 

15 

5.2 

7.40 

1.0393 

166.3 

1.388 

10.38 

16 

5.5 

7.86 

1.0417 

177.1 

1.478 

11.06 

17 

5.8 

8.34 

1.0441 

187.9 

1.568 

11.73 

18 

6.1 

8.82 

1.0464 

198.8 

1.659 

12.41 

19 

6.4 

9.28 

1.0488 

209.8 

1.751 

13.10 

20 

6.8 

9.76 

1.0512 

220.8 

1.842 

13.78 

21 

7.1 

10.24 

1.0537 

231.8 

1.935 

14.47 

22 

7.4 

10.74 

1.0561 

242.9 

2.027 

15.16 

23 

7.7 

11.22 

1.0585 

254.0 

2.120 

15.86 

24 

8.0 

11.70 

1.0609 

265.2 

2.213 

16.56 

25 

8.3 

12.18 

1.0633 

276.5 

2.307 

17.26 

26 

8.6 

12.66 

1.0656 

287.7 

2.401 

17.96 

27 

8.9 

13.12 

1.0681 

299.1 

2.496 

18.67 

28 

9.3 

13.62 

1.0705 

310.4 

2.591 

19.38 

29 

9.6 

14.10 

1.0729 

321.9 

2.686 

20.09 

30 

9.9 

14.58 

1.0763 

333.3 

2.782 

20.81 

31 

10.2 

15.06 

1.0777 

344.9 

2.878 

21.53 

32 

10.5 

15.54 

1.0800 

356.4 

2.974 

22.25 

33 

10.7 

16.00 

1.0823 

368.0 

3.071 

22.97 

34 

11.0 

16.46 

1.0847 

379.6 

3.168 

23.70 

35 

11.3 

16.94 

1.0871 

391.4 

3.266 

24.43 

36 

11.6 

17.42 

1.0895 

403.1 

3.364 

25.17 

37 

11.9 

17.90 

1.0919 

414.9 

3.463 

25.90 

38 

12.2 

18.38 

1.0940 

426.7 

3.561 

26.64 

39 

12.5 

18.80 

1.0963 

438.5 

3.660 

27 38 

40 

12.7 

19,26 

1.0990 

450.6 

3.760 

28.13 

41 

13.1 

19.80 

1.1015 

462.6 

3.861 

28.88 

42 

13.4 

20.30 

1.1038 

474.6 

3.961 

29.63 

43 

13.6 

20.76 

1.1062 

486.7 

4.062 

30.39 

44 

13.9 

21.24 

1.1085 

498.8 

4.163 

31.14 

45 

14.2 

21.70 

1.1108 

511.0 

4.264 

31.90 

46 

14.5 

22.16 

1.1130 

523.1 

4.366 

32.66 

47 

14.7 

22.60 

1.1157 

535.5 

4.469 

33.43 

48 

15.0 

23,14 

1.1185 

548,1 

4.574 

34.22 

49 

15.4 

23.70 

1.1207 

560.4 

4.676 

34.98 

50 

15.6 

24,14 

1,1223 

‘ 672.4 

4.777 

35.73 

51 

15.8 

24.46 

1.1244 

584.7 

4.879 

36.50 

52 

16,0 

24.88 

1.1269 

597.3 

4.984 

37.29 

53 

16.3 

25.38 

1.1295 

609.9 

5.090 

38.08 

54 

16.6 

25.90 

1.1320 

622.6 

5.196 

38.87 

55 

16.9 

26.40 

1.1342 

635.2 

5.301 

39.65 

56 

17.2 

26.84 

1.1361 

647.6 

5.404 

40.43 

67 

17.4 

27.22 

1.1381 

660.1 

5.509 

41,21 

58 

17.6 

27.62 

1.1401 

672.7 

5.614 

41.99 

59 

17.8 

28.02 

1.1424 

685.4 

5.720 

42,79 

60 

18.1 

28.48 

1,1448 

698.3 

5.828 

43.60 

61 

18.3 

28.96 

1.1473 

711.3 

5.936 

44.41 

62 

18.6 

29.46 

1.1493 

724.1 

6.043 

45.20 

63 

18.8 

29.86 

1.1517 

737,1 

6.151 

46.02 

64 

19.1 

30.34 

1.1543 

750.3 

6.262 

46.84 

65 

19.4 

30.86 

1.1565 

763.3 

6.370 

47.65 

66 

19.6 

31.30 

1.1584 

776.1 

6.477 

48.45 

67 

19.8 

31.68 

1.1604 

789.1 

6.585 

49.26 

68 

20.0 

32.08 

1.1628 

802.3 

6.696 

50.09 

69 

20.3 

32.56 


(Continued on following page.) 
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FORMIC ACID (Continued) 



GLYCEROL 

Density of Aqueous Glycerol Solutions at C. Computed from the 
Values of llosart and Snoddy. Iritl. Eng, Chem. 20^ 1377 {1928), 



Wei#;ht of C 3 H 8 O 3 in solution 

expressed in 


Deprrees 

Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
C 3 HSO 3 

Baume 

Twuddell 

0.99823 




0 


6 !i 2 

1 .00060 

10.01 

0.08350 

0.6247 

1 

6.1 

1 . 00300 

20.06 

0.1674 

1.252 

2 

0.4 

0.60 

1 .00540 

30.16 

0.2517 

1.883 

3 

0.8 

1.08 

1.00780 

40.31 

0.3364 

2.516 

4 

1.1 

1.66 

1.01015 

50.51 

0.4215 

3.153 

5 

1.5 

2.03 

1 .01255 

60.75 

0.5070 

3.793 

6 

1.8 

2.51 

1 .01495 

71 .05 

0.5929 

4.436 

7 

2.1 

2.99 

1 .01730 

81.38 

0.6792 

5.081 

8 

2.5 

3.46 

1.01970 

91.77 

0.7659 

5.729 

9 

2.8 

3.94 

1 .02210 

102.2 

0.8530 

6.381 

10 

3.1 

4.42 

1 .02455 

112.7 

0.9406 

7.036 

11 

3.5 

4.91 

1 . 02705 

123.2 

1.028 

7.691 

12 

3.8 

5.41 

1 . 02955 

133.7 

1.116 

8.347 

13 

4.1 

5.91 

1.03200 

144. 6 

1.206 

9.020 

14 

4.5 

6.40 


(Continued on follovnng page,) 
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GLYCEROL (Continued) 


Weight of CsHsOa in solution expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
C 3 H 8 O 3 

Baume 

Twaddell 

1 .03450 

155.2 

1.295 

9.688 

15 

4.8 

6.90 

1 .03695 

165.9 

1.385 

10.36 

16 

5.2 

7.39 

1 .03945 

176.7 

1.475 

11.03 

17 

5.5 

7.89 

1.04195 

187.6 

1.565 

11.71 

18 

5.8 

8.39 

1.04440 

198.4 

1.656 

12.39 

19 

6.2 

8.88 

1.04690 

209.4 

1.748 

13.07 

20 

6.5 

9.38 

1.04950 

220.4 

1.839 

13.76 

21 

6.8 

9.90 

1.05205 

231 .5 

1.932 

14.45 

22 

7.2 

10.41 

1.05465 

242.6 

2.025 

15.15 

23 

7.5 

10.93 

1 .05720 

253.7 

2.117 

15.84 

24 

7.8 

11.44 

1.05980 

265.0 

2.212 

16.54 

25 

8.2 

11.96 

1.06240 

276.2 

2.305 

17.24 

26 

8.5 

12.48 

1.06495 

287.5 

2.399 

17.95 

27 

8.8 

12.99 

1 .06755 

298.9 

2.494 

18.66 

28 

9.2 

13.51 

1.07010 

310.3 

2.590 

19.37 

29 

9.5 

14.02 

1 .07270 

321.8 

2.686 

20.09 

30 

9.8 

14.54 

1 .07535 

333.4 

2.782 

20.81 

31 

10.2 

16.07 

1 .07800 

345.0 

2.879 

21 .54 

32 

10.5 

15.60 

1.08070 

356.6 

2.976 

22.26 

33 

10.8 

16.14 

1 .08335 

368.3 

3.074 

22.99 

34 

11.2 

16.67 

1 .08600 

380.1 

3.172 

23.73 

35 

11.5 

17.20 

1 .08865 

391.9 

3.271 

24.47 

36 

11.8 

17.73 

1.09135 

403.8 

3.370 

25.21 

37 

12.1 

18.27 

1.09400 

415.7 

3.469 

25.95 

38 

12.5 

18.80 

1.09665 

427.7 

3.569 

26.70 

39 

12.8 

19.33 

1.09930 

439.7 

3.669 

27.45 

40 

13.1 

19.86 

1.10200 

451.8 

3.770 

28.21 

41 

13.4 

20.40 

1.10470 

464.0 

3.872 

28.97 

42 

13.8 

20.94 

1.10740 

476.2 

3.974 

29.73 

43 

14.1 

21.48 

1.11010 

488.4 

4.076 

30.49 

44 

14.4 

22.02 

1.11280 

500.8 

4.179 

31.26 

45 

14.7 

22.56 

1.11550 

513.1 

4.282 

32.03 

46 

15.0 

23.10 

1.11820 

525.6 

4.386 

32.81 

47 

15.3 

23.64 

1.12090 

538.0 

4.490 

33.59 

48 

15.6 

24.18 

1.12360 

550.6 

4.595 

34.37 

49 

16.0 

24.72 

1.12630 

563.2 

4.700 

35.16 

50 

16.3 

25.26 

1.12905 

575.8 

4.805 

35.95 

51 

16.6 

25.81 

1.13180 

588.5 

4.911 

36.74 

52 

16.9 

26,36 

1.13455 

601.3 

5.018 

37.54 

53 

17.2 

26.91 

1.13730 

614.1 

5.125 

38.34 

54 

17.5 

27.46 

1.14005 

627.0 

5.233 

39.14 

55 

17.8 

28.01 

1.14280 

640.0 

5.341 

39.96 

56 

18.1 

28.56 

1.14555 

653.0 

5.450 

40.77 

57 

18.4 

29.11 

\ .14830 

665.9 

5.557 

41.57 

58 

18.7 

29.66 

1.16105 

679.1 

5.667 

42.40 

59 

19.0 

30.21 

1.15380 

692.3 

5.778 

43.22 

60 

19.3 

30.76 

1.15655 

705.5 

5.887 

44.04 

61 

19.6 

31.31 

1.15930 

718.8 

6.999 

44.87 

62 

19.9 

31.86 

1.16205 

732.1 

6.110 

45.71 

63 

20.2 

32.41 

1.16475 

745.4 

6.221 

46.54 

64 

20.5 

32.95 

1.16750 

758.9 

6.333 

47.38 

65 

20.8 

33.50 

1.17025 

772.4 

6.446 

48.22 

66 

21.0 

34.05 

1.17300 

785.9 

6.559 

49.06 

67 

21.3 

34.60 

1.17675 

800.0 

6.676 

49.94 

68 

21.6 

35.15 

1.17850 

813.2 

6.786 

50.77 

69 

21.9 

35.70 

1.18125 

826.9 

6.901 

51.62 

70 

22.2 

36.25 

1.18395 

840.6 

7.015 

52.48 

71 

22.5 

36.79 

1.18670 

854.4 

7.130 

53.34 

72 

22.8 

37.34 

1.18940 

868.3 

7.246 

54.21 

73 

23.1 

37.88 

1.19215 

882.2 

7.362 

55.08 

74 

23.3 

38.43 


{Continued on following page,) 
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GLYCEROL (Continued) 


Weight of CsHgOs in solution expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 

XJ. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
CjHeOa 

Bauine 

Twaddoll 

1.19485 

896.1 

7.478 

55.93 

75 

23.6 

38.97 

1.19760 

910.0 

7.594 

56.81 

76 

23.9 

39.52 

1.20030 

924.2 

7.713 

57.70 

77 

24.2 

40.06 

1 . 20305 

938.4 

7.831 

58.58 

78 

24.4 

40.61 

1.20575 

952.4 

7.948 

59.46 

79 

24.7 

41.15 

1.20850 

966.8 

8.068 

60.36 

80 

25.0 

41.70 

1 .21115 

981.0 

8.187 

61.24 

81 

25.2 

42.23 

1 .21380 

995.3 

8.306 

62.14 

82 

25.5 

42.76 

1.21650 

1010 

8.429 

63.05 

83 

25.8 

43.30 

1,21915 

1024 

8.543 

63.91 

84 

26.0 

43.83 

1.22180 

1039 

8.671 

64.86 

85 

26.3 

44,36 

1.22445 

1053 

8.785 

65.72 

86 

26.5 

44.89 

1.22710 

1068 

8.913 

66.68 

87 

26.8 

45.42 

1.22975 

1082 

9.029 

67.54 

88 

27.1 

45.95 

1.23245 

1097 

9.165 

68.49 

89 

27.3 

46.49 

1.23510 

1112 

9.^0 

68.42 

90 

27.6 

47.02 

1 . 23770 

1126 

9.397 

70.30 

91 

27.8 

47.54 

1.24035 

1141 

9.521 

71.23 

92 

28.1 

48.07 

1.24300 

1156 

9.646 

72.16 

93 

28.3 

48.60 

1.24560 

1171 

9.771 

73.09 

94 

28.6 

49.12 

1.24825 

1186 

9.896 

74.03 

95 

28.8 

49.65 

1 .25080 

1201 

10.02 

74.96 

96 

29.1 

50.16 

1.25335 

1216 

10.15 

75.90 

97 

29.3 

50.67 

1.25590 

1231 

10.27 

76.84 

98 

29.5 

51.18 

1 . 25850 

1246 

10.40 

77.78 

99 

29.8 

61.70 

1 .26108 

1261 

10.52 

78.72 

100 

30.0 

52.216 


HYDROCHLORIC ACID 

Specific Gravity of Aqueous Hydrochloric Acid Solutions. Adopted 1903 
as Standard by the Manufacturing Chemists^ Association of the United 

States. 

Authority: W. C. Ferguson. 

Specific Gravity determinations were made at 60° F., compared with water at 60°F. 
From the Specific Gravities, the corresponding degrees Baum6 were calculated 
by the following formula: 

Baumc= 115 - — 

Sp. Gr. 

♦ Baum^ Hydrometers for use with this table must he graduated by the above 
formula which formula should always be printed on the scale. 

A^tomic weights from F, W. Clarke’s table of 1901. 0 = 16. 

ALLOWANCE FOR TEMPERATURE: 

10 — 15° Be. — 1 /40° Be. or .0002 Sp. Gr. for 1° F. 

15 — 22° Be. — 1 /30° Be. or .0003 Sp. Gr. for 1 ° F. 

22 — 25° Be. — 1/28° Be. or .00035 Sp. Gr. for 1° F. 


Be.° 

Sp. Gr. 

Tw° 

%IIG1. 

1.00 

1.0069 

1.38 

1 .40 

2.00 

1.0140 

2.80 

2.82 

3.00 

1.0211 

4.22 

4.25 

4.00 

1 .0284 

5.68 

5.69 

5.00 

1.0367 

7.14 

7.15 

5.25 

1.0375 

7.50 

7.52 

5.50 

1.0394 

7.88 

7.89 

5.75 

1.0413 

8.26 

8.26 

6.00 

1.0432 

8.64 

8.64 

6.26 

1.0450 

9.00 

9.02 


Be.° 

Spi Gr. 

Tw.° 

%Ha. 

6.50 

1 .0469 

9.38 

9.40 

6.75 

1 . 0488 

9.76 

9.78 

7.00 

1.0507 

10.14 

10.17 

7.25 

1 .0526 

10.52 

10.55 

7.50 

1.0545 

10.90 

10.94 

7.75 

1.0564 

11.28 

11.32 

8 00 

1 . 0584 

11.68 

11.71 

8.25 

1.0603 

12.06 

12.09 

8.50 

1 . 0623 

12.46 

12.48 

8.76 

1.0642 

12.84 

12.87 


Be.° 

Sp. Gr. 

Tw.® 

%HC1. 

9.00 

1 .0662 

13 24 

13.26 

9.25 

1 . 0681 

13.62 

13.65 

9.50 

1.0701 

14.02 

14.04 

9 75 

1.0721 

14 42 

14.43 

10.00 

1.0741 

14.82 

14.83 

10.25 

1.0761 

15.22 

15.22 

10 50 

1.0781 

15.62 

15.62 

10.75 

1.0801 

16.02 

16.01 

11,00 

1 . 0821 

16.42 

16.41 

11.26 

1.0841 

16.82 

16.81 


{Completed on following page.) 
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HYDROCHI.ORIC ACID (Continued) 


Be.® 

Sp. Gr. 

Tw.® 

%HC1. 

Be.® 

Sp. Gr. 

Tw.® 

%HC1. 

Be.® 

Sp. Gr. 

Tw.® 

%Ha. 

11.50 

1.0861 

17.22 

17.21 

18.0 

1.1417 

28.34 

27.92 

21.8 

1.1770 

35.40 

34.83 

11.75 

1.0881 

17.62 

17.61 

18.1 

1.1426 

28.52 

28.09 

21.9 

1.1779 

35.58 

35.02 

12.00 

1 . 0902 

18.04 

18.01 

18.2 

1.1435 

28.70 

28.26 

22.0 

1.1789 

35,78 

35.21 

12.25 

1.0922 

18.44 

18.41 

18.3 

1.1444 

28.88 

28.44 

22.1 

1.1798 

35.96 

35.40 

12.50 

1.0943 

18.86 

18.82 

18.4 

1.1453 

29.06 

28.61 

22.2 

1.1808 

36.16 

35.59 

12.75 

1.0964 

19.28 

19.22 

18.5 

1.1462 

29.24 

28.78 

22.3 

1.1817 

36.34 

35.78 

13.00 

1.0985 

19.70 

19.63 

18.6 

1.1471 

29.42 

28.95 

22.4 

1.1827 

36.54 

35.97 

13.25 

1.1006 

20.12 

20.04 

18.7 

1.1480 

29.60 

29.13 

22.5 

1.1836 

36.72 

36.16 

13.50 

1.1027 

20.54 

20.45 

18.8 

1.1489 

29.78 

29.30 

22.6 

1.1846 

36.92 

36.35 

13.75 

1.1048 

20.96 

20.86 

18.9 

1.1498 

29.96 

29.48 

22.7 

1.1856 

37.12 

36.54 

14.00 

1.1069 

21.38 

21 .27 

19.0 

1.1508 

30.16 

29.65 

22.8 

1.1866 

37.32 

36.73 

14.25 

1.1090 

21.80 

21.68 

19.1 

1.1517 

30.34 

29.83 

22.9 

1.1875 

37.50 

36.93 

14.50 

1.1111 

22.22 

22.09 

19.2 

1.1526 

30.52 

30.00 

23.0 

1.1885 

37.70 

37.14 

14.75 

1.1132 

22.64 

22.50 

19.3 

1.1535 

30.70 

30.18 

23.1 

1.1895 

37.90 

37.36 

15.00 

1.1154 

23.08 

22.92 

19.4 

1.1544 

30.88 

30.35 

23.2 

1.1904 

38.08 

37.58 

15.25 

1.1176 

23.52 

23.33 

19.5 

1.1554 

31.08 

30.53 

23.3 

1.1914 

38.28 

37.80 

15.50 

t.1197 

23.94 

23.75 

19.6 

1.1563 

31.26 

30.71 

23.4 

1.1924 

38.48 

38.03 

15.75 

1.1219 

24.38 

24.16 

19.7 

1.1572 

31.44 

30.90 

23.5 

1.1934 

38.68 

38.26 

16.0 

1.1240 

24.80 

24.57 

19,8 

1.1581 

31.62 

31.08 

23.6 

1.1944 

38.88 

38.49 

16.1 

1.1248 

24.96 

24.73 

19.9 

1.1590 

31.80^ 

^ 31.27 

23.7 

1.1953 

39.06 

38.72 

16.2 

1.1256 

25.12 

24.90 

20.0 

1.1600 

32.00 

31.45 

23.8 

1.1963 

39.26 

38.95 

16.3 

1.1265 

25.30 

25.06 

20.1 

1.1609 

32.18 

31.64 

23.9 

1.1973 

39.46 

39.18 

16.4 

1.1274 

25.48 

25.23 

20.2 

1.1619 

32.38 

31.82 

24.0 

1.1983 

39.66 

39.41 

16.5 

1.1283 

25.66 

25.39 

20.3 

1.1628 

32.56 

32.01 

24.1 

1.1993 

39.86 

39.64 

16.6 

1.1292 

25.84 

25.56 

20.4 

1.1637 

32.74 

32.19 

24.2 

1.2003 

40.06 

39.86 

16.7 

1.1301 

26.02 

25.72 

20.5 

1.1647 

32.94 

32.38 

24.3 

1.2013 

40.26 

40.09 

16.8 

1.1310 

26.20 

25.89 

20.6 

1.1656 

33.12 

32.56 

24.4 

1.2023 

40.46 

40.32 

16.9 

1.1319 

26.38 

26.05 

20.7 

1.1666 

33.32 

32.75 

24.5 

1.2033 

40.66 

40.55 

17.0 

1.1328 

26.56 

26.22 

20.8 

1.1675 

33.50 

32.93 

24.6 

1.2043 

40.86 

40.78 

17.1 

1.1336 

26.72 

26.39 

20.9 

1.1684 

33.68 

33.12 

24.7 

1.2053 

41.06 

41.01 

17.2 

1.1345 

26.90 

26.56 

21.0 

1,1694 

33.88 

33.31 

24.8 

1.2063 

41.26 

41.24 

17.3 

1.1354 

27.08 

26.73 

21.1 

1.1703 

34.06 

33.50 

24.9 

1 .2073 

41.46 

41.48 

17.4 

1.1363 

27.26 

26.90 

21.2 

1.1713 

34.26 

33.69 

25.0 

1.2083 

41.66 

41.72 

17.5 

1.1372 

27.44 

27.07 

21.3 

1.1722 

34.44 

33.88 

25.1 

1 . 2093 

41.86 

41.99 

17.6 

1.1381 

27.62 

27.24 

21.4 

1.1732 

34.64 

34.07 

25.2 

1.2103 

42.06 

42.30 

17.7 

1.1390 

27,80 

27.41 

21.5 

1.1741 

34.82 

34.26 

25.3 

1.2114 

42.28 

42.64 

17.8 

1.1399 

27.98 

27.58 

21.6 

1 .1751 

35 02 

34.45 

25.4 

1.2124 

42 48 

43.01 

17.9 

1.1408 

28,16 

27.75 

21.7 

1.1760 

35.20 

34.64 

25.5 

1.2134 

42.68 

43.40 


HYDROCHLORIC ACID 

Density of Aqueous Hydrochloric Acid Solutions at C. Computed from 
Values Given in the International Critical Tables. 
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HYDROCHLORIC ACID (Continued) 


Weight of nm in soUition expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

N 

% 

Baum6 

Twaddell 

1.1492 



21.53 

9.46 

30 

18.8 

29.84 

1.1593 

371.0 

3.096 

23.16 

10.2 

32 

19.9 

31.86 

1.1691 

397.5 

3.317 

24.82 

10.9 

34 

21 .0 

33.82 

1.1789 

424.4 

3.542 

26.50 

11.6 

36 

22.0 

35.78 

1.1885 

451.6 

3.769 

28.20 

12.4 

38 

23.0 

37.70 

1.1980 

479.2 

3.999 

29.92 

13.1 

40 

24.0 

39.60 


HYDROCYANIC ACID 

Density of Aqueous Hydrocyanic Acid Solutions at C. Computed from 
Values Given in the International Critical Tables. 


Weight of HCN in solution 

cxprcsatvi in Dcgrcies 


Spedfio 

Gravity 

Grams i>cr 
Liter 

Pounds per 
V. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
HCN 

Baum6 T>vaddeU 

0 998 

9.980 

0 08329 

0.6231 

1 

10.3 

0 996 

19.92 

0.1662 

1.244 

2 

10. ,6 

0 993 

39.72 

0 3315 

2.480 

4 

11.0 

0.989 

69.34 

0.4952 

3.705 

6 

11*4 

0.984 

78.72 

0.6569 

4.914 


iar3 

0.978 

97 80 

0 8162 

6.106 

10 

13.2 

0.971 

116 5 

0 9724 

7 274 

12 

14 2 

0.964 

135.0 

1.126 

8.426 

14 

15.2 

0.956 

153.0 

1.277 

9.549 

16 

16.4 


Density of Aqueous Hydrocyanic Acid Solutions at C. 



Weight of HCN in 

solution 





expressed in 



I^egrees 

Specific 

Gravity 

Grains per 

Pouuds per 
U. S. Gallon 

Pounds per 

Per Cent 


Liter 

Cubic Foot 

HCN 

Baum6 Twaddell 

0.759 

607.2 

5.067 

37.91 

80 

54 4 .... 

6.752 

616 6 

5.146 

38.50 

82 

66.2 

0.745 

625.8 

5.223 

39.07 

84 

57.9 

6.738 

634.7 

5,297 

39.62 

86 

59.7 

0.731 

643.3 

5.368 

40.16 

88 

61.5 

0.724 

651.6 

5.438 

40.68 

90 

63.4 

0.717 

659.6 

5.605 

41.18 

92 

65.3 

0.711 

668.3 

5.578 

41.72 

94 

66.9 

o!704 

675.8 

5.640 

42.19 

96 

68.9 

0 697 

683.1 

5.700 

42.64 

98 

70.9 

0.691 

691.0 

5.767 

43.14 

100 

72.6 


H YDROFLUOSILICIC ACID 

Density of Aqueous llydrofluosilicic Acid Solutions at 17.5° C. Computed 

from the Values of Stolba. 



Weight of HzSiFfi in 
epressed in 

solution 



Degrees 

Spedfic 

Gravity 

Grams per 
Liter 
5,020 
10.08 
16.18 
20.32 

Pounds per 
U. S. GaUon 
0.04189 
0.08412 
0.1267 
0.1696 

Pounds pwjr 
Cubic Foot 
0.3134 
0.6293 
0.9477 
1.269 

Pot Cent 
HzSiFs 

0.5 

1.0 

1.5 

2.0 

Baumd 

0.6 

1.2 

1.7 

2.3 

Twadddl 

0.80 

1.60 

2.40 

3.22 

1.0201 

1 . 0242 
1.0283 
1.0324 

25.50 

30.73 

35.99 

41.30 

0.2128 

0.2564 

0.3004 

0.3446 

1.592 

1.918 

2.247 

2.578 

2.5 

3.0 

3.6 

4.0 

2.9 

3.4 

4.0 

4.6 

4.02 

4.84 

5.66 

6.48 


(Completed on followng page,) 
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HYDROFLUOSILICIC ACID (Continued) 


Spedfio 

Gravity 

Weight of IhSiFe in solution 
expressed in 

Per Cent 
H2SiF6 


Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

Baumd 

Twaddell 

1 . 0366 

46.65 

0.3893 

2.912 

4.5 

5.1 

7.32 

1.0407 

52.04 

0.4343 

3.249 

5.0 

5.7 

8.14 

1.0449 

57.47 

0.4796 

3.588 

5.5 

6.2 

8.98 

1.0491 

62.95 

0.5253 

3.930 

6.0 

6.8 

9.82 

1.0533 

68.46 

0.5714 

4.274 

6.5 

7.3 

11.06 

1.0576 

74.03 

0.6178 

4.622 

7.0 

7.9 

11.52 

1.0618 

79.64 

0.6646 

4.972 

7.5 

8.4 

12.36 

1.0661 

85.29 

0.7118 

5.325 

8.0 

9.0 

13.22 

1 . 0704 

90.98 

0.7593 

5.680 

8.5 

9.5 

14.08 

1.0747 

96.72 

0.8072 

6.038 

9.0 

10.1 

14.94 

1.0791 

102.6 

0.8555 

6.400 

9.5 

10.6 

15.82 

1.0834 

108.3 

0.9041 

6.764 

10.0 

11.2 

16.68 

1.0878 

114.2 

0.9532 

7.131 

10.5 

11.7 

17.56 

1.0922 

120.1 

1.003 

7.500 

11.0 

12.2 

18.44 

1.0966 

126.1 

1.052 

7.873 

11.5 

12.8 

19.32 

1.1011 

132.1 

1.103 

8.249 

12.0 

13.3 

20.22 

1.1055 

138.2 

1.153 

8.627 

12.5 

13.8 

21.10 

1.1100 

144.3 

1.204 

9.009 

13.0 

14.4 

22.00 

1.1145 

150.5 

1.256 

9.393 

13.5 

14.9 

22.90 

1.1190 

156.7 

1.307 

9.780 

14.0 

15.4 

23.80 

1.1236 

162.9 

1.360 

10.17 

14.5 

16.0 

24.72 

1.1281 

169.2 

1 .412 

10.56 

15.0 

16.5 

25.62 

1.1327 

175.6 

1.465 

10.96 

15.5 

17.0 

26.54 

1.1373 

182.0 

1.519 

11.36 

16.0 

17.5 

27.46 

1.1419 

188.4 

1.572 

11.76 

16.5 

18.0 

28.38 

1.1466 

194.9 

1.627 

12.17 

17.0 

18.5 

29.32 

1.1512 

201.5 

1.681 

12.58 

17.5 

19.0 

30.24 

1.1559 

208.1 

1.736 

12.99 

18.0 

19.6 

31.18 

1.1606 

214.7 

1.792 

13.40 

18.5 

20.1 

32.12 

1.1653 

221.4 

1.848 

13.82 

19.0 

20.6 

33.06 

1.1701 

228.2 

1.904 

14.24 

19,5 

21.1 

34.02 

1.1748 

235.0 

1.961 

14.67 

20.0 

21.6 

34.96 

1.1796 

241.8 

2.018 

15.10 

20.5 

22.1 

35.92 

1.1844 

248.7 

2.076 

15.53 

21.0 

22.6 

36.88 

1.1892 

255.7 

2.134 

15.96 

21.5 

23.1 

37.84 

1.1941 

262.7 

2.192 

16.40 

22.0 

23.6 

38.82 

1.1989 

269.8 

2.251 

16.84 

22.5 

24.1 

39.78 

1.2038 

276,9 

2.311 

17.29 

23.0 

24.6 

40.76 

1.2087 

284.0 

2.370 

17.73 

23.5 

25.0 

41.74 

1.2136 

291.3 

2.431 

18.18 

24.0 

25.5 

42.72 

1.2186 

298.6 

2.492 

18.64 

24.5 

26.0 

43.72 

1.2235 

305.9 

2.553 

19.10 

25.0 

26.5 

44.70 

1.2285 

313.3 

2.614 

19.56 

25.5 

27.0 

45.70 

1.2335 

320.7 

2.676 

20.02 

26.0 

27.5 

46.70 

1.2385 

328.2 

2.739 

20.49 

26.5 

27.9 

47.70 

1.2436 

335.8 

2.802 

20.96 

27.0 

28.4 

48.72 

1.2486 

343.4 

2.866 

21.44 

27.5 

28.9 

49.72 

1.2537 

351.0 

2.930 

21.92 

28.0 

29.3 

50.74 

1.2588 

358.8 

2.994 

22.40 

28.5 

29.8 

51.76 

1.2639 

366.5 

3.059 

22.88 

29.0 

30.3 

52.78 

1.2691 

374.4 

3.124 

23.37 

29.5 

30.7 

53.82 

1.2742 

382.3 

3.190 

23.86 

30.0 

31.2 

54.84 

1.2794 

390.2 

3.257 

24.36 

30.5 

31.7 

55.88 

1.2846 

398.2 

3.323 

24.86 

31.0 

32.1 

56.92 

1.2898 

406.3 

3.391 

25.36 

31.5 

32.6 

57.96 

1 .2951 

414.4 

3.459 

25.87 

32.0 

33.0 

59.02 

1.3003 

422.6 

3.527 

26.38 

32.5 

33.5 

60.06 

1.3065 

431.1 

3.598 

26.92 

33.0 

34.0 

61.30 

1.3109 

439.2 

3.665 

27.42 

33.5 

34.4 

62.18 

1.3162 

447.5 

3.735 

27.94 

34.0 

34.8 

63.24 
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NITRIC ACID 

Specific Gravity of AquMua Nitric Acid Solutions. Adopted 1903 as Standard 
by the Manufacturing ChemitfitB’ A»Hociation of the United States. 
Authority: W. C- Ferguson. 

^ecific Gravity deterrniiiations were made at 60'"F., compared with water at 60°F. 
From the Specific Gravities, the corresponding degrees Baumc were calculated 
by the following formula : 

Baume 145 — 

Sp. Gr. 

Baume Hydrometers for use with this table must be graduated by the above formula, 
which formula should always be printed on the si^ale. 

Atomic weight from F. W. C'larke’s table of 1901. O «= 16. 

ALLOWANCE FOR TEMPERATURE: 

At 10® — 20® Be. — 1 /30® Be. or .00029 Sp. Gr. = 1®F. 

20® — 80® Be. — 1/23® Be. or .00044 Sp. Gr. = 1®F. 

30® — 40® Be. — 1/20® Be. or .00060 Sp. (ir. = 1°F. 

40® — 48.5® Bo. — 1/17® Be. or .00084 Sp. Gr. = 1®F. 


Be.® Sp. Gr. Tw.® HN63 Be.® Sp. Gr. Tw.® HNO3 Be.® Sp. Gr. Tw.® HNOs 


10 

.00 

1 

.0741 

14 

.82 

12 

.86 

10 

.25 

1 

.0761 

15 

.22 

13 

.18 

10 

.50 

1 

.0781 

15 

.62 

13 

49 

10 

.75 

1 

.0801 

16 

.02 

13 

81 

11 

.00 

1 

.0821 

16 

.42 

14 

.13 

11 

.25 

1 

.0841 

16 

.82 

14 

.44 

11 

.50 

1 

.0861 

17 

.22 

14 

.76 

11 

.75 

1 

.0881 

17 

.62 

15 

07 

12 

.00 

1 

.0902 

18 

.04 

15 

41 

12 

.25 

1 

,0922 

18 

.44 

15 

.72 

12 

.50 

1 

.0943 

18 

86 

16 

.05 

12 

.75 

1 

.0964 

19 

.28 

16 

39 

13 

.00 

1 

.0985 

19 

.70 

16 

.72 

13. 

.25 

1 

.1006 

20 

.12 

17 

05 

13. 

.50 

1, 

.1027 

20, 

.54 

17. 

38 

13. 

75 


1048 

20, 

,96 

17. 

71 

14. 

00 


1069 

21. 

,38 

18 

04 

14. 

25 


1090 

21. 

,80 

18. 

37 

14. 

50 


nil 

22. 

22 

18. 

70 

14. 

75 

1. 

,1132 

22. 

64 

19. 

02 

15. 

00 

1 

1154 

23. 

08 

19. 

36 

15. 

25 

1 

1176 

23. 

52 

19 

70 

15. 

60 

1 

1197 

23. 

94 

20. 

02 

15. 

75 

1 

1219 

24 

38 

20. 

36 

16. 

00 

1 

1240 

24. 

80 

20. 

69 

16. 

25 

1 

1262 

25- 

24 

21. 

03 

16. 

50 

1 

1284 

25. 

68 

21. 

36 

16. 

76 


1306 

26. 

12 

21. 

70 

17. 

00 


1328 

26. 

56 

22. 

04 

17. 

25 


1350 

27. 

00 

22. 

38 

17. 

50 


1373 

27. 

46 

22. 

74 

17. 

75 


1395 

27. 

90 

23 

08 

18. 

00 


1417 

28. 

34 

23. 

42 

18. 

25 


1440 

28. 

80 

23. 

77 

18. 

50 

1 

1462 

29. 

24 

24. 

11 


21.25 1.1718 34 36 28.02 

21.50 1.1741 34.82 28.36 

21.75 1.1765 35.30 28.72 

22.00 1.1789 35 78 29.07 

22.25 1.1813 36.26 29.43 

22 50 1837 36.74 29.78 

22 75 1861 37.22 30.14 

23.00 1885 37.70 30.49 

23 25 1910 38 20 30.86 

23.50 1.1934 38.68 31.21 

23.75 1.1959 39.18 31.58 

24.00 1.1983 39.66 31.94 

24.25 1.2008 40.16 32.31 

24.50 1.2033 40.66 32.68 

24.75 1.2058 41.16 33.06 

25.00 1.2083 41.66 33 42 

25.25 1.2109 42.18 33.80 

25.50 1.2134 42.68 34.17 

25.75 1 2160 43.20 34.56 

26.00 1.2185 43.70 34.94 

26 25 1.2211 44.22 35.33 

26.50 1.2236 44.72 35.70 

26.75 1.2262 45.24 36.09 

27.00 1.2288 45 76 36.48 

27.25 1.2314 46.28 36.87 

27.50 1.2340 46.80 37.26 

27.75 1.2367 47.34 37.67 

28 00 1.2393 47,86 38.06 

28.25 1.2420 48.40 38.46 

28.50 1.2446 48.92 38.85 

28.75 1.2473 49.46 39.25 

29 00 1.2500 50.00 39.66 

29.25 1.2527 60.54 40.06 

29.50 1.2554 51.08 40.47 
29 75 1.2582 61.64 40.89 


32.50 

1 . 2889 

57.78 

45.68 

32.75 

1.2918 

58.36 

46.14 

33.00 

1 . 2946 

58.92 

46.58 

33.25 

1 . 2975 

59.50 

47,04 

33.50 

1.3004 

60.08 

47.49 

33.75 

1 . 3034 

60.68 

47.95 

34.00 

1.3063 

61.26 

48.42 

34.25 

1.3093 

61.86 

48.90 

34 50 

1.3122 

62.44 

49.35 

34.75 

1.3152 

63.04 

49.83 

35.00 

.3182 

63.64 

50.32 

35.25 

.3212 

64.24 

50.81 

35.50 

.3242 

64.84 

51.30 

35.75 

.3273 

65.46 

51.80 

36.00 

.3303 

66.06 

52.30 

36 25 

.3334 

66.68 

52.81 

36.50 

.3364 

67.28 

53.32 

36.75 

1 . 3395 

67.90 

53.84 

37.00 

1.3426 

68.52 

54.36 

37.25 

1 . 3457 

69.14 

54.89 

37.50 

1 . 3488 

69.76 

55.43 

37.75 

1.3520 

70.40 

55.97 

38.00 

1.3551 

71.02 

56.52 

38.25 

1.3583 

71.66 

57.08 

38.50 

1.3615 

72.30 

57.65 

38.75 

1.3647 

72.94 

58.23 

39.00 

1.3679 

73.58 

58.82 

39.25 

1.3712 

74.24 

59.43 

39.50 

1 . 3744 

74.88 

60.06 

39.75 

1.3777 

75.54 

60.71 

40.00 

1.3810 

76.20 

61.38 

40.25 

1 . 3843 

76.86 

62.07 

40.50 

1.3876 

77.52 

62.77 

40.75 

1 . 3909 

78.18 

63.48 

41.00 

1.3942 

78.84 

64.20 


18.75 1.1485 29.70 24.47 

19.00 1.1508 30.16 24.82 

19.25 1531 30.62 25.18 

19.50 1554 31.08 25.53 

19.75 1577 31.64 25.88 


30.00 1.2609 52.18 41.30 

30.25 1.2637 52.74 41.72 

30.50 1.2664 63.28 42.14 

30.75 1.2692 53.84 42.58 

31.00 1.2719 54.38 43.00 


41.25 1.3976 79.52 64.93 

41.50 1.4010 80.20 65.67 

41.75 1.4044 80.88 66.42 

42.00 1.4078 81.56 67.18 

42.25 1.4112 82.24 67.95 


20.00 1.1600 32.00 26.24 

20.26 1.1624 32.48 26.61 

20.50 1.1647 32.94 26.96 

20.75 1.1671 33.42 27.33 

21.00 1.1694 33.88 27.67 


31.25 1 2747 54.94 43.44 

31.50 1.2775 55.50 43 89 

31.75 1.2804 56.08 44.34 

32.00 1.2832 56.64 44.78 

32.25 1.2861 57.22 45.24 


42.50 1.4146 82.92 68.73 

42.75 1.4181 83.62 69.52 

43.00 1.4216 84.32 70.33 

43.25 1.4251 85.02 71.15 

43.50 1.4286 85.72 71.98 


{Continued on follotunng page,) 
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NITRIC ACID (Continued) 


Be.® 

Sp. Gr. 

Tw.® 

% 

HNO 3 . 

43.76 

1.4321 

86.42 

72.82 

44.00 

1.4356 

87.12 

73.67 

44.26 

1.4392 

87.84 

74.53 

44.60 

1.4428 

88.56 

75.40 

44.76 

1.4464 

89.28 

76.28 

45.00 

1.4500 

90.00 

77.17 

45.25 

1 . 4536 

90.72 

78.07 


45.50 

1 . 4573 

91.46 

79.03 

45.76 

1.4610 

92.20 

80.04 

46.00 

1.4646 

92.92 

81.08 

46.25 

1.4684 

93.68 

82.18 

46.50 

1 . 4721 

94.42 

83.33 

46.75 

1 . 4758 

95.16 

84.48 

47.00 

1 .4796 

95.92 

85.70 


Be.® 

Sp. Gr. 

Tw.® 

% 

HJNO 3 . 

47.25 

1 . 4834 

96.68 

86.98 

47.50 

1.4872 

97.44 

88.32 

47.75 

1.4910 

98.20 

89.76 

48.00 

1.4948 

98.96 

91.35 

48.25 

1 . 4987 

99.74 

93.13 

48 50 

1 . 5026 

100.52 

95.11 


NITRIC ACID 

Density of Aqueous Nitric Acid Solutions at C. Computed from Values 
Given in the International Critical Tables. 



Weight of HNO 3 

in solution expressed in 


Degt 

•ees 

Specific 

Grams per 

J'oiiads per 

Pounds per 





Gravity 

Liter 

U.S. Galloa 

Cubic Foot 

N 

% 

Daiim^ 

Twuddell 

1.0036 

10.04 

0.08375 

0.6265 

0.159 

1 

0.5 

0.72 

1.0091 

20.18 

0.1684 

1.260 

0.320 

2 

1.3 

1.82 

1.0146 

30.44 

0.2540 

1.900 

0.483 

3 

2.1 

2.92 

1.0201 

40.80 

0.3405 

2.547 

0.647 

4 

2.9 

4.02 

1.0256 

51.28 

0.4280 

3.201 

0.814 

5 

3.6 

5.12 

1.0312 

61.87 

0.5163 

3.863 

0.982 

6 

4.4 

6.24 

1.0369 

72.58 

0.6057 

4.531 

1.16 

7 

5.2 

7.38 

1.0427 

83.42 

0.6961 

5.208 

1.32 

8 

5.9 

8.54 

1.0485 

94.37 

0.7875 

6.891 

1.50 

9 

6.7 

9.70 

1.0543 

105.4 

0.8799 

6.582 

1.67 

10 

7.5 

10.86 

1.0602 

116.6 

0.9733 

7.281 

1.85 

11 

8.2 

12.04 

1.0661 

127.9 

1.068 

7.987 

2.03 

12 

9.0 

13.22 

1.0721 

139.4 

1.163 

8.701 

2.21 

13 

9.8 

14.42 

1.0781 

150,9 

1.260 

9.423 

2.39 

14 

10.5 

15.62 

1.0842 

162.6 

1.357 

10.15 

2.58 

15 

11.3 

16.84 

1.0903 

174.4 

1.456 

10.89 

2.77 

16 

12.0 

18.06 

1.0964 

186.4 

1.555 

11.64 

2.96 

17 

12.8 

19.28 

1.1026 

198.5 

1.656 

12.39 

3.15 

18 

13.5 

20.62 

1.1088 

210.7 

1.768 

13.15 

3.34 

19 

14.2 

21.76 

1.1150 

223.0 

1.861 

13.92 

3.54 

20 

15.0 

23.00 

1.1213 

235.5 

1.965 

14.70 

3.74 

21 

15.7 

24.26 

1.1276 

248.1 

2.070 

15.49 

3.94 

22 

16.4 

25.52 

1.1340 

260.8 

2.177 

16.28 

4. 13 

23 

17.1 

26.80 

1.1404 

273.7 

2.284 

17.09 

4.34 

24 

17.9 

28.08 

1.1469 

286.7 

2.393 

17.90 

4.65 

25 

18.6 

29.38 

1.1534 

299.9 

2.503 

18.72 

4.76 

26 

19.4 

30.68 

1,1600 

313.2 

2.614 

19.55 

4.97 

27 

20.0 

32.00 

1.1666 

326.6 

2.726 

20.39 

5.18 

28 

20.7 

33.32 

1.1733 

340.3 

2.840 

21.24 

6.40 

29 

21.4 

34.66 

1.1800 

354,0 

2.954 

22.10 

5.62 

30 

22.1 

36.00 

1.1867 

367.9 

3.070 

22.97 

5.84 

31 

22.8 

37.34 

1.1934 

381,9 

3.187 

23.84 

6.06 

32 

23.5 

38.68 

1.2002 

396.1 

3.305 

24.73 

6.29 

33 

24.2 

40.04 

1.2071 

410.4 

3.425 

26.62 

6.51 

34 

24.9 

41.42 

1.2140 

424.9 

3.546 

26.53 

6.74 

35 

25.6 

42.80 

1.2205 

439.4 

3.667 

27.43 

6.97 

36 

26.2 

44.10 

1.2270 

454.0 

3.789 

28.34 

7.20 

37 

26.8 

46.40 

1.2335 

468.7 

3.912 

29.26 

7.44 

38 

27.5 

46.70 

1.2399 

483.6 

4.036 

30.19 

7.67 

39 

28.1 

47.98 

1.2463 

498.5 

4.160 

31.12 

7.91 

40 

28.7 

49.26 

1.2527 

513.6 

4.286 

32.06 

8.15 

41 

29.3 

50.54 

1.2591 

528.8 

4.413 

33.01 

8.39 

42 

29.8 

51.82 

1.2655 

544.2 

4.541 

33.97 

8.64 

43 

30.4 

53.10 

1.2719 

559.6 

4.670 

34.94 

8.88 

44 

31.0 

54.38 

1.2783 

576.2 

4.801 

35.91 

9.13 

45 

31.6 

55.66 


(Continued on follo*unn0 page^) 
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NITRIC ACID (Continued) 



Weight of HNOa 

in solution expressed in 


Degrees 

Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U.S. Gallon 

Pounds per 
Cubic Foot 

N 

% 

Baura^ 

Twaddell 

1.2847 

591.0 

4.932 

36.89 

9.38 

46 

32.1 

56.94 

1.2911 

606.8 

5.064 

37.88 

9.63 

47 

32.7 

58.22 

1.2976 

622.8 

5.198 

38.88 

9.88 

48 

33.2 

59.50 

1.3040 

639.0 

5.332 

39.89 

10.1 

49 

33.8 

60.80 

1.3100 

655.0 

5.466 

40.89 

10.4 

50 

34.3 

62.00 

1.3160 

671.2 

5.601 

41.90 

10.7 

51 

34.8 

63.20 

1.3219 

687.4 

5.737 

42.91 

10.9 

52 

35.3 

64.38 

1.3278 

703.7 

5 873 

43.93 

11.1 

53 

35.8 

65.56 

1.3336 

720.1 

6.010 

44.96 

11.4 

54 

36.3 

66.72 

1.3393 

736.6 

6.147 

45.99 

11.7 

55 

36.7 

67.86 

1.3449 

753.1 

6.285 

47.02 

12.0 

56 

37.2 

68.98 

1.3505 

769.8 

6.424 

48.06 

12.2 

57 

37.6 

70.10 

1.3560 

786.5 

6.563 

49.10 

12.5 

58 

38.1 

71.20 

1.3614 

803.2 

6.703 

50.15 

12.7 

59 

38.5 

72.28 

1.3667 

820.0 

6.843 

51.19 

13.0 

60 

38.9 

73.34 

1 3719 

836 9 

6.984 

52.25 

13.3 

61 

39.3 

74.38 

1.3769 

853.7 

7.124 

53 30 

13.5 

62 

39.7 

75.38 

1.3818 

870.5 

7.265 

54 35 

13 8 

63 

40.1 

76.36 

1.3866 

887.4 

7.406 

55 40 

14 1 

64 

40.4 

77.32 

1.3913 

904.3 

7.547 

56.46 

14.4 

65 

40.8 

78.26 

1.3959 

921.3 

7 689 

57 52 

14.6 

66 

41.1 

79.18 

1.4004 

938 3 

7.830 

58 58 

14.9 

67 

41.5 

80.08 

1.4048 

955.3 

7.972 

59.64 

15.2 

68 

41.8 

80.96 

1.4091 

972.3 

8.114 

60 70 

15 4 

69 

42.1 

81.82 

1.4134 

989.4 

8 257 

61.77 

15 7 

70 

42.4 

82.68 

1.4176 

1006 

8.400 

62 84 

16 0 

71 

42.7 

83.52 

1.4218 

1024 

8.543 

63 91 

16 3 

72 

43.0 

84.36 

1.4258 

1041 

8.686 

64,98 

16.5 

73 

43.3 

85.16 

1.4298 

1058 

8.830 

66.05 

16.8 

74 

43.6 

85.96 

1.4337 

1075 

8.974 

67.13 

17.1 

75 

43.9 

86.74 

1.4375 

1093 

9,117 

68 20 

17 3 

76 

44.1 

87.50 

1 4413 

1110 

9.262 

69.28 

17.6 

77 

44.4 

88.26 

1 .4450 

1127 

9.406 

70.36 

17.9 

78 

44.7 

89.00 

1.4486 

1144 

9.550 

71.44 

18.2 

79 

44.9 

89.72 

1.4521 

1162 

9 695 

72 52 

18.4 

80 

45.1 

90.42 

1.4555 

1179 

9 839 

73.60 

18.7 

81 

45.4 

91.10 

1 .4589 

1196 

9.984 

74.69 

19.0 

82 

45.6 

91.78 

1.4622 

1214 

10.13 

75 77 

19.3 

83 

45.8 

92.44 

1.4655 

1231 

10.27 

76.85 

19.5 

84 

46.1 

93.10 

1.4686 

1248 

10.42 

77.93 

19.8 

85 

46.3 

93.72 

1 .4716 

1266 

10.56 

79.01 

20.1 

86 

46.5 

94.32 

1 . 4745 

1283 

10.71 

80.09 

20.4 

87 

46.7 

94.90 

1 . 4773 

1300 

10.85 

81.16 

20.6 

88 

46.8 

95.46 

1 . 4800 

1317 

10.99 

82.23 

20.9 

89 

47.0 

96.00 

1.4826 

1334 

11.14 

83.30 

21.2 

90 

47.2 

96.52 

1.4850 

1 . 4873 

1351 

11.28 

84 36 

21.4 

91 

47.4 

97.00 

1368 

11.42 

85.42 

21.7 

92 

47.5 

97.46 

l!4892 

1.4912 

1.4932 

1385 

11.56 

86.46 

22.0 

93 

47.6 

97.84 

1402 

11.70 

87.51 

22.3 

94 

47.8 

98.24 

1419 

11.84 

88.56 

22 5 

95 

47.9 

98.64 

1.4952 

1 .4974 
1.5008 
1.5056 
1.5129 

1435 

11.98 

89.61 

22.8 

96 

48.0 

99.04 

1452 

12.12 

90.68 

23.0 

97 

48.2 

99.48 

1471 

12.27 

91.82 

23.3 

98 

48.4 

100.16 

1491 

12.44 

93.05 

23.7 

99 

48.7 

101.12 

1513 

12.63 

94.45 

24.0 

100 

49.2 

102.58 
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OXALIC ACID 


Density of Aqueous Oxalic Acid Solutions at 17.5° C. Computed from the 

Values of Gerlach. 



Weight of H 2 C 204-21120 in 






solution expressed 

in 



Degrees 

Specific 

Grams per Pounds per 

Pounds per 
Cubic F^t 

H2C2O4 + 



Gravity 

Liter 

tl. S. Gallon 

2 H 2 O 

Baum 6 Twaddoll | 

1.0035 

10.04 

0.08375 

0.6265 

1 

0.5 

0.70 

1 .0070 

20.14 

0.1681 

1.257 

2 

1 .0 

1.40 

1.0105 

30.32 

0.2530 

1.893 

3 

1.5 

2.10 

1.0140 

40.56 

0.3385 

2.532 

4 

2.0 

2.80 

1.0176 

50.88 

0.4246 

3.176 

5 

2.5 

3.50 

1.0210 

61.26 

0.6112 

3.824 

6 

3.0 

4.20 

1 . 0245 

71.72 

0.5985 

4.477 

7 

3.5 

4.90 

1.0280 

82.24 

0.6863 

5.134 

8 

4.0 

5.60 

1.0315 

92.84 

0.7747 

5 796 

9 

4.4 

6.30 

1.0350 

103.5 

0.8637 

6.462 

10 

4.9 

7.00 

1.0385 

114.2 

0.9533 

7.132 

11 

5.4 

7.70 

1 . 0420 

125.0 

1 .044 

7.806 

12 

5.8 

8.40 

1 . 0455 

135.9 

1.134 

8.485 

13 

6.3 

9.10 


Specific 

Gravity 

Weight of H 2 C 2 O 4 in solution 
expressed in 

Per Cent 
II 2 C 2 O 4 

Degrees 

(irarns per 
Li ter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Buume 

T wnddell 

1.0035 

7.166 

0.05980 

0.4474 

0.7141 

0.6 

0.70 

1.0070 

14.38 

0.1200 

0.8977 

1 428 

1.0 

1.40 

1.0105 

21,64 

0.1806 

1.351 

2.142 

1.5 

2.10 

1.0140 

28.97 

0.2418 

1.809 

2.857 

2.0 

2.80 

1.0175 

36.33 

0.3032 

2.268 

3.571 

2.5 

3.50 

1.0210 

43.76 

0.3651 

2.731 

4.285 

3.0 

4.20 

1.0245 

51.21 

0.4274 

3.197 

4.999 

3.5 

4.90 

1.0280 

68.73 

0.4901 

3.666 

5.713 

4.0 

5.60 

1.0316 

66.29 

0.5533 

4.139 

6.427 

4.4 

6.30 

1.0350 

73.91 

0.6168 

4.614 

7.141 

4.9 

7.00 

1.0385 

81.58 

0.6809 

5.093 

7.856 

5.4 

7.70 

1.0420 

89.30 

0 7452 

5.575 

8.570 

5.8 

8.40 

1.0465 

97.06 

0.8100 

6.060 

9.284 

6.3 

9. 10 


PHOSPHORIC ACID 

Density of Aqueous Phosphoric Acid Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weight of H 3 PO 4 in solution 
expressed in 



Degrees 

Specific 

Grains per 

Pounds per 
U. S. Gnllon 

Pounds per 

Per Cent 



Gravity 

Liter 

Cubic Foot 

II,P04 

Baumf' 

Twaddell 

1.0038 

10.04 

0.08377 

0.6267 

1 

0.6 

0.76 

1.0092 

20.18 

0.1684 

1.260 

2 

1.3 

1.84 

1.0200 

40.80 

0.3405 

2.547 

4 

2.8 

4.00 

1.0309 

61.85 

0.5162 

3.862 

6 

4.3 

6.18 

1.0420 

83.36 

0.6957 

5.204 

8 

5.8 

8.40 

1.0532 

105.3 

0.8789 

6.575 

10 

7.3 

10.64 

1.0647 

127.8 

1.066 

7.976 

12 

8.8 

12.94 

1.0764 

150.7 

1.258 

9.408 

14 

10.3 

15.28 

1.0884 

174.1 

1.453 

10.87 

16 

11.8 

17.68 

1.1008 

198.1 

1.654 

12.37 

18 

13.3 

20.16 


(Completed on following Page,) 







PHOSPHORIC ACID (Continued) 
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Weight of H 3 PO 4 in solution 



1 



expressed in 



Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic F'oot 

n3P04 

Baum6 

Twaddell 

1,1134 

222.7 

1.858 

13.90 

20 

14.8 

22.68 

1.1263 

247.8 

2.068 

15.47 

22 

16.3 

25.26 

1.1395 

273.5 

2.282 

17.07 

24 

17.8 

27.90 

1.1529 

299.8 

2.502 

18.71 

26 

19.2 

30.58 

1.1665 

326.6 

2.726 

20.39 

26 

20.7 

33.30 

1.1805 

354.2 

2.956 

22.11 

ao 

22.2 

36.10 

1.216 

425.6 

3.552 

26.57 

35 

25.8 

43.2 

1.254 

501.6 

4.186 

31.31 

40 

29.4 

50.8 

1.293 

581.9 

4.856 

36 32 


32.9 

58.6 

1.335 

667.5 

5 571 

41.67 

h 

36.4 

67.0 

1.379 

758.5 

6 330 

47.35 

95 

39.9 

75.8 

1.426 

855.6 

7.140 

53.42 

60 

43.3 

85.2 

1.475 

958.8 

8.001 

59 85 

65 

46.7 

95.0 

1.526 

1068 

8.915 

66 69 

70 

50.0 

105.2 

1.579 

1184 

9.883 

73.93 

75 

53.2 

116.8 

1.633 

1306 

10.90 

81.56 

80 

56 2 

126.6 

1.689 

1436 

11.98 

89.63 

§5 

59.2 

137.8 

1.746 

1671 

13.11 

98 10 

§0 

62.0 

149.2 

1.770 

1628 

13.59 

101.7 

92 

63.1 

154.0 

1.794 

1686 

14.07 

105.3 

94 

64.2 

158.8 

1.819 

1746 

14 57 

109.0 

96 

65.3 

163 8 

1.844 

1807 

16 08 

112 8 

98 

66.4 

168.8 

1.870 

1870 

15 61 

116 7 

100 

67.5 

174.0 



PHOSPHORIC ACID 



Density of Aqueous Phosphoric 

Acid Solutions at 

C. Computed from 


Values Given in the International Critical Tables. 



Weight of P 2 O 5 in solution 



1 



cxpre.88ed in 



Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 

Per C*jnt 



Gravity 

Liter 

IJ. S. (iallon 

Cubic Foot 

P 2 O 5 

Baum6 

Twaddell 

1.0038 

7.272 

0.06068 

0 4540 

0.7244 

0.6 

0.76 

1 .0092 

14.62 

0.1220 

0.9129 

1.449 

1.3 

1.84 

1.0200 

29.56 

0.2467 

1 845 

2.898 

2.8 

4.00 

1.0309 

44.80 

0.3739 

2 797 

4.346 

4 3 

6.18 

1.0420 

60.38 

0.5039 

3 770 

5.795 

6.8 

8.40 

1.0532 

76.29 

0 6367 

4 763 

7 244 

7.3 

10.64 

1.0647 

92.55 

0 7724 

5.778 

8 693 

8.8 

12.94 

1 . 0764 

109.1 

0.9109 

6.814 

10.14 

10 3 

15.28 

1.0884 

126.1 

1.053 

7 875 

11.59 

11.8 

17.68 

1.1008 

143.5 

1.198 

8.961 

13.04 

13.3 

20.16 

1.1134 

161.3 

1 .346 

10.07 

14.49 

14.8 

22.68 

1.1263 

179.5 

1.498 

11.21 

15.94 

16.3 

25.26 

1.1395 

198.2 

1.654 

12.37 

17.39 

17.8 

27.90 

1.1529 

217 1 

1.812 

13.55 

18.83 

19.2 

30.58 

1.1665 

236.6 

1.974 

14.77 

20.28 

20.7 

33.30 

1.1805 

256.5 

2.141 

16.01 

21.73 

22.2 

36.10 

1.216 

308.3 

2.573 

19.24 

25.35 

25.8 

43.2 

1.254 

363.4 

3.033 

22.69 

28.98 

29.4 

50.8 

1.293 

421.5 

3.518 

26.32 

32.60 

32.9 

58.6 

1.335 

483.5 

4.035 

30.19 

36.22 

36.4 

67.0 

1.379 

549.4 

4.585 

34.30 

39.84 

39.9 

75.8 

1 .426 

619.7 

5.172 

38.69 

43.46 

43.3 

85.2 

1.475 

694.6 

5.797 

43.36 

47.09 

46.7 

95.0 

1.526 

773.8 

6.458 

48.31 

50.71 

50.0 

105.2 

1.579 

857.9 

7.159 

53.56 

54.33 

53.2 

115.8 


{Completed on following page,) 
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PHOSPHORIC ACID (Continued) 



Weight of P 2 O 5 in solution 






expressed in 




Degrees 

Specific 

Grame per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

P 2 O 5 

Bai]m 6 Twaddell 

1,633 

946.3 

7.897 

59.08 

57.95 

56.2 

126.6 

1.689 

1040 

8.679 

64.92 

61.57 

59.2 

137.8 

1.746 

1138 

9.500 

71.07 

65.20 

62.0 

149.2 

1.770 

1180 

9.844 

73.64 

66.64 

63.1 

154.0 

1.794 

1222 

10.19 

76.26 

68.09 

64.2 

158.8 

1.819 

1265 

10.56 

78.97 

69.54 

65.3 

163.8 

1.844 

1309 

10.92 

81.72 

70.99 

66.4 

168.8 

1.870 

1355 

11.30 

84.57 

72.44 

67.5 

174.0 


POTASSIUM HYDROXIDE 

Density of Aqueous Potassium Hydroxide Solutions at C. Computed 
from Values Given in the International Critical Tables. 



Weight of KOH in solution 
expressed in 



Degrees 

Specific 

Gravity 

Grams per 

Pounds per 
U. S. Gallon 

Pounds per 

Per Cent 



Liter 

Cubic Foot 

KOII 

Baiim 6 

Twaddell 

1.0083 

10.08 

0.08415 

0.6295 

1 

1.2 

1.66 

1.0175 

20.35 

0.1698 

1.270 

2 

2.5 

3.50 

1.0267 

30.80 

0.2570 

1.923 

3 

3.8 

5.34 

1.0359 

41.44 

0.3458 

2.587 

4 

5.0 

7.18 

1.0452 

52.26 

0.4361 

3.263 

5 

6.3 

9.04 

1.0544 

63.26 

0.5280 

3.950 

6 

7.5 

10.88 

1,0637 

74.46 

0.6214 

4.648 

7 

8.7 

12.74 

1.0730 

85.84 

0.7164 

5.359 

8 

9.9 

14.60 

1,0824 

97.42 

0.8130 

6.082 

9 

11.0 

16.48 

1,0918 

109.2 

0.9112 

6.816 

10 

12.2 

18.36 

1.1013 

121 .1 

1 .011 

7.563 

11 

13.3 

20.26 

1.1108 

133.3 

1.112 

8.322 

12 

14.5 

22.16 

1.1203 

145.6 

1.215 

9.092 

13 

15.6 

24.06 

1.1299 

158.2 

1.320 

9.874 

14 

16.7 

25.98 

1.1396 

170.9 

1.427 

10.67 

15 

17.8 

27.92 

1.1493 

183.9 

1.535 

11.48 

16 

18.8 

29.86 

1.1590 

197.0 

1.644 

12.30 

17 

19.9 

31.80 

1.1688 

210.4 

1.756 

13.13 

18 

20.9 

33.76 

1.1786 

223.9 

1,869 

13.98 

19 

22.0 

35.72 

1.1884 

237.7 

1,984 

14.84 

20 

23.0 

37.68 

1.1984 

251.7 

2.100 

16.71 

21 

24.0 

39.68 

1.2083 

265.8 

2.218 

16.60 

22 

25.0 

41.66 

1.2184 

280.2 

2.339 

17.49 

23 

26.0 

43.68 

1.2285 

294.8 

2,461 

18.41 

24 

27.0 

45.70 

1.2387 

309.7 

2.684 

19.33 

25 

27.9 

47.74 

1.2489 

324.7 

2,710 

20.27 

26 

28.9 

49.78 

1.2592 

340.0 

2,837 

21.33 

27 

29.8 

51.84 

1.2695 

355.5 

2.966 

22.19 

28 

30.8 

53.90 

1.2800 

371.2 

3.098 

23.17 

29 

31.7 

56.00 

1.2905 

387.2 

3.231 

24.17 

30 

32.6 

58.10 

1.3010 

403.3 

3.366 

25.18 

31 

33.6 

60.20 

1.3117 

419.7 

3.503 

26.20 

32 

34.5 

62.34 

1.3224 

436.4 

3.642 

27.24 

33 

36.4 

64.48 

1.3331 

453.3 

3.783 

28.30 

34 

36.2 

66.62 

1.3440 

470,4 

3.926 

29.37 

35 

37.1 

68.80 

1.3549 

487.8 

4.071 

30.45 

36 

38.0 

70.98 

1.3659 

505.4 

4.218 

31.55 

37 

38.8 

73.18 

1.3769 

523.2 

4.366 

32.66 

38 

39.7 

75.38 

1.3879 

541.3 

4.517 

33.79 

39 

40.5 

77.58 

1.3991 

559.6 

4.670 

34.94 

40 

41.4 

79.82 


{Completed on following page,) 







POTASSIUM HYDROXIDE (Continued) 
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Weight of KOH in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
KOIl 

Baum6 

Twttddell 

1.4103 

578.2 

4.826 

36.10 

41 

42.2 

82.06 

1.4215 

597.0 

4.982 

37.27 

42 

43.0 

84.30 

1.4329 

616.1 

5.142 

38.47 

43 

43.8 

86.58 

1 . 4443 

635.5 

5.303 

39.67 

44 

44.6 

88.86 

1.4558 

655.1 

5.467 

40.90 

45 

45.4 

91.16 

1.4673 

675.0 

5.633 

42.14 

46 

46.2 

93.46 

1.4790 

695.1 

5.801 

43.40 

47 

47.0 

95.80 

1.4907 

715.5 

5.971 

44.67 

48 

47.7 

98.14 

1.5025 

736.2 

6.144 

45.96 

49 

48.5 

100.50 

1.5143 

757.2 

6.319 

47 27 

50 

49.2 

102.86 

1 . 5262 

778.4 

6.496 

48.69 

51 

60.0 

105.24 

1.5382 

799.9 

6.675 

49.94 

52 

50.7 

107.64 


SODIUM HYDROXIDE* 


Density of Aqueous Sodium Hydroxide Solutions at -4^0 C. Computed from 
Values Given in the International Critical Tables. 


Weight of MaOlI in solution 

expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

l*ounda per 
U. S. (rallon 

Pouncls per 
Cubic Foot 

Per Cent 
NaOH 

Baum6 

T Waddell 

1 .0095 

10 10 

0.08425 

0.6302 

1 

1.4 

1.90 

1 .0207 

20.41 

0.1704 

1.274 

2 

2.9 

4.14 

1.0318 

30.95 

0.2583 

1.932 

3 

4.5 

6.36 

1.0428 

41.71 

0.3481 

2.604 

4 

6 0 

8.56 

1.0538 

62.69 

0.4397 

3.289 

5 

7.4 

10.76 

1 .0648 

63 89 

0.5332 

3.989 

6 

8.8 

12.96 

1.0758 

75 31 

0.6285 

4.701 

7 

10.2 

16.16 

1.0869 

86 95 

0.7256 

5.428 

8 

11.6 

17.38 

1.0979 

98.81 

0.8246 

6.169 

9 

12.9 

19.58 

1.1089 

110.9 

0.9254 

6.923 

10 

14.2 

21.78 

1.1309 

135.7 

1.133 

8.472 

12 

16.8 

26.18 

1.1530 

161.4 

1.347 

10.08 

14 

19.2 

30.60 

1.1751 

188.0 

1.569 

11.74 

16 

21.6 

35.02 

1.1972 

215.6 

1.798 

13.45 

18 

23.9 

39.44 

1.2191 

243.8 

2.035 

15.22 

20 

26.1 

43.82 

1.2411 

273.0 

2.279 

17,05 

22 

28.2 

48.22 

1 . 2629 

303.1 

2.529 

18.92 

24 

30.2 

52.58 

1 . 2848 

334.0 

2.788 

20.85 

26 

32.1 

56.96 

1.3064 

365.8 

3.053 

22.84 

28 

34.0 

61.28 

1.3279 

398.4 

3.325 

24.87 

30 

35.8 

65.58 

1.3490 

431.7 

3.603 

26.95 

32 

37.5 

69.80 

1.3696 

465.7 

3.886 

29.07 

34 

39.1 

73.92 

1.3900 

500.4 

4.176 

31.24 

36 

40.7 

78.00 

1.4101 

535.8 

4.472 

33.45 

38 

42.2 

82.02 

1.4300 

572.0 

4.774 

35.71 

40 

43.6 

86.00 

1.4494 

608.7 

5.080 

38.00 

42 

45.0 

89.88 

1.4685 

646.1 

5.392 

40.34 

44 

46.3 

93.70 

1 . 4873 

684.2 

5.710 

42.71 

46 

47.5 

97.46 

1 . 5065 

723.1 

6.035 

45.14 

48 

48.8 

101.30 

1.5253 

762.7 

6.366 

47.61 

50 

49.9 

105.06 


♦ For a table oivina corrections to readings between 50® F and 130® F and taken with an hydrometer 
Oraduated at Io76o" f; by QriswSid, Ind. Eng. Cham., Analytical Ed., 9. 388 (1937). 
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SODIUM SlUCATE 

Density of Aqueous Sodium Silicate Solutions at C. Computed from 
Values Given in the International Critical Tables. 



Weif^ht of NaaO 4- 3.9Si02 in 





solution expressed 

in 



Degrees 












a or i^ont 



Specific 

Grams per 

Pounds per 

Pounds per 

NuzO + 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

3.9Si02 

Baum6 Twaddell 

1.006 

10.06 

0.08395 

0.6280 

1 

0.9 

1.2 

1.014 

20.28 

0.1692 

1.266 

2 

2.0 

2.8 

1.030 

41.20 

0.3438 

2.572 

4 

4.2 

6.0 

1.046 

62.76 

0.5238 

3.918 

6 

6.4 

9.2 

1.063 

85.04 

0.7097 

5.309 

8 

8.6 

12.6 

1.080 

108.0 

0.9013 

6.742 

10 

10.7 

16.0 

1.098 

131.8 

1.100 

8.226 

12 

12.9 

19.6 

1.116 

156.2 

1.304 

9.754 

14 

14.6 

23.2 

1.134 

181.4 

1.514 

11.33 

16 

17.1 

26.8 

1.153 

207.5 

1.732 

12.96 

18 

19.2 

30.6 

1.172 

234.4 

1.956 

14.63 

20 

21.3 

34.4 

1.191 

262.0 

2.187 

16.36 

22 

23 3 

38.2 

1.211 

290.6 

2.426 

18.14 

24 

25.3 

42.2 

1.232 

320.3 

2.673 

20.00 

26 

27.3 

46.4 

1.253 

350.8 

2.928 

21.90 

28 

29.3 

50.6 

1.275 

382.5 

3.192 

23.88 

30 

31.3 

55.0 

1.298 

415.4 

3.466 

25.93 

32 

33.3 

59.6 



Weight of INazO 4- 3.36Si02 in 





solution expressed 

in 



Degrees 












1 or 



Specific 

Grams per 

Pounds per 

Pounds per 

NazO + 



Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

3.36SiOz 

Baum£ 

1 Twaddell 

1.006 

10.06 

0.08395 

0.6280 

1 

0.9 

1.2 

1.014 

20.28 

0.1692 

1.266 

2 

2.0 

2.8 

1.030 

41.20 

0.3438 

2.572 

4 

4.2 

6.0 

1.047 

62.82 

0.5243 

3.922 

6 

6.5 

9.4 

1.065 

85.20 

0.7110 

5.319 

8 

8.9 

13.0 

1.083 

108.3 

0.9038 

6.761 

10 

11.1 

16.6 

1.101 

132.1 

1.103 

8.248 

12 

13.3 

20.2 

1.120 

156.8 

1.309 

9.789 

14 

15.5 

24.0 

1.139 

182.2 

1.521 

11.38 

16 

17.7 

27.8 

1.159 

208.6 

1.741 

13.02 

18 

19.9 

31.8 

1.179 

235.8 

1.968 

14.72 

20 

22.0 

35.8 

1.200 

264.0 

2.203 

16.48 

22 

24.2 

40.0 

1.222 

293.3 

2.448 

18.31 

24 

26.3 

44.4 

1.244 

323.4 

2.699 

20.19 

26 

28.4 

48.8 

1.267 

354.8 

2.961 

22.15 

28 

30.6 

53.4 

1.290 

387.0 

3.230 

24.16 

30 

32.6 

58.0 

1.314 

420.5 

3.509 

26.25 

32 

34.7 

62.8 

1.339 

455.3 

3.799 

28.42 

34 

36.7 

67.8 

1.365 

491.4 

4.101 

30.68 

36 

38.8 

73.0 

1.393 

529.3 

4.418 

33.05 

38 

40.9 

78.6 


{Continued on following page,) 
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SODIUM SILICATE (Continued) 


Weight of NuaO 2.40SiO2 in 

solution expressed in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Fool 

Per Cent 
NazO -f 
2.40SiO2 

Baum6 

Twuddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1 .4 

1.016 

20.32 

0 1696 

1.269 

2 

2.3 

3.2 

1.034 

41.36 

0.3452 

2.582 

4 

4.8 

6.8 

1.062 

63 12 

0.5268 

3.941 

6 

7.2 

10.4 

1.071 

85.68 

0.7150 

5.349 

8 

9.6 

14.2 

1.090 

109.0 

0.9096 

6 805 

10 

12.0 

18.0 

1.110 

133.2 

1.112 

8 316 

12 

14.4 

22.0 

1.130 

158.2 

1.320 

9.876 

14 

16.7 

26.0 

1.151 

184.2 

1 .537 

11.50 

16 

19.0 

30.2 


Weight of Na 20 + 2.44Si02 

in solulioii cjxpn^ssed in Degrees 


Specific 

Gravity 

(Trams per 
Liter 

PoiiiuIh per 
IJ. S. (iallon 

Pounds per 
Cubic Foot 

Per Cent 
NazO 4- 
2.44Si02 

Baum6 

Twaddell 

1.285 

359 8 

3 003 

22 46 

28 

32 2 

57.0 

1.309 

392 7 

3 277 

24 52 

30 

34 2 

61.8 

1.334 

426.9 

3 562 

26.65 

32 

36.3 

66.8 

1.360 

462 4 

3 859 

28 87 

34 

38.4 

72.0 

1.387 

499.3 

4.167 

31 17 

36 

40 5 

77.4 

1.415 

537.7 

4.487 

33.57 

38 

42.5 

83.0 

1.446 

578.0 

4.824 

36.08 

40 

44.7 

89.0 


Weight of NazO + 2 OhSiOz in 

solution expressed in Degrees 


Specific 

Gravity 

Grams i)er 
Liter 

Pounds per 
U. S. (Jallon 

Pounds per 
Cubic Fool 

Per Cent 
JNazO + 

2.06SiO2 

Bauin6 

Twaddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.016 

20.32 

0.1696 

1.269 

2 

2.3 

3.2 

1.035 

41.40 

0.3455 

2.585 

4 

4.9 

7.0 

1.054 

63.24 

0.5278 

3.948 

6 

7.4 

10.8 

1.073 

85.84 

0.7164 

5.359 

8 

9.9 

14.6 

1.093 

109.3 

0.9122 

6 824 

10 

12.3 

18.6 

1 .113 

133.6 

1.115 

8.338 

12 

14.7 

22.6 

1.134 

158.8 

1.325 

9.911 

14 

17.1 

26.8 

1.156 

185.0 

1.544 

11.55 

16 

19.6 

31.2 

1.178 

212.0 

1.770 

13.24 

18 

21.9 

35.6 

1.200 

240.0 

2.003 

14.98 

20 

24.2 

40.0 

1.223 

269.1 

2 245 

16.80 

22 

26.4 

44.6 

1.247 

299.3 

2.498 

18.68 

24 

28.7 

49.4 

1.271 

330.5 

2.758 

20.63 

26 

30.9 

54.2 

1.296 

362.9 

3.028 

22.65 

28 

33.1 

59.2 

1.321 

396.3 

3.307 

24.74 

30 

35.2 

64.2 

1.346 

430.7 

3.595 

26.89 

32 

37.3 

69.2 

1.371 

466.1 

3.890 

29.10 

34 

39.2 

74.2 

1.397 

502.9 

4.197 

31.40 

36 

41.2 

79.4 

1 .423 

540.7 

4.513 

33.76 

38 

43.1 

84.6 

1 .450 

580.0 

4.840 

36.21 

40 

45.0 

90.0 

1 .520 

684.0 

5.708 

42.70 

45 

49.6 

104.0 

1 .594 

797.0 

6.651 

49.76 

50 

64.0 

118.8 

1.673 

920.2 

7.679 

57.44 

55 

58.3 

134.6 


(Completed on following page,) 
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SODIUM SILICATE (Contintied) 



Weiifht of NaeO + 1.69Si02 in 
solution expressed in 


Degrees 

Specific 

Gravity 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Pounds per 
Cubic Foot 

iror LiCiiu 

NazO 4- 
1.69Si02 

Baum6 

Twaddell 

1.007 

10.07 

0.08404 

0.6287 

1 

1.0 

1.4 

1.017 

20.34 

0.1697 

1.270 

2 

2.4 

3.4 

1.036 

41.44 

0.3458 

2.587 

4 

5.0 

7.2 

1.056 

63.36 

0.5288 

3.956 

6 

7.7 

11.2 

1.077 

86.16 

0.7190 

5.379 

8 

10.4 

15.4 

1.096 

109.8 

0.9163 

6.855 

10 

12.9 

19.6 

1.119 

134.3 

1.121 

8.383 

12 

15.4 

23.8 

1.141 

159.7 

1.333 

9.973 

14 

17.9 

28.2 

1.163 

186.1 

1.553 

11.62 

16 

20.3 

32.6 

1.186 

213.5 

1.782 

13.33 

18 

22.7 

37.2 

1.210 

242.0 

2.020 

15.11 

20 

25.2 

42.0 

1.234 

271.5 

2.266 

16.95 

22 

27 5 

46.8 

1.259 

302.2 

2.522 

18.86 

24 

29.8 

51.8 

1.284 

333.8 

2.786 

20.84 

26 

32.1 

56.8 

1.310 

366.8 

3.061 

22.90 

28 

34.3 

62.0 

1.337 

401.1 

3.347 

25.04 

30 

36.6 

67,4 

1.365 

436.8 

3.645 

27.27 

32 

38.8 

73.0 

1.394 

474.0 

3.955 

29.59 

34 

41 .0 

78.8 

1.424 

512.6 

4.278 

32.00 

36 

43.2 

84.8 

1.456 

553.3 

4.617 

34.54 

38 

45.4 

91.2 


SODIUM ACID SULFITE 

Density of Aqueous Sodium Acid Sulfite Solutions at 15° C. 


Specific 

Gravity 

Weight of NallSOa in solution 
expressed in 

Per Cent 
NaHSOa 

Degrees 

Grams per 
Liter 

Pounds per 
IJ. S. Gallon 

Pounds per 
Cubic Foot 

Buum6 

Twaddell 

1.008 

16.13 

0.1346 

1.007 

1.6 

1.2 

■' 

1.6 

1.022 

21.46 

0.1791 

1.340 

2.1 

3.1 

4.4 

1.038 

37.37 

0.3119 

2.333 

3.6 

5.3 

7.6 

1.052 

53.65 

0.4477 

3.349 

5.1 

7.2 

10.4 

1.068 

69.42 

0.5793 

4.334 

6.5 

9 2 

13.6 

1.084 

86.72 

0.7237 

5.414 

8.0 

11.2 

16.8 

1.100 

104.5 

0.8721 

6.524 

9.5 

13.2 

20.0 

1.116 

125.0 

1.043 

7.803 

11.2 

15.1 

23.2 

1.134 

145.2 

1.211 

9.062 

12.8 

17.1 

26.8 

1.152 

168.2 

1.404 

10.50 

14.6 

19.1 

30.4 

1.171 

193.2 

1.612 

12.06 

16.5 

21.2 

34.2 

1.190 

220.2 

1.837 

13.74 

18.5 

23.2 

38.0 

1.210 

252.9 

2.110 

16.79 

20.9 

25.2 

42.0 

1.231 

289.3 

2.414 

18.06 

23.5 

27.2 

46.2 

1.252 

324.3 

2.706 

20.24 

25.9 

29.2 

50.4 

1.275 

368.5 

3.075 

23.00 

28.9 

31.3 

55.0 

1.298 

411.5 

3.434 

25.69 

31.7 

33.3 

59.6 

1.321 

458.4 

3.825 

28.62 

34.7 

35.2 

64.2 

1.343 

511.1 

4.266 

31.91 

38.0 

37.2 

69.0 


{Continued on following page,) 






SODIUM ACID SULFITE (Continued) 
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Specific 

Gravity 

Weight of SO 2 in solution 
expressed in 

Per Cent 
SO 2 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

Poundi^er 
Cubic Foot 

Baum£ 

Twaddell 

1.008 

9.928 

0.08286 

0.6198 

0.9850 

1.2 

1.6 

1.022 

13.21 

0.1103 

0.8248 

1.293 

3.1 

4.4 

1.038 

22.44 

0.1873 

1.401 

2.162 

5.3 

7.6 

1.052 

33.03 

0.2756 

2.062 

3.140 

7.2 

10.4 

1.068 

42.74 

0.3566 

2.668 

4.001 

9.2 

13.6 

1.084 

53.39 

0.4455 

3.333 

4.925 

11.2 

16.8 

1.100 

64.33 

0.5369 

4.016 

5.848 

13.2 

20.0 

1.116 

76.95 

0.6421 

4.804 

6.895 

15.1 

23.2 

1.134 

89.36 

0.7457 

5.579 

7.880 

17.1 

26.8 

1.152 

103.5 

0.8641 

6.464 

8.988 

19.1 

30.4 

1.171 

118.9 

0.9926 

7.426 

10.16 

21.2 

34.2 

1.190 

135.5 

1.131 

8.461 

11 39 

23.2 

38.0 

1.210 

155.7 

1.299 

9.719 

12.87 

25.2 

42.0 

1.231 

178.1 

1.486 

11.12 

14.47 

27.2 

46.2 

1.252 

199.6 

1.666 

12.46 

16.94 

29.2 

50.4 

1.275 

226.8 

1 .893 

14.16 

17 79 

31.3 

65.0 

1.298 

253.3 

2.114 

15.81 

19.51 

33.3 

59.6 

1.321 

282.2 

2.355 

17.62 

21.36 

35.2 

64.2 

1.345 

314.6 

2.626 

19 64 

23.39 

37.2 

69.0 


SUCROSE 

Density of Aqueous Sucrose Solutions at C. Computed from the Values 

of Plato. 


Specific 

Gravity 

Weight of CiaihzGii in 
expressed in 

solution 

Per Cent 
GjzHzzGji 

Degrees 

Grams per 
Liter 

Pounds per 

U. S. Gallon 

I'ouuds per 
Cubic Foot 

Baum6 

Twaddell 

0.9982 




0 


0.42 

1.0021 

10.02 

0.08363 

6 6256 

1 

6.3 

1.0060 

20.12 

0.1679 

1.256 

2 

0.9 

1.20 

1 . 0099 

30.30 

0.2528 

1 891 

3 

1.4 

1.98 

1.0139 

40.56 

0.3385 

2.532 

4 

2.0 

2.78 

1.0179 

60.90 

0.4247 

3.177 

5 

2.5 

3.58 

1.0219 

61.31 

0.5117 

3.828 

6 

3. 1 

4.38 

1.0259 

71.81 

0.5993 

4.483 

7 

3.7 

5.18 

1.0299 

82.39 

0.6876 

5.144 

8 

4.2 

5.98 

1.0340 

93.06 

0.7766 

5.810 

9 

4.8 

6.80 

1 .0381 

103.8 

0.8663 

6.481 

10 

5.3 

7.62 

1 . 0423 

114.7 

0.9568 

7.158 

11 

5.9 

8.46 

1 .0465 

125.6 

1.048 

7.840 

12 

6.4 

9.30 

1 . 0507 

136.6 

1.140 

8.527 

13 

7.0 

10.14 

1.0549 

147.7 

1 .232 

9.220 

14 

7.6 

10.98 

1 . 0592 

158.9 

1.326 

9.919 

15 

8.1 

11.84 

1 . 0635 

170.2 

1 .420 

10.62 

16 

8.7 

12.70 

1 . 0678 

181.5 

1.515 

11.33 

17 

9.2 

13.56 

1 . 0721 

193.0 

1.610 

12.05 

18 

9.7 

14.42 

1.0765 

204.5 

1.707 

12.77 

19 

10.3 

15.30 

1.0810 

216.2 

1.804 

13.50 

20 

10.9 

16.20 

1.0854 

227.9 

1.902 

14.23 

21 

11.4 

17.08 

1 . 0899 

239.8 

2.001 

14.97 

22 

12.0 

17.98 

1 . 0944 

251.7 

2.101 

15.71 

23 

12.5 

18.88 

1.0990 

263.8 

2.201 

16.47 

24 

13.1 

19.80 


{Continued on follofwing page,) 
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SUCROSE (Continued) 



Weight of CiallazOn in 
eicpressed in 

solution 



Degrees 

Specific 

Grams per 

Pounds per 

Pounds per 

Per Cent 



Gravity 

Liter 

U. S. Gafion 

Cubic Foot 

CtzHazOii 

Baum6 Twaddell 

1.1036 

275.9 

2.302 

17.22 

25 

13.6 

20.72 

1.1082 

288.1 

2.405 

17.99 

26 

14.2 

21.64 

1.1128 

300.5 

2.507 

18.76 

27 

14.7 

22.56 

1.1175 

312.9 

2.611 

19.53 

28 

15.2 

23.50 

1.1222 

325.4 

2.716 

20.32 

29 

15.8 

24.44 

1.1270 

338.1 

2.822 

21.11 

30 

16.3 

25.40 

1.1318 

350.9 

2.928 

21.90 

31 

16.9 

26.36 

1.1366 

363.7 

3.035 

22.71 

32 

17.4 

27.32 

1.1415 

376.7 

3.144 

23.52 

33 

18.0 

28.30 

1.1463 

389.7 

3.253 

24.33 

34 

18.5 

29.26 

1.1513 

403.0 

3.363 

25.16 

35 

19.1 

30.26 

1.1562 

416.2 

3.474 

25 99 

36 

19.6 

31.24 

1.1612 

429.6 

3.586 

26.82 

37 

20.1 

32.24 

1.1663 

443.2 

3.699 

27.67 

38 

20.7 

33.26 

1.1713 

456.8 

3.812 

28.52 

39 

21.2 

34.26 

1.1764 

470.6 

3.927 

29.38 

40 

21.7 

35.28 

1.1816 

484.5 

4.043 

30.24 

41 

22.3 

36.32 

1.1868 

498.5 

4.160 

31.12 

42 

22.8 

37.36 

1.1920 

512.6 

4.278 

32.00 

43 

23.4 

38.40 

1.1972 

526.8 

4.396 

32.89 

44 

23.9 

39.44 

1.2025 

541.1 

4.516 

33.78 

45 

24.4 

40.50 

1.2079 

555.6 

4.637 

34 69 

46 

25.0 

41.58 

1.2132 

570.2 

4.759 

35.60 

47 

25.5 

42.64 

1.2186 

584 9 

4.881 

36.52 

48 

26.0 

43,72 

1.2241 

599.8 

5.006 

37.45 

49 

26.5 

44.82 

1.2296 

614.8 

5.131 

38.38 

50 

27.1 

45.92 

1.2351 

629.9 

5.257 

39.32 

51 

27.6 

47.02 

1 . 2406 

645.1 

5.384 

40.27 

52 

28.1 

48.12 

1.2462 

660.5 

5.512 

41.23 

53 

28.6 

49.24 

1.2519 

676.0 

5.642 

42.20 

54 

29.2 

50.38 

1.2575 

691.6 

5.772 

43.18 

55 

29.7 

51.50 

1.2632 

707.4 

5.903 

44.16 

56 

30.2 

52.64 

1.2690 

723.3 

6,036 

45.16 

57 

30.7 

53.80 

1.2748 

739.4 

6.170 

46.16 

58 

31.3 

54.96 

1.2806 

755.6 

6.305 

47.17 

59 

31.8 

56.12 

1.2865 

771,9 

6.442 

48.19 

60 

32.3 

67.30 

1.2924 

788,4 

6.579 

49.22 

61 

32.8 

58.48 

1.2983 

804.9 

6.718 

50.25 

62 

33.3 

59.66 

1.3043 

821.7 

6.857 

51.30 

63 

33.8 

60.86 

1.3103 

838.6 

6.998 

52.35 

64 

34.3 

62.06 

1.3163 

855.6 

7.140 

53.41 

65 

34.8 

63.26 

1.3224 

872.8 

7.284 

54.49 

66 

35.3 

64.48 

1 . 3286 

890.2 

7,429 

55.57 

67 

35.9 

65.72 

1.3347 

907.6 

7.574 

56.66 

68 

36.4 

66.94 

1.3409 

925.2 

7.721 

57.76 

69 

36.9 

68.18 

1.3472 

943.0 

7.870 

58.87 

70 

37.4 

69.44 

1.3535 

961.0 

8.020 

59.99 

71 

37.9 

70.70 

1.3598 

979.1 

8.171 

61.12 

72 

38.4 

71.96 

1.3661 

997.3 

8.322 

62.26 

73 

38.9 

73.22 

1.3725 

1016 

8.476 

63.41 

74 

39.4 

74.50 

1.3790 

1034 

8.631 

64.57 

75 

39.9 

75.80 

1.3854 

1053 

8.787 

65.73 

76 

40.3 

77.08 

1.3920 

1072 

8.945 

66.91 

77 

40.8 

78.40 

1.3985 

1091 

9.103 

68.10 

78 

41.3 

79.70 

1.4051 

1110 

9.264 

69.30 

79 

41.8 

81.02 
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SUCROSE (Continued) 


Specific 

Gravity 

Weight of CialhaOii in 
expressed in 

solution 

Per Cent 
G 12 H 22 O 11 


Degrees 

Grams per 
Liter 

Pounds per 
TJ. S. Gallon 

Pounds per 
Cubic F«k>1 

Baiim6 Twaddell 

1.4117 

1129 

9.425 

70 51 

80 

42.3 

82.34 

1.4184 

1149 

9.588 

71 .73 

81 

42.8 

83.68 

1.4251 

1169 

9 752 

72 95 

82 

43.2 

85.02 

1.4318 

1188 

9.918 

74 19 

83 

43.7 

86.36 

1.4386 

1208 

10 08 

75.44 

84 

44.2 

87.72 

1 .4454 

1229 

10.25 

76.70 

85 

44.7 

89.08 

1.4522 

1249 

10 42 

77 97 

86 

45.1 

90.44 

1.4591 

1269 

10.59 

79.25 

87 

45 6 

91.82 

1.4660 

1290 

10.77 

80.54 

88 

46.1 

93.20 

1.4730 

1311 

10.94 

81.84 

89 

46.6 

94.60 

1.4800 

1332 

11.12 

83.16 

90 

47.0 

96.00 

1 . 4870 

1353 

11 29 

84 48 

91 

47.5 

97.40 

1.4941 

1375 

11 47 

85.81 

92 

48.0 

98.82 

1.5012 

1396 

11.65 

87.16 

93 

48.4 

100.24 

1 . 5083 

1418 

11.83 

88.51 

94 

48.9 

101.66 

1.5155 

1440 

12.02 

89.88 

95 

49.3 

103.10 

1 . 5227 

1462 

12 20 

91.26 

96 

49.8 

104.54 

1 . 5299 

1484 

12.38 

92 65 

97 

50.2 

105.98 

1.5372 

1506 

12.57 

94.05 

98 

50.7 

107.44 

1 . 5445 

1529 

12.76 

95.46 

99 

51.1 

108.90 

1.5518 

1552 

12.95 

96 88 

100 

51.6 

110.36 


SULFURIC ACID 


Specific Gravity of Aqueous Sulfuric Acid Solutions Adopted 1904 as Stand- 
ard by the Manufacturing Chemists’ Association of the United States. 
Authorities: W. C. Ferguson; II. P. Talbot. 

^ecific Gravity determinations were made at 60°F., compared with water at 60®F. 
Fiom the Specific Gravities, the corresponding degrees Baurne were calculated by 
the following formula: 

Baume = 145 — 

Sp. Gr. 

Baume Hydrometers for use with this table must be graduated by the above 
formula, which formula should always be printed on the scale. 

66*^ Baume = Sp. (jir. 1.8354. 

1 cu. ft. water at 60°F. weighs 62.37 lbs. avoirdupois. 

Atomic weights from F. W. Clarke’s table of 1901 . O = 16. 

II2SO4 = 100 per cent 

H2S04 O. V. 60*^ 

O. V. 93.19 100.00 119.98 

60^ 77.67 83.35 100.00 

50° 62.18 66.72 80.06 

Acids stronger than 66° B6 should have their percentage compositions determined 

by chemical analysis. , - ^ 1 . 1 o . « 

* Calculated from Pickering’s results, Journal of London Chemical Society, voL 

57, p. 363. 


60° 

119.98 

100.00 

80.06 


Be® Sp. Gr. 

0 1.0000 

1 1.0069 

2 1.0140 

3 1.0211 

4 1.0284 


Tw.° 

Per Cent 
II2SO4 

Weight of 
] cu. ft. 
in lbs Av. 

Per Cent 
0 . V. 

Pounds 0 . V. 
in 1 cu. ft. 

♦Freezing 

(Molting) 

Point 

0.0 

0.00 

62 37 

0.00 

0.00 

32,0° F. 

1 4 

1 .02 

62 80 

1.09 

0.68 

31. 2° F. 

2.8 

2.08 

63.24 

2.23 

1.41 

30.5° F. 

4.2 

3.13 

63.69 

3.36 

2.14 

29.8° F. 

5.7 

4.21 

64.14 

4.52 

2.90 

28.9° F. 


{Continued on follo^inff page,) 
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SULFURIC ACID (Continued) . 


Be» 

Sp. Gr. 

Tw.o 

Per Gent 
H2SO4 

Weight of 

1 cu. ft. 
in 11>8. Av. 

Per Cent 
0. V. 

Pounds 0. V. 
in 1 cu. ft. 

♦Freezing 

(Melting) 

Point 

5 

1.0357 

7.1 

5.28 

64.60 

5.67 

3.66 

28.1® F. 

6 

1,0432 

8.6 

6.37 

66.06 

6.84 

4.45 

27 

.2® F. 

7 

1.0507 

10.1 

7.45 

65.53 

7.99 

5.24 

26 

.3® F. 

8 

1.0584 

11.7 

8.55 

66.01 

9.17 

6.06 

26.1® F. 

9 

1.0662 

13.2 

9.66 

66.50 

10.37 

6.89 

24.0° F. 

10 

1.0741 

14.8 

10.77 

66 99 

11.56 

7.74 

22.8° F. 

11 

1.0821 

16.4 

11.89 

67.49 

12.76 

8.61 

21 

5® F. 

12 

1 . 0902 

18.0 

13.01 

68.00 

13 96 

9.49 

20 

0° F. 

13 

1.0985 

19.7 

14.13 

68.51 

15.16 

10.39 

18 

3® F. 

14 

1.1069 

21.4 

16.25 

69.04 

16.36 

11.30 

16 

6® F. 

15 

1.1154 

23.1 

16.38 

69.57 

17.58 

12.23 

14 

7® F. 

16 

1.1240 

24.8 

17.63 

70.10 

18.81 

13.19 

12 

6® F. 

17 

1.1328 

26.6 

18.71 

70.65 

20.08 

14.18 

10 

2® F. 

18 

1.1417 

28.3 

19.89 

71.21 

21.34 

15.20 

7 

7® F. 

19 

1.1508 

30.2 

21.07 

71.78 

22.61 

16.23 

4 

8® F. 

20 

1.1600 

32.0 

22.26 

72.36 

23.87 

17.27 

+ 1 

6® F. 

21 

1.1694 

33.9 

23.43 

72.94 

25.14 

13.34 

- 1 

8® F. 

22 

1.1789 

35.8 

24.61 

73.53 

26.41 

19.42 

- 6 

0® F. 

23 

1.1885 

37.7 

25.81 

74.13 

27.69 

20.53 

-11 

®F. 

24 

1.1983 

39.7 

27.03 

74.74 

29.00 

21.68 

-16 

® F. 

25 

1.2083 

41.7 

28.28 

75.36 

30.34 

22.87 

-23 

®F. 

26 

1.2185 

43 7 

29.53 

76.00 

31.69 

24.08 

-30 

® F. 

27 

1.2288 

45.8 

30.79 

76.64 

33.04 

25.32 

-39 

®F. 

28 

1.2393 

47.9 

32.05 

77 30 

34.39 

26.58 

-49 

®F. 

29 

1 . 2500 

50.0 

33.33 

77.96 

36.76 

27.88 

-61 

®F. 

30 

1 . 2609 

52.2 

34.63 

78 64 

37.16 

29.22 

-74 

®F. 

31 

1.2719 

54.4 

35.93 

79.33 

38.65 

30.58 

-82 

®F. 

32 

1.2832 

56.6 

37.26 

80.03 

39.98 

32.00 

-96 

® F. 

33 

1 . 2946 

58.9 

38.58 

80.74 

41.40 

33.42 

-97 

®F. 

34 

1.3063 

61.3 

39.92 

81.47 

42.83 

34.90 

-91 

® F. 

35 

1.3182 

63.6 

41 27 

82.22 

44 28 

36.41 

-81 

® F. 

36 

1 . 3303 

66.1 

42.63 

82.97 

45.74 

37.95 

-70 

® F. 

37 

1 . 3426 

68.5 

43.99 

83.74 

47.20 

39.53 

-60 

® F. 

38 

1 . 3551 

71.0 

45.35 

84.52 

48.66 

41.13 

-53 

® F. 

39 

1 . 3679 

73.6 

46.72 

85.32 

60.13 

42 77 

-47 

® F. 

40 

1.3810 

76.2 

48.10 

86.13 

51.61 

44.46 

-41 

® F. 

41 

1 . 3942 

78.8 

49.47 

86.96 

53.08 

46.16 

-35 

®F. 

42 

1.4078 

81.6 

50.87 

87.80 

54.58 

47.92 

-31 

®F. 

43 

1.4216 

84.3 

52.26 

88.67 

66.07 

49.72 

-27 

®F. 

44 

1.4356 

87.1 

53.66 

89.54 

57.58 

51.56 

-23 

®F. 

45 

1.4500 

90.0 

56.07 

90 44 

59.09 

53.44 

-20 

®F. 

46 

1.4646 

92.9 

56.48 

91.35 

60.60 

55.36 

-14 

°F. 

47 

1.4796 

95.9 

57.90 

92.28 

62.13 

57.33 

-15 

°F. 

48 

1.4948 

99.0 

69.32 

93.23 

63.65 

59.34 

-18 

®F. 

49 

1.5104 

102.1 

60.75 

94.20 

65.18 

61.40 

-22 

®F. 

50 

1 . 5263 

105 3 

62.18 

95.20 

66 72 

63.52 

-27 

® F. 

51 ' 

1.5426 

108.5 

63.66 

96.21 

68.31 

65.72 

-33 

°F. 

52 

1 . 5591 

111.8 

65.13 

97.24 

69.89 

67.96 

-39 

®F. 

53 

1 , 5761 

115.2 

66.63 

98.30 

71 .50 

70.28 

-49 

® F. 

54 

1.5934 

118.7 

68.13 

99.38 

73.11 

72.66 

“59 

®F. 

55 

1.6111 

122.2 

69.65 

100.48 

74.74 

75.10 

•0 

1 

56 

1.6292 

125.8 

71.17 

101.61 

76.37 

77.60 

•• 1 

[Below 

r-40 

57 

1.6477 

129.6 

72.75 

102.77 

78.07 

80.23 


58 

1.6667 

133.3 

74.36 

103.95 

79.79 

82.95 

• • I 

59 

1.6860 

137.2 

76.99 

105.16 

81.54 

85.75 

“ 7J 

1 

1 

60 

1.7059 

141.2 

77.67 

106.40 

83.35 

88.68 

+12.6® F. 

61 

1.7262 

145.2 

79.43 

107.66 

85.23 

91.76 

27.3® F. 

62 

1.7470 

149.4 

81.30 

108.96 

87.24 

95.06 

39.1®F. 

63 

1 . 7683 

153.7 

83.34 

110.29 

89.43 

98.63 

46.1° F. 

64 

1.7901 

158.0 

85.66 

111.65 

91.92 

102.63 

46. 

4®F. 
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Be° Sp. Gr. 

Per Cent 
Tw.° II 2 SO 4 

Weight of 
^ 1 cu. ft. 
in lbs. Av. 

Per Cent Pounds O. V. 
0 . V. in I cu. ft. 

♦Freezing 

(Melting) 

Point 

6414 1.7957 

6414 1.8012 

643/J 1.8068 

65 1.8125 

6614 1.8182 

6514 1.8239 

65H 1.8297 

66 1 . 8354 

159.1 

160.2 

161.4 

162.5 

163 6 

164.8 

165.9 

167.1 

86.33 

87.04 

87.81 

88.65 

89 55 

90 60 
91.80 
93.19 

112.00 

112.34 

112.69 

113.05 

113.40 

113.76 

114.12 

114.47 

92 64 103.75 

93.40 104.93 

94.23 106.19 

95.13 107.54 

96.10 108.97 

97.22 110,60 

98.51 112.42 

100.00 114.47 

43.6° F. 
41.1° F. 
37.9° F. 
33.1°F. 
24.6° F. 

13.4° F. 

~ 1 °F. 

-29 ° F. 

APPROXIMATE 

BOILING POINTS 


Per Cent 

Pounds 60° 

Per Cent 

Pounds 50° 

50° Bfi, 295° F. 



60° 

in 1 cu. ft. 

50° 

in 1 cu. ft. 

60° H/i 386° F 







61° m, 400° f! 



61.93 

53 34 

77.36 

66.63 

1 62° 

415° F. 



63 69 

55.39 

79.56 

69.19 

63° R6, 432° F. 



65.50 

57 50 

81.81 

71.83 

64° Be, 451° F. 



67.28 

59.66 

84.05 

74.53 

65° m, 485° F. 



69.09 

61.86 

86.30 

77.27 

66° B^^, 538° F 











70.90 

64.12 

88.56 

80.10 

FIX ion 

l»OINTS 



72.72 

66.43 

90.83 

82.98 

' 





74 55 

68 79 

93. 12 

85.93 

Per Cent 


Per Cent 

76 37 

71.20 

95.40 

88.94 

Sp. Gr. H 2 SO 4 

Sp. Gr. 

H 2 SO 4 


78.22 

73.68 

97.70 

92.03 

1 . 0000 . 00 

1 5281 

62 34 


80 06 

76 21 

100 00 

95.20 

1.0048 .71 

1 . 5440 

63.79 


81.96 

78.85 

102.38 

98.50 

1.0347 5.14 

1 . 5748 

66 51 


83.86 

81.54 

104.74 

101.85 

1.0649 9 48 

1.6272 

71.00 


85.79 

84.33 

107. 15 

105.33 

1.0992 14.22 

1.6679 

74 46 


87.72 

87.17 

109.57 

108.89 

1.1353 19.04 

1 . 7044 

77.54 


89.67 

90.10 

112.01 

112.55 

1.1736 23.94 

1.7258 

79.40 


91 63 

93.11 

114.46 

116.30 

1.2105 28,55 

1.7472 

81.32 


93.67 

96.26 

117.00 

120.24 

1.2513 33 49 

1 . 7700 

83.47 


95 74 

99 52 

119.59 

124 31 

1.2951 38 64 

1 . 7959 

86 36 


97.84 

102.89 

122.21 

128.52 

1.3441 44 15 

1.8117 

88.53 


100.00 

106.40 

124.91 

132.91 

1.3947 49 52 

1.8194 

89.75 


102.27 

110.10 

127.74 

137.52 

1.4307 53.17 

1.8275 

91.32 


104.67 

114.05 

130.75 

142.47 

1.4667 56.68 

1.8354 

93.19 


107.30 

118.34 

134.03 

147 82 

1.4822 58 14 




110.29 

123.14 

137 76 

153.81 

ALEOWANCE FOB 

TEMPERATURE 


111.15 

124 49 

138.84 

155.50 

1 At 10° B/i. .029° Be or .00023 Sp. f;r. =1° F. 


112 06 

125.89 

139.98 

157.25 

At 20° Bf% .036° Be or .00034 Sp. 

Gr. *1° F. 


113.05 

127.40 

141.22 

159.14 

At 30° B6, .035° Be or .00039 Sp 

Gr. =]° F. 


114.14 

129.03 

142.57 

161.17 

At 40° B^, .031° B^i or .00041 Sp. 

Gr. -1° F. 


115.30 

130.75 

144.02 

163.32 

At 50° Be. .028° Be or .00045 Sp. 

Gr. =1° F. 






At 60° B6. .026° B^ or .00053 Sp. Gr. =1° F. 


116.65 

132.70 

145.71 

165.76 

At 63° B6. .026° B^ or .00057 Sp. 

Gr. =1° F. 


118.19 

134.88 

147.63 

168.48 

1 At 66° B6, .0235°B6 or .00054 Sp. Gr. =1° F. 


119.98 

137.34 

149.87 

171.56 


SULFURIC ACID 


Density of Aqueous Sulfuric Acid Solutions at C. Computed from Values 
Given in the International Critical Tables. 


Weight of H 2 SO 4 in solution expressed in Degrees 


Specific 

Gravity 

Grams per Pounds per Pounds per 
IJter U. S. Gallon Cubic Foot 

N 

% 

Bauiii6 

Twaddell 

1 . 0051 

10.05 

0.08388 

0.6275 

0.205 

1 

0.7 

1.02 

1 .0118 

20.24 

0.1689 

1.263 

0.413 

2 

1.7 

2.36 

1.0184 

30.55 

0.2550 

1.907 

0.623 

3 

2.6 

3.68 

1 .0250 

41.00 

0.3422 

2.560 

0.836 

4 

3.5 

5.00 

1.0317 

51.59 

0.4305 

3.220 

1.05 

5 

4.5 

6.34 


{Continued on following page*) 
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SULFURIC ACID (Continued) 



Weight of H 2 SO 4 in 

solution expressed in 


Degrees | 

Specific 

Grams per 

Pounds per 

Pounds per 





Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

N 

% 

Baum 6 

Twaddell 

1.0385 

62.31 

0.5200 

3.890 

1.27 

6 

5.4 

7.70 

1.0453 

73.17 

0.6106 

4.568 

1.49 

7 

6.3 

9.06 

1.0522 

84.18 

0.7025 

5.255 

1.72 

8 

7.2 

10.44 

1.0691 

95.32 

0.7965 

5.951 

1.94 

9 

8.1 

11.82 

1.0661 

106.6 

0.8897 

6.656 

2.17 

10 

9.0 

13.22 

1.0731 

118.0 

0.9851 

7.369 

2.41 

11 

9.9 

14.62 

1 . 0802 

129.6 

1.082 

8.092 

2.64 

12 

10.8 

16.04 

1.0874 

141.4 

1.180 

8.825 

2.88 

13 

11.7 

17.48 

1.0947 

153.3 

1.279 

9.568 

3.13 

14 

12.5 

18.94 

1.1020 

165.3 

1.379 

10.32 

3.37 

15 

13.4 

20.40 

1.1094 

177.5 

1.481 

11.08 

3 62 

16 

14.3 

21.88 

1.1168 

189.9 

1.584 

11.85 

3.87 

17 

15.2 

23.36 

1.1243 

202.4 

1 689 

12 63 

4.13 

18 

16.0 

24.86 

1.1318 

215.0 

1.795 

13.43 

4.38 

19 

16.9 

26.36 

1.1394 

227.9 

1.902 

14.23 

4.65 

20 

17.7 

27.88 

1.1471 

240.9 

2.010 

15 04 

4.91 

21 

18.6 

29 42 

1.1548 

264.1 

2.120 

15.86 

5.18 

22 

19.4 

30.96 

1.1626 

267.4 

2 232 

16 69 

5.45 

23 

20.3 

32.52 

1.1704 

280.9 

2.344 

17.54 

5.73 

24 

21.1 

34 08 

1.1783 

294 6 

2.458 

18.39 

6.01 

25 

21.9 

35.66 

1.1862 

308.4 

2.574 

19 25 

6.29 

26 

22.8 

37.24 

1.1942 

322.4 

2 691 

20.13 

6.57 

27 

23.6 

38.84 

1 . 2023 

336.6 

2.809 

21.02 

6 86 

28 

24.4 

40 46 

1.2104 

351 .0 

2 929 

21.91 

7.16 

29 

25 2 

42.08 

1.2185 

365 6 

3.051 

22 82 

7.46 

30 

26.0 

43.70 

1 . 2267 

380.3 

3.174 

23.74 

7.76 

31 

26.8 

45.34 

1 2349 

396.2 

3.298 

24 67 

8.06 

32 

27.6 

46.98 

1 . 2432 

410.3 

3.424 

25.61 

8.37 

33 

28.4 

48.64 

1.2515 

425.5 

3 651 

26.56 

8.68 

34 

29.1 

50.30 

1 . 2599 

441 .0 

3.680 

27.53 

8.99 

35 

29.9 

51.98 

1.2684 

456 6 

3.811 

28 51 

9.31 

36 

30.7 

53.68 

1 . 2769 

472 5 

3 943 

29 50 

9.64 

37 

31.4 

55.38 

1.2855 

488.5 

4.077 

30.50 

9 96 

38 

32.2 

57.10 

1.2941 

504.7 

4.212 

31 51 

10 3 

39 

33.0 

58.82 

1.3028 

521.1 

4.349 

32.53 

10 6 

40 

33.7 

60.56 

1 3116 

537.8 

4.488 

33.57 

11.0 

41 

34.5 

62.32 

1.3205 

654.6 

4.628 

34 62 

11.3 

42 

35.2 

64.10 

1 . 3294 

571.6 

4.771 

35.69 

11.7 

43 

35 9 

65.88 

1.3384 

588.9 

4.915 

36.76 

12.0 

44 

36.7 

67.68 

1 . 3476 

606.4 

5.061 

37.86 

12.4 

45 

37.4 

69.52 

1.3569 

624.2 

5.209 

38.97 

12.7 

46 

38.1 

71.38 

1.3663 

642.2 

5.359 

40 09 

13.1 

47 

38.9 

73.26 

1.3758 

660.4 

6.511 

41.23 

13.5 

48 

39.6 

75.16 

1.3854 

678.8 

5.665 

42.38 

13.8 

49 

40.3 

77.08 

1.3951 

697.6 

5.821 

43.55 

14.2 

50 

41.1 

79.02 

1.4049 

716.5 

5.979 

44.73 

14.6 

51 

41.8 

80.98 

1.4148 

735.7 

6.140 

45.93 

15.0 

52 

42.5 

82.96 

1.4248 

755.1 

6.302 

47.14 

15.4 

53 

43.2 

84.96 

1.4350 

774.9 

6.467 

48.38 

15.8 

54 

44.0 

87.00 

1.4453 

794.9 

6.634 

49.63 

16.2 

55 

44.7 

89.06 

1.4557 

815.2 

6.803 

50.89 

16.6 

56 

45.4 

91.14 

1.4662 

835.7 

6.975 

52.17 

17.0 

57 

46.1 

93.24 

1.4768 

856.5 

7.148 

53.47 

17.5 

58 

46.8 

95.36 

1.4875 

877.6 

7.324 

54.79 

17.9 

59 

47.5 

97.50 

1.4983 

899.0 

7.502 

56.12 

18.3 

60 

48.2 

99.66 

1.5091 

920.6 

7.682 

57.47 

18.8 

61 

48.9 

101.82 

1.5200 

942.4 

7.865 

58.83 

19.2 

62 

49.6 

104.00 

1.5310 

964.5 

8.049 

60.22 

19.7 

63 

50.3 

106.20 

1.6421 

986.9 

8.236 

61.61 

20.1 

64 

51.0 

108.42 

1.5533 

1010 

8.426 

63.03 

20.6 

65 

51.7 

110.66 


{Completed on following page,) 
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Weight of H2SO4 in solution expressed in Degrees 


Specific 

Grams per 

Pounds per 

Pounds per 





Gravity 

Liter 

U. S. Gallon 

Cubic Foot 

N 

% 

Baum6 

Twaddell 

1 . 5646 

1033 

8.618 

64.47 

21.1 

66 

52.3 

112.92 

1 . 5760 

1056 

8.812 

65.92 

21.5 

67 

53.0 

115.20 

1 , 5874 

1079 

9.008 

67.39 

22.0 

68 

53.7 

117.48 

1 . 5989 

1103 

9.207 

68.88 

22.5 

69 

54.3 

119.78 

1.6105 

1127 

9.408 

70.38 

23.0 

70 

55.0 

122.10 

1 . 6221 

1152 

9.611 

71 90 

23 5 

71 

55.6 

124.42 

1.6338 

1176 

9.817 

73 44 

24 0 

72 

56.3 

126.76 

1 . 6456 

1201 

10.03 

75 00 

24.5 

73 

56.9 

129.12 

1 . 6574 

1226 

10.24 

76.57 

25 0 

74 

57.5 

131.48 

1.6692 

1252 

10.45 

78.16 

25.5 

75 

58.1 

133.84 

1.6810 

1278 

10.66 

79 76 

26.1 

76 

58.7 

136.20 

1 . 6927 

1303 

10.88 

81.37 

26.6 

77 

59.3 

138.54 

1 . 7043 

1329 

11.09 

82.99 

27.1 

78 

59.9 

140.86 

1.7158 

1355 

11.31 

84 62 

27.6 

79 

60.5 

143.16 

1 . 7272 

1382 

11.53 

86.26 

28.2 

80 

61.1 

145.44 

1.7383 

1408 

11.75 

87 90 

28 7 

81 

61.6 

147.66 

1.7491 

1434 

11.97 

89.54 

29 2 

82 

62.1 

149.82 

1.7594 

1460 

12.19 

91.17 

29 8 

83 

62.6 

151.88 

1 .7693 

1486 

12 40 

92 78 

30 3 

84 

63.0 

153.86 

1.7786 

1512 

12.62 

94 38 

30.8 

85 

63.5 

155.72 

1 . 7872 

1537 

12 83 

95.95 

31.3 

86 

63.9 

157.44 

1.7951 

1562 

13.03 

97.50 

31 9 

87 

64.2 

169.02 

1 . 8022 

1586 

13.24 

99.01 

32.3 

88 

64.5 

160.44 

1.8087 

1610 

13 43 

100.5 

32.8 

89 

64.8 

161.74 

1.8144 

1633 

13 63 

101 9 

33.3 

90 

65.1 

162.88 

1.8195 

1656 

13.82 

103.4 

33 8 

91 

65.3 

163.90 

1.8240 

1678 

14.00 

104.8 

34 2 

92 

65.5 

164.80 

1.8279 

1700 

14.19 

106.1 

34.7 

93 

65.7 

165.58 

1 8312 

1721 

14.37 

107.5 

35.1 

94 

65.8 

166.24 

1,8337 

1742 

14.54 

108.8 

35.5 

95 

65.9 

166.74 

1.8355 

1762 

14.71 

110.0 

35 9 

96 

66.0 

167.10 

1.8364 

1781 

14 87 

111 2 

36.3 

97 

66.0 

167.28 

1.8361 

1799 

15.02 

112 3 

36.7 

98 

66.0 

167.22 

1.8342 

1816 

15.15 

113.4 

37 0 

99 

65.9 

166.84 

1.8305 

1831 

15 28 

114.3 

37.3 

100 

65.8 

166.10 


FUMING SULFURIC ACID 

This table may be used in calculating the quantity of concentrated sulfuric acid 
to be added to an oleum to obtain an oil of any desired lower strength in free SO3. 
Gerster {Chem. Zeii. 11, 3 (1887)) gives the following formula for this purpose: 
X = 100(6 — a) /{a -* c), where x represents the quantity of sulfuric acid to be added 
to 100 parts of the oleum, a the total SO3 per 100 parts of the acid desired, 6 the total 
SO3 per 100 parts of the original strong oleum, and c the SO3 per 100 parts of the acid 
used for dilution. The values for a and 6 are taken from the table; c is obtained by 
multiplying the percentage of HzSOa present in the acid used for dilution by 0.816 


Equivalent to 


SpGr 

35^/15® 

®Be 

% Free 
SO, 

%Il2S04 

Total 

SO3 

100% 

112S04 

H;?S^4 

93.19% 
(66® Be) 
H2SO4 

1.8186 

65.3 

0 

100 

81.63 

100.00 

102.04 

107.31 

1.8228 

65.5 

1 

99 

81.82 

100.23 

102.27 

107.55 

1.8270 

65.6 

2 

98 

82.00 

100.45 

102.50 

107.79 

1.8315 

65.8 

3 

97 

82.18 

100.67 

102.73 

108.03 

1.8360 

66.0 

4 

96 

82,37 

100.90 

102.96 

108.28 


{Continued on following page,) 
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FUMING SULFURIC ACID (Continued) 


Equivalent to 


Sp Gr 
35^/15® 

®Be 

% Free 
SO3 

%H2S04 

Total 

SO3 

100% 

H2SO4 

a 

93.19% 
(66® Be) 
H2SO4 

1 . 8393 

66.2 

5 

95 

82.55 

101.13 

103.19 

108.52 

1.8425 

66.3 

6 

94 

82.73 

101.35 

103.42 

108.76 

1.8461 

66.5 

7 

93 

82.92 

101.58 

103.65 

109.00 

1.8498 

66.6 

8 

92 

83.10 

101.80 

103.88 

109.24 

1.8531 

66.8 

9 

91 

83.29 

102.03 

104.11 

109.48 

1.8565 

66.9 

10 

90 

83.47 

102.25 

104.34 

109.72 

1.8596 

67.0 

11 

89 

83.65 

102.47 

104.57 

109.96 

1.8627 

67.2 

12 

88 

83.84 

102.70 

104.80 

110.21 

1.8660 

67.3 

13 

87 

84.02 

102.92 

105.03 

110.45 

1.8692 

67.4 

14 

86 

84.20 

103.15 

105.26 

110.69 

1.8724 

67.6 

16 

85 

84.39 

103.38 

105.49 

110.93 

1.8756 

67.7 

16 

84 

84.57 

103.60 

105.71 

111.17 

1.8793 

67.8 

17 

83 

84.75 

103.82 

105.94 

111.41 

1.8830 

68.0 

18 

82 

84.94 

104.05 

106.17 

111.65 

1.8875 

68.2 

19 

81 

85.12 

104.27 

106.40 

111.90 

1.8919 

68.4 

20 

80 

85.31 

104.50 

106.63 

112.14 

1.8969 

68.6 

21 

79 

85.49 

104.73 

106.86 

112.38 

1.9020 

68.8 

22 

78 

85 67 

104.95 

107.09 

112.62 

1.9056 

68.9 

23 

77 

85.86 

105.18 

107.32 

112.86 

1.9092 

69.1 

24 

76 

86.04 

105.40 

107.55 

113.10 

1.9125 

69.2 

25 

75 

86 22 

105.62 

107.78 

113.34 

1.9158 

69.3 

26 

74 

86.41 

105.85 

108.01 

113.59 

1.9189 

69.4 

27 

73 

86.59 

106.07 

108.24 

113.83 

1.9220 

69.6 

28 

72 

86.78 

106.30 

108.47 

114.07 

1.9250 

69.7 

29 

71 

86.96 

106.53 

108.70 

114.31 

1.9280 

69.8 

30 

70 

87.14 

106.75 

108.93 

114.55 

1.9309 

69.9 

31 

69 

87.33 

106.98 

109.16 

114.79 

1.9338 

70.0 

32 

68 

87.51 

107.20 

109.39 

115.03 

1.9372 

70.1 

33 

67 

87.69 

107.42 

109.62 

115.28 

1.9405 

70.3 

34 

66 

87.88 

107.65 

109.85 

115.52 

1.9439 

70.4 

35 

65 

88.06 

107.87 

110.08 

115.76 

1,9474 

70.5 

3C 

64 

88.24 

108.10 

110.31 

116.00 

1.9504 

70.7 

37 

63 

88.43 

108.33 

110.54 

116.24 

1.9634 

70.8 

38 

62 

88.61 

108.65 

110.76 

116.48 

1.9659 

70.9 

39 

61 

88.80 

108.78 

110.99 

116.73 

1.9584 

71.0 

40 

60 

88.98 

109.00 

111.22 

116.97 

1.9598 

71.0 

41 

59 

89.16 

109 22 

111.45 

117.21 

1.9612 

71.1 

42 

58 

89.35 

109.45 

111.68 

117.45 

1.9627 

71.1 

43 

57 

89.53 

109.67 

111.91 

117.69 

1.9643 

71.2 

44 

56 

89.71 

109.90 

112.14 

117.93 

1.9658 

71.2 

45 

55 

89.90 

110.13 

112.37 

118.17 

1.9672 

71.3 

46 

54 

90.08 

110.35 

112.60 

118.41 

1.9687 

71.3 

47 

53 

90.27 

110.58 

112.83 

118.66 

1.9702 

71.4 

48 

52 

90.45 

110.80 

113.06 

118.90 

1.9717 

71.6 

49 

51 

90.63 

111.02 

113.29 

119.14 

1.9733 

71.5 

50 

50 

90.82 

111.25 

113.52 

119.38 

1.9741 

71.5 

51 

49 

91.00 

111.48 

113.75 

119.62 

1 . 9749 

71.6 

52 

48 

91.18 

111.70 

113.98 

119.86 

1.9755 

71.6 

53 

47 

91.37 

111.93 

114.21 

120.11 

1.9760 

71.6 

64 

46 

91.55 

112.15 

114.44 

120.35 

1.9766 

71.6 

55 

45 

91.73 

112.37 

114.67 

120.59 

1.9772 

71.7 

56 

44 

91.92 

112.60 

114.90 

120.83 

1.9763 

71.6 

67 

43 

92.10 

112.82 

115.13 

121.07 

1.9754 

71.6 

58 

42 

92.29 

113.05 

115.36 

121.31 

1.9746 

71.6 

69 

41 

92.47 

113.28 

115.59 

121.56 

1.9738 

71.5 

60 

40 

92.65 

113.50 

115.82 

121.79 

1.9723 

71.6 

61 

39 

92.84 

113.73 

116.05 

122.04 

1.9709 

71.4 

62 

38 

93.02 

113.95 

116.28 

122.28 

1.9691 

71.4 

63 

37 

93.20 

114.17 

116.51 

122.62 

1.9672 

71.3 

64 

36 

93.39 

114.40 

116.74 

122.76 
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FUMING SULFURIC ACID (Continued) 


Equivalent to 


Sp Gr 
35^/15® 

®Be 

% Free 
SO 3 

%Hz804 

Total 

SD 3 

100 % 

H 2 SO 4 

H2S4 

93.19% 
(66® Be) 
H2S04 

1.9654 

71.2 

65 

35 

93.57 

114.62 

116.96 

123.00 

1 . 9636 

71.2 

66 

34 

93.76 

114.85 

117.19 

123.24 

1.9618 

71.1 

67 

33 

93.94 

115.08 

117.42 

123.49 

1 . 9600 

71.0 

68 

32 

94.12 

115.30 

117.65 

123.73 

1 . 9582 

71.0 

69 

31 

94.31 

115.53 

117.88 

123.97 

1.9564 

70.9 

70 

30 

94.49 

115.75 

118.11 

124.21 

1 . 9533 

70.8 

71 

29 

94.67 

115.97 

118.34 

124.45 

1 . 9502 

70.6 

72 

28 

94.86 

116.20 

118.57 

124.69 

1 . 9472 

70.6 

73 

27 

95.04 

116.42 

118.80 

124.93 

1.9442 

70.4 

74 

26 

95.22 

116.65 

119.03 

125.18 

1.9411 

70.3 

75 

25 

95.41 

116.88 

119.26 

125.42 

1 . 9379 

70.2 

76 

24 

95.59 

117.10 

119.49 

125.66 

1 . 9347 

70.1 

77 

23 

95.78 

117.33 

119.72 

125.90 

1.9315 

69.9 

78 

22 

95.96 

117.55 

119.95 

126.14 

1.9283 

69.8 

79 

21 

96.14 

117.77 

120.18 

126.36 

1.9251 

69.7 

80 

20 

96.33 

118.00 

120.41 

126.62 

1.9217 

69.5 

81 

19 

96.51 

118.22 

120.64 

126.86 

1.9183 

69.4 

82 

18 

96 69 

118.45 

120.87 

127.11 

1.9149 

69.3 

83 

17 

96.88 

118 68 

121.10 

127.35 

1.9115 

69.1 

84 

16 

97.06 

118.90 

121.23 

127.59 

1.9080 

69.0 

85 

15 

97.25 

119.13 

121.56 

127.83 

1 . 9046 

68.8 

86 

14 

97.43 

119.35 

121.79 

128.07 

1.9013 

68.7 

87 

13 

97.61 

119.57 

122.02 

128.31 

1.8980 

68.6 

88 

12 

97.80 

119.80 

122.25 

128.56 

1.8934 

68.4 

89 

11 

97.98 

120.03 

122.48 

128.80 

1.8888 

68.2 

90 

10 

98.16 

120 25 

122.70 

129.04 

1.8844 

68.1 

91 

9 

98.35 

120.48 

122.93 

129.98 

1.8800 

68.0 

92 

8 

98.53 

120.70 

123.16 

129.52 

1.8756 

67.7 

93 

7 

98.71 

120.92 

123.39 

129.76 

1.8712 

67.5 

94 

6 

98.90 

121.15 

123.62 

130.00 

1.8659 

67.3 

95 

5 

99.08 

121.37 

123.85 

130.25 

1.8605 

67.1 

96 

4 

99.27 

121.60 

124.08 

130.49 

1.8546 

66.8 

97 

3 

99.45 

121.83 

124.31 

130.73 

1 . 8488 

66 6 

98 

2 

99.63 

122.05 

124.54 

130.97 

1.8429 

66 3 

99 

1 

99.82 

122.28 

124.77 

131.21 

1.8370 

66.1 

100 

0 

100.00 

122.50 

125.00 

131.45 


SULFURIC ACID, as SO3 


Weight of SOa in solution 

expressed in Degrees 


^ecific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Per Cent 
SO 3 

Baum 6 

Twaddell 

.0250 

33.47 

0.2793 

2.089 

3.265 

3.5 

5.00 

.0317 

42.11 

0.3514 

2.629 

4.082 

4.5 

6.34 1 

.0385 

50.86 

0.4245 

3.175 

4.898 

5.4 

7.70 

.0453 

59.73 

0.4985 

3.729 

5.714 

6.3 

9.06 

.0522 

68.71 

0.5734 

4.290 

6.530 

7.2 

10.44 

.0591 

77.81 

0.6494 

4.858 

7.347 

8.1 

11.82 

.0661 

87.03 

0.7263 

5.433 

8.163 

9.0 

13.22 

.0731 

96.36 

0.8041 

6.016 

8.979 

9.9 

14.62 

.0802 

105.8 

0.8831 

6.606 

9.796 

10.8 

16.04 

.0874 

115.4 

0.9630 

7.204 

10.61 

11.7 

17.48 


{Continued on following page,) 



1152 


SURFURIC ACID, as SO3 (Continued) 


Specific 

Gravity 

Weight of SO 3 in solution 
expressed in 

Per Cent 
SO 3 

Degrees 

Grams per 
Liter 

Pounds per 
U. S. Gallon 

Pounds per 
Cubic Foot 

Baum 6 

Twaddell 

1.0947 

125.1 

1.044 

7.810 

11.43 

12.5 

18.94 

1.1020 

134.9 

1.126 

8.424 

12.24 

13.4 

20.40 

1.1094 

144.9 

1.209 

9.046 

13.06 

14.3 

21.88 

1.1168 

155.0 

1.293 

9.676 

13.88 

15.2 

23.36 

1.1243 

165.2 

1.379 

10.31 

14.69 

16.0 

24.86 

1.1318 

175.5 

1.465 

10.96 

15.51 

16.9 

26.36 

1.1394 

186.0 

1.552 

11.61 

16.33 

17.7 

27.88 

1.1471 

196.6 

1.641 

12.28 

17.14 

18.6 

29.42 

1.1548 

207.4 

1.731 

12.95 

17.96 

19.4 

30.96 

1.1626 

218.3 

1.822 

13.63 

18.78 

20.3 

32.52 

1.1704 

229.3 

1.914 

14.32 

19.59 

21.1 

34.08 

1.1783 

240.5 

2.007 

15.01 

20.41 

21.9 

35,66 

1.1862 

251.8 

2.101 

15.72 

21.22 

22.8 

37.24 

1.1942 

263.2 

2.197 

16.43 

22.04 

23.6 

38.84 

1.2023 

274.8 

2.293 

17.16 

22.86 

24.4 

40.46 

1.2104 

286.5 

2.391 

17.89 

23.67 

25.2 

42.08 

1.2185 

298.4 

2.490 

18.63 

24.49 

26.0 

43.70 

1.2267 

310.4 

2.591 

19.38 

25 31 

26.8 

45.34 

1.2349 

322 6 

2 692 

20.14 

26.12 

27.6 

46.98 

1 ,2432 

334.9 

2.795 

20.91 

26.94 

28.4 

48.64 

1.2515 

347.3 

2.899 

21 68 

27.75 

29.1 

50.30 

1.2599 

360.0 

3.004 

22.47 

28.57 

29.9 

51.98 

1.2684 

372.7 

3.111 

23.27 

29.39 

30.7 

53.68 

1.2769 

385.7 

3.219 

24.08 

30.20 

31.4 

55.38 

1.2855 

398.8 

3.328 

24.89 

31.02 

32.2 

57.10 

1 . 2941 

412.0 

3.438 

25 72 

31.84 

33.0 

58.82 

1.3028 

425.4 

3.550 

26.56 

32.65 

33.7 

60.56 

1.3116 

439.0 

3.663 

27.41 

33.47 

34.5 

62.32 

1.3205 

452.7 

3.778 

28.26 

34.29 

35.2 

64.10 

1.3294 

466.6 

3.894 

29.13 

35.10 

35.9 

65.88 

1.3384 

480.7 

4.012 

30.01 

35.92 

36.7 

67,68 

1.3476 

495.0 

4.131 

30,90 

36.73 

37.4 

69.52 

1.3569 

509.5 

4.252 

31.81 

37.55 

38.1 

71.38 

1.3663 

524.2 

4.375 

32.73 

38.37 

38.9 

73.26 

1.3758 

539.1 

4.499 

33.65 

39.18 

39.6 

75.16 

1.3854 

554.1 

4.625 

34.60 

40.00 

40.3 

77.08 

1.3951 

569.4 

4.752 

35.55 

40.82 

41.1 

79.02 

1.4049 

584.9 

4.881 

36.51 

41.63 

41.8 

80.98 

1.4148 

600.6 

5,012 

37.49 

42.45 

42.5 

82.96 

1.4248 

616.4 

5.144 

38.48 

43.26 

43.2 

84.96 

1.4350 

632.6 

5.279 

39.49 

44.08 

44.0 

87.00 

1.4453 

648.9 

5,415 

40.51 

44.90 

44.7 

89.06 

1.4557 

665.4 

5.553 

41.54 

45.71 

45.4 

91.14 

1.4662 

682.2 

5.693 

42.59 

46.53 

46.1 

93.24 

1.4768 

699.2 

5.835 

43.65 

47.35 

46.8 

95.36 

1.4875 

716.4 

5.979 

44.73 

48.16 

47.5 

97.50 

1.4983 

733.8 

6,124 

45.81 

48.98 

48.2 

99^6 

1 . 5091 

751.5 

6.271 

46.91 

49.80 

48.9 

101 .82 

1.5200 

769.3 

6.420 

48.03 

50.61 

49.6 

104.00 

1.5310 

787.4 

6.571 

49.15 

51.43 

50.3 

106.20 

1.5421 

805.7 

6.723 

50.30 

52.24 

51.0 

108.42 

1.5533 

824.2 

6.878 

51.45 

53.06 

51.7 

110.66 

1 . 5646 

843.0 

7.035 

52.63 

53.88 

52.3 

112.92 

1.5760 

862.0 

7.193 

53.81 

54.69 

53.0 

115.20 

1.5874 

881.2 

7.354 

55.01 

55.51 

53.7 

117.48 

1.5989 

900.6 

7.516 

56.22 

56.33 

54.3 

119.78 

1.6105 

920.3 

7.680 

57.45 

57.14 

55.0 

122.10 

1.6221 

940.1 

7.846 

58.69 

57.96 

55.6 

124.42 

1.6338 

960.3 

8.014 

59.95 

58.77 

56.3 

126.76 
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SULFURIC ACID, as SOj (Continued) 


Weight of SC )3 i« solution 

exi>res 8 C(l in Degrees 


Specific 

Gravity 

Grams per 
Liter 

Pounds per 
U. S. (JulloM 

Pounds per 
Cubic Foot 

Per Cent 

SO 3 

Baum 6 

Twaddoll 

1.6456 

980.6 

8.184 

61.22 

59.59 

56.9 

129.12 

1 .6574 

1001 

8.355 

62.50 

60.41 

57.5 

131.48 

1.6692 

1022 

8.528 

63.80 

61.22 

58.1 

133.84 

1.6810 

1043 

8.703 

65.11 

62.04 

58.7 

136 20 

1.6927 

1064 

8.879 

66.42 

62.86 

59.3 

138.54 

1.7043 

1085 

9.056 

67.75 

63.67 

59.9 

140.86 

1 .7168 

1106 

9,234 

69.08 

64.49 

60.5 

143.16 

1.7272 

1128 

9.413 

70.42 

65.30 

61.1 

145.44 

1.7383 

1149 

9.592 

71.76 

66.12 

61.6 

147.66 

1 . 7491 

1171 

9.771 

73.09 

66.94 

62.1 

149.82 

1.7594 

1192 

9.948 

74.42 

67.75 

62.6 

151.88 

1 . 7693 

1213 

10.12 

75 74 

68.57 

63.0 

153.86 

1 . 7786 

1234 

10.30 

77.05 

69.39 

63.5 

155.72 

1.7872 

1255 

10.47 

78.33 

70.20 

63.9 

157.44 

1.7951 

1275 

10.64 

79.59 

71.02 

64.2 

159.02 

1.8022 

1295 

10.80 

80.82 

71.84 

64.5 

160.44 

1.8087 

1314 

10.97 

82.04 

72.65 

64.8 

161.74 

1.8144 

1333 

11.12 

83 22 

73.47 

65.1 

162.88 

1.8195 

1352 

11.28 

84.38 

74.28 

65.3 

163.90 

1.8240 

1370 

11.43 

85 52 

75.10 

65.5 

164.80 

1.8279 

1388 

11.58 

86.63 

75.92 

65.7 

165.58 

1.8312 

1405 

11.73 

87.72 

76.73 

65.8 

166.24 

1.8337 

1422 

11.87 

88 78 

77.55 

65.9 

166.74 

1.8355 

1438 

12.00 

89 80 

78.37 

66.0 

167.10 

1.8364 

1454 

12.14 

90.78 

79.18 

66.0 

167.28 

1 .8361 

1469 

12.26 

91 .70 

80.00 

66.0 

167.22 

1.8342 

1482 

12.37 

92.54 

80.81 

65.9 

166.84 

1 . 8305 

1494 

12,47 

93.29 

81.63 

65.8 

166.10 


TANNIC ACID 

Density of Aqueous Tannic Acid Scdutions at 15° C. Computed from the 

Values of Trammer. 



Weight of C 14 H 10 O 9 in 

solution 






expressed in 



Degrees 


Grams per 

Pounds per 

Poiintls per 

Per Cent 



Gravity 

Liter 

IT. S Gallon 

Cubic Foot 

C 14 H 10 O 9 

Baum5 

Twaddell 

1 .0040 

10.04 

0,08379 

0.6268 

1.0 

0.6 

0.80 

1 .0044 

11.05 

0.09220 

0.6898 

1.1 

0.6 

0.88 

1 . 0048 

12.06 

0.1006 

0.7528 

1.2 

0.7 

0.96 

1 .0052 

13 07 

0.1091 

0.8158 

1.3 

0.8 

1.04 

1.0056 

14.08 

0.1175 

0.8789 

1.4 

0.8 

1.12 

1.0060 

15.09 

0.1259 

0.9421 

1.5 

0.9 

1.20 

1 .0064 

16.10 

0.1344 

1.005 

1,6 

0.9 

1.28 

1.0068 

17.12 

0.1428 

1.069 

1.7 

1.0 

1.36 

1.0072 

18.13 

0.1513 

1.132 

1.8 

1.0 

1.44 

1.0076 

19.14 

0.1598 

1.195 

1.9 

1.1 

1.52 

1 .0080 

20.16 

0.1682 

1.259 

2.0 

1.2 

1.60 

1 . 0084 

21.18 

0.1767 

1.322 

2.1 

1.2 

1.68 

1 .0088 

22.19 

0.1852 

1.386 

2.2 

1.3 

1.76 

1 .0092 

23.21 

0.1937 

1.449 

2.3 

1.3 

1.84 

1.0096 

24.23 

0.2022 

1.513 

2.4 

1.4 

1.92 

1.0100 

25.25 

0.2107 

1.576 

2.6 

1.4 

2.00 

1 .0104 

26.27 

0.2192 

1.640 

2.6 

1.5 

2.08 

1 .0108 

27.29 

0.2278 

1.704 

2.7 

1.5 

2.16 

1 .0112 

28.31 

0.2363 

1.768 

2.8 

1.6 

2.24 

1.0116 

29.34 

0.2448 

1.831 

2.9 

1.7 

2.32 


{Completed on followng page,) 
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MnBrz MnClj Mii(N03)z MnSO, N2H« NH^OH NH4Br (NH4)2COj NH4C2HJO2 NH4CI 
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UT2 


ETHYL ALCOHOL 

Specific grayity of aqueous solutions of ethyl alcohol at C. To con- 
yert to specific gravity at multiply the specific grayities as given in 

the table by 0 . 99908 * 

(U. S. Dept, of Agriculture. ) 


Spedfio 

gravity 

«: ISoC . 

Alo^ol 

by 

volume 

Alco&ol 

weight 

Grama 
Alcohol 
per 
100 cc 

1.00000 

0.00 

0.00 

0.00 

0.99984 

0.10 

0.08 

0.08 

0.99968 

0.20 

0.16 

0.16 

0.99953 

0.30 

0.24 

0.24 

0.99937 

0.40 

0.32 

0.32 

0.99923 

0.50 

0.40 

0.40 

0.99907 

0.60 

0.48 

0.48 

0.99892 

0.70 

0.56 

0.56 

0.99877 

0.80 

0.64 

0.64 

0.99861 

0.90 

0.71 

0.71 

0.99849 

1.00 

0.79 

0.79 

0.99834 

1.10 

0.87 

0.87 

0.99819 

1.20 

0.95 

0.95 

0.99805 

1.30 

1 .03 

1.03 

0.99790 

1.40 

1.11 

1.11 

0.99775 

1.50 

1.19 

1.19 

0.99760 

1.60 

1.27 

1.27 

0.99745 

1.70 

1.35 

1.35 

0.99731 

1.80 

1.43 

1.43 

0.99716 

1.90 

1.51 

1.51 

0.99701 

2.00 

1.59 

1.59 

0.99687 

2.10 

1.67 

1.66 

0.99672 

2.20 

1.75 

1.74 

0.99658 

2.30 

1.83 

1.82 

0.99643 

2.40 

1.91 

1.90 

0.99629 

2.50 

1.99 

1.98 

0.99615 

2.60 

2.07 

2.06 

0.99600 

2.70 

2.15 

2.14 

0.99586 

2.80 

2.23 

2.22 

0.99571 

2.90 

2.31 

2.30 

0.99557 

3.00 

2.39 

2.38 

0.99543 

3.10 

2.47 

2.46 

0.99529 

3.20 

2.55 

2.54 

0.99515 

3.30 

2.64 

2.62 

0.99501 

3.40 

2.72 

2.70 

0.99487 

3.50 

2.80 

2.78 

0.99473 

3.60 

2.88 

2.86 

0.99459 

3.70 

2,96 

2.94 

0.99445 

3.80 

3.04 

3.02 

0.99431 

3.90 

3.12 

3.10 

0.99417 

4.00 

3.20 

3.18 

0.99403 

4.10 

3.28 

3.26 

0.99390 

4.20 

3.36 

3,34 

0.99376 

4.30 

3.44 

3.42 

0.99363 

4.40 

3.52 

3.50 

0.99349 

4.50 

3.60 

3.58 

0.99335 

4.60 

3.68 

3.66 

0.99322 

4.70 

3.76 

3.74 

0.99308 

4.80 

3.84 

3.81 

0.99295 

4.90 

3.92 

3.89 

0.99281 

5.00 

4.00 

3.97 

0.99268 

5.10 

4.08 

4.05 

0.99255 

5.20 

4.16 

4.13 

0.99241 

6.30 

4.24 

4,21 

0.99228 

5.40 

4.32 

4.29 


Specific 

gravity 

Alcohol 

volume 

AlooLol 

wd^t 

Grams 

Alcohol 

1^00 

0.99215 

5.50 

4.40 

4.37 

0.99202 

5.60 

4.48 

4.44 

0.99189 

5.70 

4.56 

4.52 

0.99175 

5.80 

4.64 

4.60 

0.99162 

5.90 

4.72 

4.68 

0.99149 

6.00 

4.80 

4.76 

0.99136 

6.10 

4.88 

4.84 

0.99123 

6.20 

4.96 

4.92 

0.99111 

6.30 

5.05 

5.00 

0.99098 

6.40 

5.13 

5.08 

0 99085 

6.50 

5.21 

5.16 

0.99072 

6.60 

5.29 

5.24 

0.99059 

6.70 

5.37 

5.32 

0.99047 

6.80 

5.45 

5.40 

0.99034 

6.90 

5.53 

5.48 

0.99021 

7.00 

5.61 

5.56 

0.99009 

7 10 

5.69 

5.64 

0.98996 

7.20 

5.77 

5.72 

0.98984 

7.30 

5.86 

5.80 

0.98971 

7.40 

5.94 

5.88 

0.98959 

7.50 

6.02 

5.96 

0.98947 

7 60 

6.10 

6.04 

0.98934 

7.70 

6.18 

6.11 

0.98922 

7.80 

6.26 

6.19 

0.98909 

7.90 

6.34 

6.27 

0.98897 

8.00 

6.42 

6.35 

0.98885 

8.10 

6.50 

6.43 

0.98873 

8.20 

6.58 

6.51 

0.98861 

8.30 

6.67 

6.59 

0.98849 

8.40 

6.75 

6.67 

0.98837 

8.50 

6 83 

6.75 

0.98825 

8.60 

6.91 

6 83 

0.98813 

8.70 

6.99 

6.91 

0.98801 

8.80 

7.07 

6.99 

0.98789 

8.90 

7.15 

7.07 

0.98777 

9.00 

7.23 

7.14 

0. 98765 

9.10 

7.31 

7.22 

0.98754 

9.20 

7.39 

7.30 

0.98742 

9.30 

7.48 

7.38 

0.98730 

9.40 

7.56 

7.46 

0.98719 

9.50 

7.64 

7.54 

0.98707 

9.60 

7.72 

7.62 

0.98695 

9.70 

7.80 

7.70 

0.98683 

9.80 

7.88 

7.78 

0.98672 

9.90 

7.96 

7.85 

0.98660 

10.00 

8.04 

7.93 

0.98649 

10.10 

8.12 

8.01 

0.98637 

10.20 

8.20 

8.09 

0.98626 

10.30 

8.29 

8.17 

0.98614 

10.40 

8.37 

8.25 

0.98603 

10.50 

8.45 

8.33 

0.98592 

10.60 

8.53 

8.41 

0.98580 

10.70 

8.61 

8.49 

0. 98569 

10.80 

8.70 

8.57 

0.98557 

10.90 

8.78 

S .65 





im 

AQUEOUS ETHYL ALCOHOL AT C. (Conthiued) 


Specific 

gravity 

% 

Alcohol 

by 

volume 

AIc^ol 

by 

weight 

Grams 

alcohol 

per 

100 CO 


Specific 

gravity 

% 

Alcohol 

by 

volume 

Alcohol 

Iw 

weight 

Grams 
alcohol 
per 
100 cc 

0.98546 

11.00 

8.86 

8.73 


0.97909 

17.00 

13.78 

13.49 

0.98535 

11.10 

8.94 

8.81 


0.97899 

17.10 

13.86 

13.57 

0.98524 

11.20 

9.02 

8.89 


0.97889 

17.20 

13.94 

13.65 

0.98513 

11.30 

9.11 

8.97 


0.97879 

17.30 

14.03 

13.73 

0.98502 

11.40 

9.19 

9.05 


0.97869 

17.40 

14.11 

13.81 

0.98491 

11.50 

9.27 

9.13 


0.97859 

17.50 

14.19 

13.89 

0.98479 

11.60 

9.35 

9.21 


0.97848 

17.60 

14.27 

13.96 

0.98468 

11.70 

9.43 

9.29 


0.97838 

17.70 

14.35 

14.04 

0.98457 

11.80 

9.51 

9.36 


Q. 97828 

17.80 

14.44 

14,12 

0.98446 

11.90 

9.59 

9.44 


0.97818 

17.90 

14.52 

14.20 

0.98435 

12.00 

9.67 

9.52 


0.97808 

18.00 

14.60 

14.28 

0.98424 

12.10 

9.75 

9.60 


0.97798 

18.10 

14.68 

14.36 

0.98413 

12.20 

9.83 

9.68 


0.97788 

18.20 

14.77 

14.44 

0.98402 

12.30 

9.92 

9.76 


0.97778 

18.30 

14.85 

14.52 

0.98391 

12.40 

10.00 

9.84 


0^97768 

18.40 

14.94 

14.60 

0.98381 

12.50 

10.08 

9.92 


0.97758 

18.50 

15.02 

14.68 

0.98370 

12.60 

10.16 

10.00 


0.97748 

18.60 

15.10 

14.76 

0.98359 

12.70 

10.24 

10.07 


0.97738 

18.70 

15.18 

14.84 

0.98348 

12.80 

10.33 

10.15 


0.97728 

18.80 

15.27 

14.92 

0.98337 

12.90 

10.41 

10.23 


0.97718 

18.90 

15.38 

15.00 

0.98326 

13.00 

10.49 

10.31 


0.97708 

19.00 

15.43 

15.08 

0.98315 

13.10 

10.57 

10.39 


0.97698 

19.10 

15.51 

15.16 

0.98305 

13.20 

10.65 

10.47 


0.97688 

19.20 

15.59 

15.23 

0.98294 

13.30 

10.74 

10.55 


0.97678 

19.30 

15.68 

15.31 

0.98283 

13.40 

10.82 

10.63 


0.97668 

19.40 

15.76 

15.39 

0.98273 

13.50 

10.90 

10.71 


0.97658 

19.50 

15.84 

15.47 

0.98262 

13.60 

10.98 

10.79 


0.97648 

19.60 

15.93 

15.55 

0.98251 

13.70 

11.06 

10.87 


0.97638 

19.70 

16.01 

15.63 

0.98240 

13.80 

11.15 

10.95 


0.97628 

19.80 

16.09 

15.71 

0.98230 

13.90 

11.23 

11.03 


0.97618 

19.90 

16.18 

15.79 

0.98219 

14.00 

11.31 

11.11 


0.97608 

20.00 

16.26 

16.87 

0.98209 

14.10 

11.39 

11.19 


0.97598 

20.10 

16.34 

16.95 

0.98198 

14.20 

11.47 

11.27 


0.97588 

20.20 

16.42 

16.03 

0.98188 

14.30 

11.56 

11.35 


I 0. 97578 

20.30 

16.51 

16.10 

0.98177 

14.40 

11.64 

11.43 


0.97568 

20.40 

16.59 

16.18 

0.98167 

14.50 

11.72 

11.51 


0.97558 

20.50 

16.67 

16.26 

0.98156 

14.60 

11,80 

11.59 


0.97547 

20.60 

16.75 

16.34 

0.98146 

14.70 

11.88 

11.67 


0.97537 

20.70 

16.84 

16.42 

0.98135 

14.80 

11.97 

11.75 


0.97527 

20.80 

16.92 

16.50 

0.98125 

14.90 

12.05 

11.82 


0.97517 

20.90 

17.01 

16.58 

0.98114 

15.00 

12.13 

11.90 


0.97507 

21.00 

17.09 

16.66 

0.98104 

15.10 

12.21 

11.98 


0.97497 

21.10 

17.17 

16.74 

0.98093 

15.20 

12.29 

12.06 


0.97487 

21.20 

17.26 

16.82 

0.98083 

15.30 

12.38 

12.14 


0.97477 

21.30 

17.34 

16.90 

0.98073 

15.40 

12.46 

12.22 


0.97467 

21.40 

17.43 

16.98 

0.98063 

15.50 

12.54 

12.30 


0.97457 

21.50 

17.61 

17.06 

0.98052 

15.60 

12.62 

12.37 


0.97446 

21.60 

17.59 

17.14 

0.98042 

15.70 

12.70 

12.45 


0.97436 

21.70 

17.67 

17.22 

0.98032 

15.80 

12.79 

12.53 


0.97426 

21.80 

17.76 

17.30 

0.98021 

15.90 

12.87 

12.61 


0.97416 

21.90 

17.84 

17.38 

0.98011 

16.00 

12.95 

12.69 


0.97406 

22.00 

17.92 

17.46 

0.98001 

16.10 

13.03 

12.77 


0.97396 

22.10 

18.00 

17.64 

0.97991 

16.20 

13.12 

12.85 


0.97386 

22.20 

18.09 

17.62 

0.97980 

16.30 

13.20 

12.93 


0.97375 

22.30 

18.17 

17.70 

0.97970 

16.40 

13.29 

13.01 


0.97365 

22.40 

18.26 

17.78 

0.97960 

16.50 

13.37 

13.09 


0.97355 

22.50 

18.34 

17.86 

0.97950 

16.60 

13.45 

13.17 


0.97345 

22.60 

18.42 

17.94 

0.97940 

16.70 

13.53 

13.25 


0.97335 

22.70 

18.51 

18.02 

0.97929 

16.80 

13.62 

13.33 


0.97324 

22.80 

18.69 

18.10 

0.97917 

16.90 

13.70 

13.41 


0.97314 

22.90 

18.68 

18.18 
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AQUEOUS ETHYL ALCOHOL AT H:f|o C. (Continued) 



0.97304 23.00 18.76 18.26 
0.97294 23.10 18.84 18.33 
0.97283 23.20 18.92 18.41 
0.97273 23.30 19.01 18.49 
0.97263 23.40 19.09 18.57 

0.97253 23.50 19.17 18.65 
0.97242 23.60 19.29 18.73 
0.97232 23.70 19.34 18.18 
0.97222 23.80 19.42 18.88 
0.97211 23.90 19.51 18.96 

0.97201 24.00 19.59 19.04 
0,97191 24.10 19.67 19.12 
0.97180 24.20 19.76 19.20 
0.97170 24.30 19.84 19.28 
0.97159 24.40 19.93 19.36 

0.97149 24.50 20.01 19.44 
0.97139 24.60 20.09 19.52 
0.97128 24.70 20.18 19.60 
0.97118 24.80 20.26 19.68 
0,97107 24.90 20.35 19.76 

0.97097 25.00 20.43 19.84 
0.97086 25.10 20.51 19.92 
0.97076 25.20 20.60 20.00 
0.97065 25.30 20.68 20.08 
0.97055 25.40 20.77 20.16 

0.97044 25.50 20.85 20.24 
0.97033 25.60 20.93 20.32 
0.97023 25.70 21.02 20.40 
0.97012 25.80 21.10 20.47 
0.97001 25.90 21.19 20.55 

0.96991 26.00 21.27 20.63 
0.96980 26.10 21.35 20.71 
0.96969 26.20 21.44 20.79 
0.96959 26.30 21.52 20.87 
0.96949 26.40 21.61 20.95 

0.96937 26.50 21.69 21.03 
0.96926 26.60 21.77 21.11 
0.96915 26.70 21.86 21.19 
0.96905 26.80 21.94 21.27 
0.96894 26.90 22.03 21.35 

0.96883 27.00 22.11 21.43 
0.96872 27.10 22.20 21.51 
0.96861 27.20 22.28 21.59 
0.96850 27.30 22.37 21.67 
0.96839 27.40 22.45 21.75 

0.96828 27.50 22.54 21.83 
0.96816 27.60 22.62 21.90 
0.96805 27.70 22.71 21.98 
0.96794 27.80 22.79 22.06 
0.96783 27.90 22.88 22.14 

0.96772 28.00 22.96 22.22 
0.96761 28.10 23.04 22.30 
0.96749 28.20 23.13 22.38 
0.96738 28.30 23.21 22.45 
0.96726 28.40 23.30 22.53 

0.96715 28.50 23.38 22.61 
0.96704 26.60 23.47 22.69 
0.96692 28.70 23.55 22.77 
0.96681 28.80 23.64 22.85 
0.96669 28.90 23.72 22.93 



0.96658 

29.00 

23.81 

23.01 

0.96646 

29.10 

23.89 

23.09 

0.96635 

29.20 

23.98 

23.17 

0.96623 

29.30 

24.06 

23.25 

0.96611 

29.40 

24.15 

23.33 

0.96600 

29.50 

24.23 

23.41 

0.96587 

29.60 

24.32 

23.49 

0.96576 

29.70 

24.40 

23.57 

0.96564 

29.80 

24.49 

23.65 

0.96553 

29.90 

24.57 

23.73 

0.96541 

30.00 

24.66 

23.81 

0.96529 

30.10 

24.74 

23.89 

0.96517 

30.20 

24.83 

23.97 

0.96505 

30.30 

24.91 

24.04 

0.96493 

30.40 

25.00 

24.12 

0.96481 

30.50 

25.08 

24.20 

0.96469 

30.60 

25.17 

24.28 

0.96457 

30.70 

25.25 

24.36 

0.96445 

30.80 

25.34 

24.44 

0.96433 

30.90 

25.42 

24.52 

0.96421 

31.00 

25.51 

24.60 

0.96409 

31.10 

25.60 

24.68 

0.96396 

31.20 

25.68 

24.76 

0.96384 

31.30 

25.77 

24.84 

0.96372 

31.40 

25.85 

24.92 

0.96360 

31.50 

25.94 

25.00 

0.96347 

31.60 

26.03 

25.08 

0.96335 

31.70 

26.11 

25.16 

0.96323 

31.80 

26.20 

25.24 

0.96310 

31.90 

26.28 

25.32 

0.96298 

32.00 

26.37 

25.40 

0.96285 

32.10 

26.46 

25.48 

0.96273 

32.20 

26.54 

25.56 

0.96260 

32.30 

26.63 

25.64 

0.96248 

32.40 

26.71 

25.71 

0.96235 

32.50 

26.80 

25.79 

0.96222 

32.60 

26.89 

25.87 

0.96210 

32.70 

26.97 

25.95 

0.96197 

32.80 

27.06 

26.03 

0.96185 

32.90 

27.14 

26.11 

0.96172 

33.00 

27.23 

26.19 

0.96159 

33.10 

27.32 

26.27 

0.96146 

33.20 

27.40 

26.35 

0.96133 

33.30 

27.49 

26.43 

0.96120 

33.40 

27.57 

26.51 

0.96108 

33.50 

27.66 

26.59 

0.96095 

33.60 

27.75 

26.67 

0.96082 

33.70 

27.83 

26.75 

0.96069 

33.80 

27.92 

26.82 

0.96056 

33.90 

28.00 

26.90 

0.96043 

34.00 

28.09 

26.98 

0 96030 

34.10 

28.18 

27.06 

0.96016 

34.20 

28.26 

27.14 

0.96003 

34.30 

28.35 

27.22 

0.95990 

34.40 

28.43 

27.30 

0.95977 

34.50 

28.52 

27.38 

0.95963 

34.60 

28.61 

27.46 

0.95950 

34.70 

28.70 

27.54 

0.95937 

34.80 

28.78 

27.62 

0.95923 

34.90 

28.87 

27.70 
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AQUEOUS ETHYL ALCOHOL AT C. (Continued) 


Spedfio 

% 

% 

Grama 

Specific 

% 

% 

Grama 

grayity 

Alcohol 

Alcohol 

alcohol 

gravity 

Alcohol 

Alcohol 

alcohol 

muc. 

volume 

by 

weight 

iSTco 

HMtc. 

by 

volume 

weight 

kToc 

0.95910 

35.00 

28.96 


0.95028 

41.00 

34.24 

32.54 

0.95896 

35.10 

29.05 

27.86 

0.95012 

41.10 

34.33 

32.62 

0.95883 

35.20 

29.13 

27.94 

0.94996 

41.20 

34.42 

32.70 

0.95869 

35.30 

29.22 

28.02 

0.94980 

41.30 

34.50 

32.78 

0.95855 

35.40 

29.30 

28.09 

0.94964 

41.40 

34.59 

32.86 

0.95842 

35.50 

29.38 

28.17 

0.94948 

41.50 

34.68 

32.93 

0.95828 

35.60 

29.48 

28.25 

0.94932 

41.60 

34.77 

33.01 

0.95814 

35.70 

29.57 

28.33 

0.94916 

41.70 

34.86 

33.09 

0.95800 

35.80 

29.65 

28.41 

0.94900 

41.80 

34.95 

33.17 

0.95787 

35.90 

29.74 

28.49 

0.94884 

41.90 

35.04 

33.25 

0.95773 

36.00 

29.83 

28.57 

0.94868 

42.00 

35.13 

33.33 

0.95759 

36.10 

29.92 

28.65 

0.94852 

42.10 

35.22 

33.41 

0.95745 

36.20 

30.00 

28.73 

0.94835 

42.20 

35.31 

33.49 

0.95731 

36.30 

30.09 

28.81 

0.94810 

42.30 

35.40 

33.57 

0.95717 

36.40 

30.17 

28.88 

0.94802 

42.40 

35.49 

33.66 

0.95703 

36.50 

30.26 

28.96 

0.94786 

42.50 

35.58 

33.73 

0.95688 

36.60 

30.35 

29.04 

0. 94770 

42.60 

35.67 

33.81 

0.95674 

36.70 

30.44 

29.12 

0.94753 

42.70 

35.76 

33.89 

0.95660 

36.80 

30.52 

29.20 

0.94737 

42.80 

35.85 

33.97 

0.95646 

36.90 

30.61 

29.29 

0.94720 

42.90 

35.94 

34.04 

0.95632 

37.00 

30.70 

29.36 

0.94704 

43.00 

36.03 

34.12 

0.95618 

37.10 

30.79 

29.44 

0.94687 

43.10 

36.12 

34.20 

0.95603 

37.20 

30.88 

29.52 

0.94670 

43.20 

36.21 

34.28 

0.95589 

37.30 

30.96 

29.60 

0.94654 

43.30 

36.30 

34.36 

0.95574 

37.40 

31.05 

29.68 

0.94637 

43.40 

36.39 

34.44 

0.95560 

37.50 

31.14 

29.76 

0.94620 

43.50 

36.48 

34.52 

0.95545 

37.60 

31.23 

29.84 

0.94603 

43.60 

36.67 

34.60 

0.95531 

37.70 

31.32 

29.92 

0.94586 

43.70 

36.66 

34.68 

0.95516 

37.80 

31.40 

30.00 

0.94570 

43.80 

36.75 

34.76 

0.95502 

37.90 

31 .49 

30.08 

0.94553 

43.90 

36.84 

34.84 

0.95487 

38.00 

31.58 

30.16 

0.94536 

44.00 

36.93 

34.91 

0.95472 

38.10 

31 .67 

30.24 

0.94519 

44.10 

37.02 

34.99 

0.95457 

38.20 

31.76 

30,32 

0.94502 

44.20 

37.11 

35.07 

0.95442 

38.30 

31.85 

30.40 

0.94484 

44.30 

37.21 

35.15 

0.95427 

38.40 

31.94 

30.48 

0.94467 

44.40 

37.30 

35.23 

0.95413 

38.50 

32.03 

30.56 

0.94450 

44.50 

37.39 

35.31 

0.95398 

38.60 

32.12 

30.64 

0.94433 

44.60 

37.48 

35.39 

0.95383 

38.70 

32.20 

30.72 

0.94416 

44.70 

37.57 

35.47 

0.95368 

38.80 

32.29 

30.79 

0.94398 

44.80 

37.66 

35.55 

0.95353 

38.90 

32.37 

30.87 

0.94381 

44.90 

37.76 

35.63 

0.95338 

39.00 

32.46 

30.95 

0.94364 

45.00 

37.84 

35.71 

0.95323 

39.10 

32.55 

31.03 

0.94346 

45.10 

37.93 

35.79 

0.95307 

39.20 

32.64 

31.11 

0.94329 

45.20 

38.02 

35.87 

0.95292 

39.30 

32.72 

31.18 

0.94311 

45.30 

38.12 

35.95 

0.95277 

39.40 

32.81 

31.26 

0.94294 

45.40 

38.21 

36.03 

0.95262 

39.50 

32.90 

31.34 

0.94276 

45.50 

38.30 

36.11 

0.95246 

39.60 

32.99 

31.42 

0.94258 

45.60 

38.39 

36.19 

0.95231 

39.70 

33.08 

31 .50 

0.94241 

45.70 

38.48 

36.26 

0.95216 

39.80 

33.17 

31.58 

0.94223 

45.80 

38.57 

36.34 

0.95200 

39.90 

33.27 

31.66 

0.94206 

45.90 

38.66 

36.42 

0.95185 

40.00 

33.35 

31.74 

0.94188 

46.00 

38.75 

36.50 

0.95169 

40.10 

33.44 

31.82 

0.94170 

46.10 

38.84 

36.58 

0.95154 

40.20 

33.53 

31.90 

0.94152 

46.20 

38.93 

36.66 

0.95138 

40.30 

33.61 

31.98 

0.94134 

46.30 

39.03 

36.74 

0.95122 

40.40 

33.70 

32.06 

0.94116 

46.40 

39.12 

36.82 

0.95107 

40.50 

33.79 

32.14 

0.94098 

46.50 

39.21 

36.90 

0.95091 

40.60 

33.88 

32.22 

0.94080 

46.60 

39.30 

36.98 

0.95075 

40.70 

33.97 

32.30 

0.94062 

46.70 

39.39 

37.06 

0.95059 

40.80 

34.06 

32.38 

0.94044 

46.80 

39.49 

37.13 

0.95044 

40.90 

34.15 

32.46 

0.94026 

46.90 

39.58 

37.21 


iCcntinued on followng pageJl 
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AQUEOUS ETHYL ALCOHOL AT (Continued) f 


Specific 

gravity 

Alc^ol 

Alc^ol 

Orama 

alcohol 


Specific 

gravity 

Alc^ol 

Alc^ol 

Grams 

alcohol 


volume 


per 
100 cc 



volume 

by 

weight 

per 

100 cc 

0.94008 

47.00 


mWi 


0.9136 

' 60.00 

52.16 

47.63 

0.93990 

47.10 

39.76 



0.9113 

61.00 

53.15 

48.41 

0.93971 

47.20 

39.85 

37.45 


0.9091 

62.00 

54.16 

49.21 

0.93953 

47.30 

39.95 

37.53 


0.9068 

63.00 

55.16 

50.00 

0.93934 

47.40 

40.04 

37.61 


0.9044 

64.00 

56.18 

50.80 

0.93916 

47.50 

40.13 

37.69 


0.9021 

65.00 

57.21 

51.59 

0.93898 

47.60 

40.22 

37.77 


0.8997 

66.00 

58.24 

52.39 

0.93879 

47.70 

40.32 

37.85 


0.8974 

67.00 

59.28 

53.19 

0.93861 

47.80 

40.41 

37,93 


0.8949 

68.00 

60.33 

53.98 

0.93842 

47.90 

40.51 

38.01 


0.8925 

69.00 

61.39 

54.77 

0.93824 

48.00 

40.60 

38.09 


0.8900 

70.00 

62.45 

55.56 

0.93805 

48.10 

40.69 

38.17 


0.8876 

71.00 

63.51 

56.36 

0.93786 

48.20 

40.78 

38.25 


0.8850 

72.00 

64.59 

57.16 

0.93768 

48.30 

40.88 

38.33 


0.8825 

73.00 

65.67 

57.95 

0.93749 

48.40 

40.97 

38.41 


0.8799 

74.00 

66.76 

58.74 

0.93730 

48.50 

41.06 

38.49 


0.8773 

75.00 

67.84 

59.53 

0.93711 

48.60 

41.15 

38.57 


0.8747 

76.00 

68.99 

60.33 

0.93692 

48.70 

41.24 

38.65 


0.8721 

77.00 

70.10 

61.12 

0.93679 

48.80 

41.34 

38.72 


0.8694 

78.00 

71.25 

61.91 

0.93655 

48.90 

41.43 

38.80 


0.8667 

79.00 

72.38 

62.71 

0.93636 

49.00 

41.52 

38.88 


0.8639 

80.00 

73.54 

63.51 

0.93617 

49.10 

41.61 

38.96 


0.8611 

81.00 

74.68 

64.30 

0.93598 

49.20 

41 .71 

39.04 


0.8583 

82.00 

75.82 

65.09 

0.93578 

49.30 

41.80 

39.12 


0.8554 

83.00 

77.00 

65.89 

0.93559 

49.40 

41.90 

39.20 


0.8525 

84.00 

78.18 

66.68 

0.93540 

49.50 

41.99 

39.28 


0.8496 

85.00 

79.40 

67.47 

0.93521 

49.60 

42.08 

39.36 


0.8465 

86.00 

80.62 

68.27 

0.93502 

49.70 

42.18 

39.44 


0.8435 

87.00 

81.85 

69.06 

0.93482 

49.80 

42.27 

39.52 


0.8404 

88.00 

83.11 

69.86 

0.93463 

49.90 

42.37 

39.60 


0.8372 

89.00 

84.38 

70.65 

0.9344 

50.00 

42.47 

39.69 


0.8339 

90.00 

85.66 

71.44 

0.9325 

51.00 

43.41 

40.48 


0.8306 

91.00 

86.97 

72.23 

0.9305 

52.00 

44.35 

41.27 


0.8272 

92.00 

88.29 

73,03 

0.9285 

53.00 

45.31 

42.07 


0.8236 

93.00 

89.61 

73.82 

0.9264 

54.00 

46.27 

42.86 


0.8199 

94.00 

91.00 

74.62 

0.9244 

55.00 

47.23 

43.66 


0.8161 

95.00 

92.41 

75.41 

0.9222 

56.00 

48.20 

44.45 


0.8121 

96.00 

93.82 

76.21 

0.9201 

57.00 

49.18 

45.23 


0.8079 

97.00 

95.29 

77.01 

0.9180 

58.00 

50.16 

46.04 


0.8035 

98.00 

96.78 

77.79 

0.9158 

59.00 

51.15 

46.83 


0.7989 

99.00 

98.37 

78.59 






0.7939 

100.00 

100.00 

79.39 


AQUEOUS ETHYL ALCOHOL 

Density of solutions at C. d — g/ml in vacuo 


% Alcohol 
by weight 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0 

0.99823 

804 

785 

766 

748 

729 

710 

692 

673 

655 

1 

636 

618 

599 

581 

562 

544 

525 

507 

489 

471 

2 

453 

435 

417 

399 

381 

363 

345 

327 

310 

292 

3 

275 

257 

240 

222 

205 

188 

171 

154 

137 

120 

4 

103 

087 

070 

053 

037 

020 

003 

♦987 

*971 

*954 

5 

0.98938 

922 

906 

890 

874 

859 

843 

827 

811 

796 

6 

780 

765 

749 

734 

718 

703 

688 

673 

658 

642 

7 

627 

612 

597 

582 

567 

553 

538 

523 

508 

493 

8 

478 

463 

449 

434 

419 

404 

389 

374 

360 

345 

9 

331 

316 

301 

287 

273 

258 

244 

229 

215 

201 

10 

187 

172 

158 

144 

130 

117 

103 

089 

075 

061 


t The values printed in italics were interpolated from Hehner's table as given on page 162 of R. F. 
Herrick's "Denatured or Industrial Alcohol/' Wiley, New York (1907). 
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AQUEOUS ETHYL ALCOHOL AT VS C. (Continued) 


% Alcohol 
by wdffht 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

11 

0.98047 

033 

019 

006 

*992 

*978 

*964 

*951 

*937 

*923 

12 

0.97910 

896 

883 

869 

856 

842 

828 

815 

801 

788 

13 

775 

761 

748 

735 

722 

709 

696 

683 

670 

657 

14 

643 

630 

617 

604 

591 

578 

665 

552 

539 

526 

16 

514 

501 

488 

475 

462 

450 

438 

425 

412 

400 

16 

0.97387 

374 

361 

349 

339 

323 

310 

297 

284 

272 1 

17 

259 

246 

233 

220 

207 

194 

181 

168 

155 

142 

18 

129 

116 

103 

089 

07i 

063 

050 

037 

024 

010 

19 

0.96997 

984 

971 

957 

944 

931 

917 

904 

891 

877 

20 

864 

850 

837 

823 

810 

796 

783 

769 

756 

742 

21 

0.96729 

716 

702 

688 

670 

661 

647 

634 

620 

606 

22 

592 

578 

564 

551 

537 

523 

509 

495 

481 

467 

23 

453 

439 

425 

411 

390 

382 

368 

354 

340 

326 

24 

312 

297 

283 

269 

254 

240 

225 

211 

196 

182 

25 

168 

153 

139 

124 

100 

094 

080 

065 

050 

035 

26 

0.96020 

005 

*990 

♦975 

*950 

*944 

*929 

*914 

*898 

*883 

27 

0.95867 

851 

836 

820 

805 

789 

773 

757 

742 

726 

28 

710 

694 

678 

662 

640 

630 

613 

597 

581 

565 

29 

548 

532 

516 

499 

485 

466 

450 

433 

416 

400 

30 

382 

365 

349 

332 

310 

298 

281 

264 

247 

230 

31 

0.95212 

195 

178 

161 

143 

126 

108 

091 

074 

056 

32 

038 

020 

003 

*985 

*967 

*950 

*932 

*914 

*896 

*878 

33 

0.94860 

842 

824 

806 

788 

770 

752 

734 

715 

697 

34 

679 

660 

642 

624 

605 

587 

568 

550 

531 

512 

35 

494 

475 

456 

438 

419 

400 

382 

363 

344 

325 

36 

0.94306 

287 

268 

249 

230 

211 

192 

172 

153 

134 

37 

114 

095 

075 

056 

036 

017 

*997 

*978 

*958 

*939 

38 

0.93919 

899 

879 

859 

840 

820 

800 

780 

760 

740 

39 

720 

700 

680 

660 

640 

620 

599 

679 

559 

539 

40 

518 

498 

478 

458 

437 

417 

396 

376 

356 

335 

41 

0.93314 

294 

273 

253 

232 

212 

191 

170 

149 

129 

1 ^2 

107 

086 

065 

044 

023 

002 

*981 

*960 

*939 

*918 

' 43 

0.92897 

876 

855 

834 

812 

791 

770 

749 

728 

707 

44 

685 

664 

642 

621 

600 

579 

557 

536 

515 

493 

45 

472 

450 

429 

408 

386 

365 

343 

322 

300 

279 

46 

0.92257 

236 

214 

193 

171 

150 

128 

106 

085 

063 

47 

041 

019 

*997 

*976 

*954 

♦932 

*910 

*889 

*867 

*845 

48 

0.91823 

801 

780 

758 

736 

714 

692 

670 

648 

626 

49 

604 

582 

560 

538 

516 

494 

472 

450 

428 

406 

50 

384 

361 

339 

317 

295 

272 

250 

228 

206 

183 

51 

0.91160 

138 

116 

093 

071 

049 

026 

004 

*981 

*959 

52 

0.90936 

914 

891 

869 

846 

824 

801 

779 

756 

734 

53 

711 

689 

666 

644 

621 

598 

576 

553 

531 

508 

54 

485 

463 

440 

417 

395 

372 

349 

327 

304 

281 

55 

258 

236 

213 

190 

167 

145 

122 

099 

076 

054 

56 

0.90031 

008 

*985 

*962 

*939 

♦917 

*894 

*871 

*848 

*825 

57 

0.89803 

780 

757 

734 

711 

688 

665 

643 

620 

597 

58 

574 

551 

528 

505 

482 

459 

436 

413 

390 

367 

59 

344 

321 

298 

275 

252 

229 

206 

183 

160 

137 

60 

113 

090 

067 

044 

021 

*998 

*975 

*951 

*928 

*905 

61 

0.88882 

859 

836 

812 

789 

766 

743 

720 

696 

673 

62 

650 

626 

603 

580 

557 

533 

510 

487 

463 

440 

63 

417 

393 

370 

347 

323 

300 

277 

253 

230 

206 

64 

183 

160 

136 

113 

089 

068 

042 

019 

*995 

*972 

65 

0.87948 

925 

901 

878 

854 

831 

807 

784 

760 

737 

66 

0.87713 

689 

666 

642 

619 

595 

572 

548 

524 

501 

67 

477 

454 

430 

406 

383 

359 

336 

312 

288 

265 

68 

241 

218 

194 

170 

147 

123 

099 

075 

052 

028 

69 

004 

*981 

*957 

*933 

*909 

*885 

*862 

*838 

*814 

♦790 

70 

0.86766 

742 

718 

694 

671 

647 

623 

599 

575 

551 

71 

627 

503 

479 

455 

431 

407 

383 

359 

335 

311 


^Continued on follotwing page.) 
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AQUEOUS ETHYL ALCOHOL AT C. (Continued) 


% Aloohol 
by weight 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

72 

0.86287 

'263 

239 

215 

191 

167 

143 

'l19 

' 095 

071 

73 

047 

022 

*998 

♦974 

♦950 

♦926 

♦902 

♦878 

♦854 

♦830 

74 

0.85806 

781 

767 

733 

709 

685 

661 

636 

612 

588 

75 

664 

540 

516 

491 

467 

443 

419 

394 

370 

346 

76 

322 

297 

273 

249 

225 

200 

176 

152 

128 

103 

77 

0.85079 

055 

031 

006 

♦982 

♦958 

♦933 

*909 

♦884 

♦860 

78 

0.84835 

811 

787 

762 

738 

713 

689 

664 

640 

615 

79 

590 

566 

541 

517 

492 

467 

443 

418 

393 

369 

80 

344 

319 

294 

270 

245 

220 

196 

171 

146 

121 

81 

096 

072 

047 

022 

♦997 

♦972 

♦947 

*923 

♦898 

*873 

82 

0.83848 

823 

798 

773 

748 

723 

698 

674 

649 

624 

83 

599 

574 

549 

523 

498 

473 

448 

423 

398 

373 

84 

348 

323 

297 

272 

247 

222 

196 

171 

146 

120 

85 

095 

070 

044 

019 

*994 

♦968 

♦943 

♦917 

*892 

♦866' 

86 

0.82840 

815 

789 

763 

738 

712 

686 

660 

635 

609 

87 

0.82583 

557 

531 

505 

479 

453 

427 

401 

375 

349 

88 

323 

297 

271 

245 

219 

193 

167 

140 

114 

088 

89 

062 

035 

009 

♦983 

*956 

♦930 

♦903 

*877 

*850 

♦824 

90 

0.81797 

770 

744 

717 

690 

664 

637 

610 

583 

556 

91 

529 

502 

476 

448 

421 

394 

366 

339 

312 

285 

92 

0.81257 

230 

203 

175 

148 

120 

093 

066 

038 

010 

93 

0.80983 

955 

928 

900 

872 

844 

817 

789 

761 

733 

94 

705 

677 

649 

621 

593 

565 

537 

509 

480 

452 

95 

424 

395 

367 

338 

310 

281 

253 

224 

195 

166 

96 

138 

109 

080 

051 

022 

*993 

*963 

*934 

*905 

*875 

97 

0.79846 

816 

787 

757 

727 

698 

668 

638 

608 

578 

98 

647 

517 

487 

456 

426 

396 

365 

335 

305 

274 

99 

100 

243 

0.78934 

213 

182 

151 

120 

089 

059 

028 

♦997 

♦966 


ETHYL ALCOHOL 

The table below gives the values for d^o =s g /ml in vacuo* 
Osbome-McKelvy-Bearce, Bull, Bu. StanfL, Vol 9, p. 424 (1913) 


% Aloohol 
by 

weight 



.25'> 

d-^C 


0 

0 . 99973 ' 

0.99823 

0.99708 

0.99568’ 

1 

0.99785 

0.99636 

0.99520 

0.99379 

2 

0.99602 

0.99453 

0.99336 

0.99194 

3 

0.99426 

0.99275 

0.99157 

0.99014 

4 

0.99258 

0.99103 

0.98984 

0.98839 

6 

0.99098 

0.98938 

0.98817 

0.98670 

6 

0.98946 

0.98780 

0.98656 

0.98507 

7 

0.98801 

0.98627 

0.98500 

0.98347 

8 

0.98660 

0.98478 

0.98346 

0.98189 

9 

0.98524 

0.98331 

0.98193 

0.98031 

10 

0.98393 

0.98187 

0.98043 

0.97875 

11 

0.98267 

0.98047 

0.97897 

0.97723 

12 

0.98145 

0.97910 

0.97753 

0.97573 

13 

0.98026 

0.97775 

0.97611 

0.97424 

14 

0.97911 

0.97643 

0.97472 

0.97278 

15 

0.97800 

0.97514 

0.97334 

0.97133 

16 

0.97692 

0.97387 

0.97199 

0.96990 

17 

0.97583 

0.97259 

0.97062 

0.96844 

18 

0.97473 

0.97129 

0.96923 

0.96697 

19 

0.97363 

0.96997 

0.96782 

0.96547 

20 

0.97252 

0.96864 

0.96639 

0.96395 

21 

0.97139 

0.96729 

0.96495 

0.96242 
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ETHYL ALCOHOL (Continued) 


% Alcohol 

weight 

d-4S-C 

<t|rc 


df^ 

22 

0.97024 

0.96592 

0.96348* 

0.96087 

23 

0.96907 

0.96453 

0.96199 

0.95929 

24 

0.96787 

0.96312 

0.96048 

0.95769 

26 

0.96665 

0.96168 

0.95895 

0.95607 

26 

0.96539 

0.96020 

0.95738 

0.95442 

27 

0.96406 

0.95867 

0.95676 

0.95272 

28 

0.96268 

0.95710 

0.96410 

0.96098 

29 

0.96125 

0.95548 

0.95241 

0.94922 

30 

0.95977 

0.95382 

0.96067 

0.94741 

31 

0.95823 

0.95212 

0.94890 

0.94857 

32 

0.95665 

0.95038 

0.94709 

0.94370 

33 

0.95502 

0.948GO 

0.94525 

0.94180 

34 

0.95334 

0.94679 

0.94337 

0.93986 

35 

0.95162 

0.94494 

0.94146 

0.93790 

36 

0.94986 

0.94306 

0.93952 

0.93591 

37 

0.94805 

0.94114 

0.93756 

0.93390 

38 

0.94620 

0.93919 

0.93556 

0.93186 

39 

0.94431 

0.93720 

0.93353 

0.92979 

40 

0.94238 

0.93518 

0.93148 

0.92770 

41 

0.94042 

0.93314 

0.92940 

0.92558 

42 

0.93842 

0.93107 

0.92729 

0.92344 

43 

0.93639 

0.92897 

0.92516 

0.92128 

44 

0.93433 

0.92685 

0.92301 

0.91910 

45 

0.93226 

0.92472 

0.92085 

0.91692 

46 

0.93017 

0.92257 

0.91868 

0.91472 

47 

0.92806 

0.92041 

0.91649 

0.91250 

48 

0.92593 

0.91823 

0.91429 

0.91028 

49 

0.92379 

0.91604 

0 91208 

0.90805 

50 

0.92162 

0.91384 

0.90985 

0.90580 

51 

0.91943 

0.91160 

0.90760 

0.90353 

62 

0.91723 

0.90936 

0.90534 

0.90125 

53 

0.91502 

0.90711 

0.90307 

0.89896 

54 

0.91279 

0.90485 

0.90079 

0.89667 

55 

0.91055 

0 90258 

0.89850 

0.89437 

56 

0.90831 

0.90031 

0.89621 

0.89206 

57 

0.90607 

0.89803 

0.89392 

0,88975 

58 

0.90381 

0.89574 

0.891 02 

0.88744 

59 

0.90154 

0.89344 

0.88931 

0.88512 

60 

0.89927 

0.89113 

0.88699 

0.88278 

61 

0.89698 

0.88882 

0.88466 

0.88044 

62 

0.89468 

0.88650 

0.88233 

0.87809 

63 

0.89237 

0.88417 

0.87998 

0.87574 

64 

0.89006 

0.88183 

0.87763 

0.87337 

66 

0.88774 

0.87948 

0.87527 

0.87100 

66 

0.88541 

0.87713 

0.87291 

0.86863 

67 

0.88308 

0.87477 

0. 87054 

0.86625 

68 

0.88074 

0.87241 

0.86817 

0.86387 

69 

0.87839 

0.87004 

0.86579 

0.86148 

70 

0.87602 

0.86766 

0.86340 

0.85908 

71 

0.87365 

0.86527 

0.86100 

0.85667 

72 

0.87127 

0.86287 

0.85859 

0.85426 

73 

0.86888 

0.86047 

0.85618 

0.85184 

74 

0.86648 

0.85806 

0.85376 

0.84941 

75 

0.86408 

0.85564 

0.85134 

0.84698 

76 

0.86168 

0.86322 

0.84891 

0.84455 

77 

0.85927 

0,85079 

0.84647 

0.84211 

78 

0.85685 

0.84835 

0.84403 

0.83966 

79 

0.85442 

0.84590 

0.84158 

0.83720 

80 

0.85197 

0.84344 

0.83911 

0.83473 

81 

0.84950 

0.84096 

0.83664 

0.83224 

82 

0.84702 

0.83848 

0.8341^ 

0.82974 


(Continued on following Page,) 





1180 


ETHYl. ALCOHOL (Continued) 


% Alcohol 
by 

weight 





83 

0.84453^ 

0.83599 

0.83164 

0.82724 

84 

0,84203 

0.83348 

0.82913 

0.82473 

85 

0.83951 

0.83095 

0.82660 

0.82220 

86 

0.83697 

0.82840 

0.82405 

0.81965 

87 

0.83441 

0.82583 

0.82148 

0.81708 

88 

0.83181 

0.82323 

0.81888 

0.81448 

89 

0.82919 

0. 82062 

0.81626 

0.81186 

90 

0.82654 

0.81797 

0.81362 

0.80922 

91 

0.82386 

0.81529 

0.81094 

0.80655 

92 

0.82114 

0.81257 

0.80823 

0.80384 

93 

0.81839 

0.80983 

0.80549 

0.80111 

94 

0.81561 

0.80705 

0.80272 

0.79835 

95 

0.81278 

0.80424 

0.79991 

0.79555 

96 

0.80991 

0.801 38 

0.79706 

0.79271 

97 

0.80698 

0.79846 

0.79415 

0.78981 

98 

0.80399 

0.79547 

0.79117 

0.78684 

99 

0.80094 

0.79243 

0.78814 

0.78382 

100 

0.79784 

0.78934 

0.78506 

0.78075 


ETHYL ALCOHOL 


Specific gravitji' of aqueous solutions of ethyl alcohol at C and at C. 


AJo^ol 

Specific 

gravity 

Specific 

gravity 


Alc^ol 

Specific 

gravity 

Specific 

gravity 

by 

20® 

ilc 


by 

20®p 

25fc 

wcif^ht 

20®^ 

25®^ 


weight 

20®'^ 

25^ 

0 

1 . 00000 

1 . 00000 


32 

0.95207 

0.94986 

1 

0.99813 

0.99811 


33 

0.95028 

0.94802 

2 

0.99629 

0.99627 


34 

0.94847 

0.94613 

3 

0.99451 

0.99447 


35 

0.94662 

0.94422 

4 

0.99279 

0.99274 


36 

0.94473 

0.94227 

6 

0.99113 

0.99106 


37 

0.94281 

0.94031 

6 

0.98955 

0.98945 


38 

0.94086 

0.93830 

7 

0.98802 

0.98788 


39 

0.93886 

0.93626 

8 

0.98653 

0.98634 


40 

0.93684 

0.93421 

9 

0.98505 

0.98481 


41 

0.93479 

0.93212 

10 

0.98361 

0.98330 


42 

0.93272 

0.93001 

11 

0.98221 

0.98184 


43 

0.93062 

0.92787 

12 

0.98084 

0.98039 


44 

0.92849 

0,92571 

13 

0.97948 

0.97897 


45 

0.92636 

0.92355 

14 

0.97816 

0.97757 


46 

0.92421 

0.92137 

15 

0.97687 

0.97619 


47 

0.92204 

0.91917 

16 

0.97560 

0.97484 


48 

0.91986 

0.91697 

17 

0.97431 

0.97346 


49 

0.91766 

0.91475 

18 

0.97301 

0.97207 


50 

0.91546 

0.91251 

19 

0.97169 

0.97065 


51 

0.91322 

0.91026 

20 

0.97036 

0.96922 


52 

0.91097 

0.90799 

21 

0.96901 

0.96778 


53 

0.90872 

0.90571 

22 

0.96763 

0.96630 


54 

0.90645 

0.90343 

23 

0.96624 

0.96481 


55 

0.90418 

0.90113 

24 

0.96483 

0.96329 


56 

0.90191 

0.89883 

25 

0.96339 

0.96176 


57 

0.89962 

0.89654 

26 

0.96190 

0.96018 


58 

0.89733 

0.89423 

27 

0.96037 

0.95856 


59 

0.89502 

0.89191 

28 

0.95880 

0.95689 


60 

0.89271 

0.88959 

29 

0.96717 

0.95520 


61 

0.89040 

0.88725 

30 

0.95551 

0.95345 


62 

0.88807 

0.88491 

31 

0.95381 

0.95168 


63 

0.88574 

0.88256 






DENSITY OF ETHYL ALCOHOL 

This table gives the weight in grams of one cubic centimeter of ethyl 
alcohol as computed from Mendelejeff’s formula. 


Temp, °C. 

Density 

Temp. 

Density 

0 

0.80625 

20 

0.78945 

1 

0.80541 

21 

0.78860 

2 

0,80457 

22 

0.78775 

3 

0.80374 

23 

0.78691 

4 

0.80290 

24 

0.78606 

5 

0.80207 

25 

0.78522 

6 

0.80123 

26 

0.78437 

7 

0.80039 

27 

0.78352 

8 

0.79956 

28 

0.78267 

9 

0.79872 

29 

0.78182 

10 

0.79788 

30 

0.78097 

11 

0 79704 

31 

0.78012 

12 

0.79620 

32 

0.77927 

13 

0.79535 

33 

0,77841 

14 

0.79451 

34 

0.77766 

15 

0.79367 

35 

0.77671 

16 

0.79283 

36 

0.77585 

17 

0.79198 

37 

0.77500 

18 

0.79114 

38 

0.77414 

19 

0.79029 

39 

0.77329 
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METHYL ALCOHOL 

Specific gravity of a^eous solutions of methyl alcohol at ffiJS C* To 
convert to specific gravity at C, multiply the specific gravities as given 
in the table by 0.99908* 

[Arkiv. KemiMin* GeoL [2] 27, 32 (Stockholm.)] 


Speoi6c 


% 

gravity 

Alcohol 

Aicc^ol 


by 

by 


weiffht 

volume 

1.0000 

' 0.00 

0.00 

0.9999 

0.06 

0.07 

0.9998 

0.11 

0.13 

0.9997 

0.17 

0.20 

0.9996 

0.22 

0.27 

0.9995 

0.28 

0.33 

0.9994 

0.33 

0.40 

0.9993 

0.39 

0.47 

0.9992 

0.44 

0.53 

0.9991 

0.50 

0.60 

0.9990 

0.55 

0.67 

0.9989 

0.61 

0.73 

0.9988 

0.66 

0.80 

0.9987 

0.72 

0.86 

0.9986 

0.77 

0.93 

0.9986 

0.83 

1.00 

0.9964 

0.88 

1.06 

0.9983 

0.94 

1.13 

0.9982 

0.99 

1.20 

0.9981 

1.06 

1.26 

0.9980 

1,10 

1.33 

0.9979 

1.15 

1 .40 

0.9978 

1.20 

1.47 

0.9977 

1.26 

1,54 

0.9976 

1.31 

1.62 

0.9975 

1.36 

1.69 

1 0.9974 

1.41 

1.76 

0.9973 

1.46 

1.83 

0.9972 

1.52 

1.90 

1 0.9971 

1.67 

1.97 

0.9970 

1.62 

2.05 

0.9969 

1.67 

2.12 

0.9968 

1.72 

2.19 

0.9967 

1.78 

2.26 

0.9966 

1.83 

2.33 

0.9965 

1.88 

2.40 

0.9964 

1.93 

2.47 

0.9963 

1.98 

2.55 

0.9962 

2.04 

2.62 

0.9961 

2.09 

2.69 

0.9960 

2.14 

2.76 

0.9959 

2.20 

2.83 

0.9958 

2.26 

2.90 

0.9957 

2.31 

2.98 

0.9956 

2.37 

3.06 

0.9965 

2,43 

3.12 

0.9954 

2.49 

3.19 

0.9953 

2.65 

3.26 

0.9952 

2.60 

3.34 

0.9951 

2.66 

3.41 

0.9960 

2.72 

3.48 

0.9949 

2.78 

3.55 

0.9948 

2.84 

3.62 

0.9947 

2.89 

3.70 

0.9946 

2.96 

3.77 

0.9945 

3.01 

3.84 


Specific 

% 

% 

gravity 

Alcohol 

Alcohol 

15.6° p 

by 

by 


weight 

volume 

0.9944 

3.07 

3.91 

0.9943 

3.13 

3.98 

0.9942 

3.18 

4.06 

0.9941 

3.24 

4.13 

0.9940 

3.30 

4.20 

0.9939 

3.36 

4.27 

0.9938 

3.42 

4.35 

0.9937 

3.48 

4.42 

0.9936 

3.53 

4.49 

0.9935 

3.59 

4.57 

0.9934 

3.65 

4.64 

0.9933 

3.71 

4.71 

0.9932 

3.77 

4.79 

0.9931 

3.83 

4.86 

0.9930 

3.89 

4.94 

0.9929 

3.94 

6.01 

0.9928 

4.00 

5.08 

0.9927 

4.06 

5.16 

0.9926 

4.12 

5.23 

0.9925 

4.18 

5.30 

0.9924 

4.24 

5.38 

0.9923 

4.29 

5.45 

0.9922 

4.35 

5.52 

0.9921 

4.41 

5.60 

0.9920 

4.47 

5.67 

0.9919 

4.53 

6.74 

0.9918 

4.60 

5.82 

0.9917 

4.66 

5.89 

0.9916 

4.72 

5.96 

0.9915 

4.78 

6.04 

0.9914 

4.85 

6.11 

0.9913 

4.91 

6.18 

0.9912 

4.97 

6.25 

0.9911 

6.03 

6.33 

0.9910 

5.10 

6.40 

0.9909 

5.16 

6.47 

0.9908 

5.22 

6.55 

0.9907 

5.28 

6.62 

0.9906 

5.35 

6.69 

0.9905 

5.41 

6.77 

0.9904 

5.47 

6.84 

0.9903 

6.63 

6.91 

0.9902 

5.60 

6.98 

0.9901 

5.66 

7.06 

0.9900 

5.72 

7.13 

0.9899 

5.78 

7.21 

0.9898 

5.85 

7.28 

0.9897 

6.91 

7.36 

0.9896 

5.97 

7.44 

0.9895 

6.04 

7.52 

0.9894 

6,10 

7.59 

0.9893 

6.16 

7.67 

0.9892 

6.23 

7.76 

0.9891 

6.29 

7.82 

0.9890 

6.36 

7.90 

0.9889 

6.42 

7.98 


Spedfio 

gravity 

% 

Alcohol 

Alo^kol 

lM"c 

by 

by 


weight 

volume 

0.9888 

6.48 

8.05 

0.9887 

6.55 

8.13 

0.9886 

6.61 

8.21 

0.9885 

6.67 

8.29 

0.9884 

6.74 

8.36 

0.9883 

6.80 

8.44 

0.9882 

6.86 

8.52 

0.9881 

6.93 

8.59 

0.9880 

6.99 

8.67 

0.9879 

7.06 

8.75 

0.9878 

7.12 

8.83 

0.9877 

7.19 

8.90 

0.9876 

7.25 

8.98 

0.9875 

7.32 

9.06 

0.9874 

7.38 

9.14 

0 9873 

7.45 

9.22 

0.9872 

7.51 

9.29 

0.9871 

7.58 

9.37 

0.9870 

7.64 

9.45 

0.9869 

7.71 

9.53 

0.9868 

7.77 

9.61 

0.9867 

7.84 

9.68 

0.9866 

7.90 

9.76 

0.9865 

7.97 

9.84 

0.9864 

8.03 

9.92 

0.9863 

8.10 

10.00 

0.9862 

8.16 

10.07 

0.9861 

8.23 

10.15 

0.9860 

8.29 

10.23 

0.9859 

8.35 

10.31 

0.9858 

8.42 

10.38 

0 9857 

8.48 

10.47 

0.9856 

8.55 

10.55 

0.9855 

8.61 

10.63 

0.9854 

8.68 

10.71 

0.9853 

8.74 

10.79 

0.9852 

8.81 

10.87 

0.9851 

8.87 

10.95 

0.9850 

8.94 

11.03 

0.9849 

9.00 

11.10 

0.9848 

9.06 

11.18 

0.9847 

9.13 

11.26 

0.9846 

9.19 

11.34 

0.9845 

9.26 

11.42 

0.9844 

9.32 

11.60 

0.9843 

9.39 

11.58 

0.9842 

9.45 

11.66 

0.9841 

9.52 

11.74 

0.9840 

9.58 

11.82 

0.9839 

9.65 

11.90 

0.9838 

9.72 

11.98 

0.9837 

9.78 

12.06 

0.9836 

9.85 

12.14 

0.9835 

9.92 

12.23 

0.9834 

9.99 

12.31 

0.9833 

10.06 

12.39 





im 


AQUEOUS METHYL ALCOHOL AT C. (Continued) 


Speci6o 

gravity 

15.6^p 

Alo^ol 

by 

weifl^ht 

% 

Alcohol 

by 

volume 

Specific 

gravity 

15.6°* 

% 

Alcohol 

by 

weight 

Alt^ol 

by 

volume 

Specific % % 

gravity Alcohol Alcohol 

15.6° ' weiaht volume 

0.9832 

10.12 

12.47 

0.9772 

14.25 

17.50 

0.9712 

18.54 

22.64 

0.9831 

10.19 

12.55 

0.9771 

14.32 

17.59 

0.9711 

18.61 

22.73 

0.9830 

10.26 

12.63 

0.9770 

14.40 

17.68 

0.9710 

18.68 

22.82 

0.9829 

10.33 

12.71 

0.9769 

14.47 

17.76 

0.9709 

18.75 

22.90 

0.9828 

10.40 

12.79 

0.9768 

14.54 

17.85 

0.9708 

18.82 

22.99 

0.9827 

10.46 

12.87 

0.9767 

14.61 

17,93 

0.9707 

18.89 

23.07 

0.9826 

10.53 

12.95 

0.9766 

14.69 

18.02 

0.9706 

18.96 

23.16 

0.9825 

10.60 

13.04 

0.9765 

14.76 

18.10 

0.9705 

19.03 

23.24 

0.9824 

10.67 

13.12 

0.9764 

14.83 

18.19 

0.9704 

19.10 

23.33 

0.9823 

10.74 

13.20 

0.9763 

14.90 

18.27 

0.9703 

19.17 

23.41 

0.9822 

10.80 

13.28 

0.9762 

14.98 

18.36 

0.9702 

19.24 

*23.60 

0.9821 

10.87 

13.36 

0.9761 

15.05 

18.44 

0.9701 

19.31 

23.58 

0.9820 

10.94 

13.44 

0.9760 

15.12 

18.53 

0.9700 

19.38 

23.67 

0.9819 

11.01 

13.52 

0.9759 

15.19 

18.62 

0.9699 

19.45 

23.75 

0.9818 

11.07 

13.61 

0.9758 

15.27 

18.70 

0.9698 

19.52 

23.84 

0.9817 

11.14 

13.69 

0.9757 

15.34 

18.79 

0.9697 

19.59 

23.92 

0.9816 

11.21 

13.78 

0.9756 

15.41 

18.88 

0.9696 

19.66 

24.00 

0.9815 

11.27 

13.86 

0.9755 

15.49 

18.96 

0.9695 

19.73 

24.09 

0.9814 

11.34 

13.94 

0.9754 

15.56 

19.05 

0.9694 

19.80 

24.17 

0.9813 

11.41 

14.03 

0.9763 

15.63 

19.14 

0.9693 

19.87 

24.25 

0.9812 

11.47 

14.11 

0.9752 

15.70 

19.22 

0.9692 

19.94 

24.34 

0.9811 

11.54 

14.20 

0.9751 

15.78 

19.31 

0.9691 

20.01 

24.42 

0.9810 

11.61 

14.28 

0.9750 

15 85 

19.40 

0.9690 

20.09 

24.51 

0.9809 

11.67 

14.36 

0.9749 

15.92 

19.48 

0.9689 

20.16 

24.59 

0.9808 

11.74 

14.45 

0.9748 

16.00 

19.56 

0 9688 

20.23 

24.67 

0.9807 

11.80 

14.53 

0.9747 

16.07 

19.65 

0.9687 

20.30 

24.76 

0.9806 

11 .87 

14.62 

0.9746 

16.14 

19.74 

0.9686 

20.37 

24.84 

0.9805 

11.94 

14.70 

0.9745 

16.22 

19.83 

0.9685 

20.44 

24.92 

0.9804 

12.00 

14.78 

0 9744 

16.29 

19.91 

0.9684 

20.51 

25.01 

0.9803 

12.07 

14.87 

0.9743 

16.36 

20.00 

0.9683 

20.58 

25.09 

0.9802 

12.14 

14.95 

0 9742 

16.43 

20.09 

0.9682 

20.65 

25,17 

0.9801 

12.20 

15,04 

0.9741 

16.51 

20.17 

0.9681 

20.72 

25.26 

0.9800 

12.27 

15.12 

0.9740 

16.58 

20.26 

0.9680 

20.79 

25.34 

0.9799 

12.34 

15.21 

0.9739 

16.65 

20.35 

0.9679 

20.86 

25.42 

0.9798 

12.41 

15.29 

0.9738 

16.72 

20.43 

0.9678 

20.93 

25.61 

0.9797 

12.48 

15.38 

0.9737 

16.79 

20.52 

0.9677 

21.00 

25.59 

0.9796 

12.55 

15.46 

0,9736 

16.86 

20.60 

0.9676 

21.07 

25.68 

0.9795 

12.62 

15.55 

0.9735 

16.93 

20.69 

0.9675 

21.14 

25.76 

0.9794 

12.69 

15.63 

0.9734 

17.00 

20.77 

0.9674 

21.21 

25.84 

0.9793 

12.76 

15.72 

0.9733 

17.07 

20.86 

0.9673 

21.28 

25.93 

0.9792 

12.83 

15.80 

0.9732 

17.14 

20.94 

0.9672 

21.35 

26.01 

0.9791 

12.90 

15.89 

0.9731 

17.21 

21.03 

0.9671 

21.42 

26.10 

0.9790 

12.97 

15.97 

0.9730 

17.28 

21.11 

0.9670 

21.49 

26.18 

0.9789 

13.04 

16.06 

0.9729 

17.35 

21.20 

0.9669 

21.56 

26.26 

0.9788 

13.11 

16.14 

0.9728 

17.42 

21.28 

0.9668 

21.63 

26.35 

0.9787 

13.18 

16.23 

0.9727 

17.49 

21.37 

0.9667 

21.70 

26.43 

0.9786 

13.25 

16.31 1 

0.9726 

17.56 

21 .45 

0.9666 

21.77 

26.52 

0.9785 

13.32 

16.40 

0.9725 

17.63 

21.64 

0.9665 

21.84 

26.60 

0.9784 

13.39 

16.48 1 

0.9724 

17.70 

21.62 

0.9664 

21.91 

26.68 

0.9783 

13.46 

16.57 

0.9723 

17.77 

21.71 

0.9663 

21.98 

26.77 

0.9782 

13.53 

16.65 

0.9722 

17.84 

21.79 

0.9662 

22.05 

26.85 

0.9781 

13.60 

16.74 

0.9721 

17.91 

21.88 

0.9661 

22.12 

26.94 

0.9780 

13.67 

16.82 

0.9720 

17.98 

21.96 

0.9660 

22.19 

27.02 

0.9779 

13.74 

16.91 

0.9719 

18,05 

22.05 

0.9659 

22.26 

27.10 

0.9778 

13.82 

16.99 

0.9718 

18.12 

22.13 

0.9658 

22.33 

27.18 

0.9777 

13.89 

17.08 

0.9717 

18.19 

22.22 

0.9657 

22.40 

27.26 

0.9776 

13.96 

17.16 j 

0.9716 

18.26 

22.30 

0.9656 

22.47 

27.34 

0.9776 

14.03 

17.25 

0.9715 

18.33 

22.39 

0.9655 

22.54 

27.43 

0.9774 

14.11 

17.33 

0.9714 

18.40 

22.47 

0.9654 

22.61 

27.51 

0.9773 

14.18 

17.42 

0.9713 

18.47 

22.56 

0.9653 

22.68 

27.59 


(Continued on following pagei 
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AQUEOUS METHYU ALCOHOL AT If.fS C. (Continued) 



Specific 

gravity 

Alcohol 

% 

Alcohol 

15.60 

by 

by 

weight 

volume 

0.9636 

23.88' 

28.96 

0.9635 

23.95 

29.04 

0.9634 

24.02 

29.11 

0.9633 

24.09 

29.19 

0.9632 

24.16 

29.27 

0.9631 

24.23 

29.35 

0.9630 

24.31 

29.43 

0.9629 

24.38 

29.51 



METHYL ALCOHOL 


Specific gravity of aqueous solutions of methyl alcohol hy weight. 


% Alcohol 

weight 

d-fc 

d-jrC 

d^ 


% Alcohol 

by 

weight 

d-^ 

d^C 

d^' 

0 

0.9999 

0.9997 

0.9982* 


42 

0.9427 

0.9370 

0.9309 

1 

0.9981 

0.9980 

0.9965 


43 

0.9411 

0.9352 

0.9290 

2 

0.9963 

0.9962 

0.9948 


44 

0.9395 

0.9334 

0.9272 

3 

0.9946 

0.9945 

0.9931 


45 

0.9377 

0.9316 

0.9252 

4 

0.9930 

0.9929 

0.9914 


46 

0.9360 

0.9298 

0.9234 

6 

0.9914 

0.9912 

0.9896 


47 

0.9342 

0.9279 

0.9214 

6 

0.9899 

0.9896 

0.9880 


48 

0.9324 

0.9260 

0.9196 

7 

0.9884 

0.9881 

0.9863 


49 

0.9306 

0.9240 

0.9176 

8 

0.9870 

0.9865 

0.9847 


50 

0.9287 

0.9221 

0.9156 

9 

0.9856 

0.9849 

0.9831 


51 

0.9269 

0.9202 

0.9135 

10 

0.9842 

0.9834 

0.9815 


52 

0.9250 

0.9182 

0.9114 

11 

0.9829 

0.9820 

0.9799 


53 

0.9230 

0.9162 

0.9094 

12 

0.9816 

0.9805 

0.9784 


54 

0.9211 

0.9142 

0.9073 

13 

0.9804 

0.9791 

0.9768 


55 

0.9191 

0.9122 

0.9052 

14 

0.9792 

0.9778 

0.9754 


56 

0.9172 

0.9101 

0.9032 

15 

0.9780 

0.9764 

0,9740 


57 

0.9151 

0.9080 

0.9010 

16 

0.9769 

0.9751 

0.9725 


58 

0.9131 

0.9060 

0.8988 

17 

0.9758 

0.9739 

0.9710 


59 

0.9111 

0.9039 

0.8968 

18 

0.9747 

0.9726 

0,9696 


60 

0.9090 

0.9018 

0.8946 

19 

0.9736 

0.9713 

0.9681 


61 

0.9068 

0.8998 

0.8924 

20 

0.9725 

0.9700 

0.9666 


62 

0.9046 

0.8977 

0.8902 

21 

0.9714 

0.9687 

0.9651 


63 

0.9024 

0.8955 

0.8879 

22 

0.9702 

0.9673 

0.9636 


64 

0.9002 

0.8933 

0.8856 

23 

0.9690 

0.9660 

0.9622 


65 

0.8980 

0.8911 

0.8834 

24 

0.9678 

0.9646 

0.9607 


66 

0.8958 

0.8888 

0.8811 

25 

0.9666 

0.9632 

0.9592 


67 

0.8935 

0.8865 

0.8787 

26 

0.9654 

0.9618 

0.9576 


68 

0.8913 

0.8842 

0.8763 

27 

0.9642 

0.9604 

0.9562 


69 

0.8891 

0.8818 

0.8738 

28 

0.9629 

0.9590 

0.9546 


70 

0.8869 

0.8794 

0.8715 

29 

0.9616 

0.9575 

0.9531 


71 

0.8847 

0.8770 

0.8690 

30 

0.9604 

0.9560 

0.9519 


72 

0.8824 

0.8747 

0.8665 

31 

0.9590 

0.9546 

0.9499 


73 

0.8801 

0.8724 

0.8641 

32 

0.9576 

0.9531 

0.9483 


74 

0.8778 

0.8699 

0.8616 

33 

0.9563 

0.9516 

0.9466 


75 

0.8754 

0.8676 

0.8592 

34 

0.9549 

0.9600 

0.9450 


76 

0. 8729 

0.8651 

0.8567 

35 

0.9534 

0.9484 

0.9433 


77 

0.8705 

0.8626 

0.8542 

36 

0.9520 

0.9469 

0.9416 


78 

0.8680 

0.8602 

0.8518 

37 

0.9505 

0.9453 

0.9398 


79 

0.8657 

0.8577 

0.8494 

38 

0.9490 

0.9437 

0.9381 


80 

0.8634 

0.8551 

0.8469 

39 

0.9475 

0.9420 

0.9363 


81 

0.8610 

0.8527 

0.8446 

40 

0.9469 

0.9403 

0.9349 


82 

0.8585 

0.8501 

0.8420 

41 

0.9443 

0.9387 

0.9327 


83 

0.8560 

0.8475 

0.8394 










! 
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METHYL. ALCOHOL (Continued) 


% Alcohol 



weight 

40 

84 

0.8535 

85 

0.8510 

86 

0.8483 

87 

0.8456 

88 

0.8428 

89 

0.8400 

90 

0.8374 

91 

0.8347 




0.8449 

0.8366 

0.8422 

0.8340 

0.8394 

0.8314 

0.8367 

0.8286 

0.8340 

0.8258 

0.8314 

0.8230 

0.8287 

0.8202 

0.8261 

0.8174 


%Aloohoi 


t I 


92 

0.8320 

93 

0.8293 

94 

0.8266 

9 $ 

0.8240 

96 

0.8212 

97 

0.8186 

98 

0.8158 

99 

0.8130 

100 

0.8102 


d-jjC. 


0.8234 

0.8146 

0.8208 

0.8118 

0.8180 

0.8090 

0.8152 

0.8062 

0.8124 

0.8034 

0.8096 

0.8005 

0.8068 

0.7976 

0.8040 

0.7948 

0.8009 

0.7917 


IMMERSION REFRACTOMETER READINGS OF METHYL ALCOHOL 
AND ETHYL ALCOHOL AT 17.5°C.— DETORMINATION OF MIXTURES 
OF METHYL ALCOHOL AND ETHYL ALCOHOL IN AQUEOUS 

SOLUTION. 


The data in the table below are fdven in the Official and Teniative Methods of Analysis^ 4th od. (193^, 
p. 175; reprinted by permission of the Association of Oilicid Agricultural Chemists, Washington, D. C, 

The method for the determination of mixtures of these two alcohols is that of Loach and Lithgoe, 
Jour. Amer. Chem. Soc. 27, 964 (1905) as corrected by Williams, Ind. Eng. Chem. 19, 844 (1927). 

Example. — To calculate the percentage of methyl and etl^l alcohols in an aqueous mixture, assuming 
a digt.illate with an immersion refractometer reading of 35.0 at 17.5°C. and a specific gravity of 0.9793 
at 15.56® /15.56«C. 

By reference to the table below, an aqueous solution of methyl alcohol of specific cavity 0.9793 at 
15.56° /15.56®C. has an immersion reading of 23.2; an aqueous solution of ethyl alcohol of specific 
gravity 0.9793 at 15.56°/! 5 56°C. has an immersion reading of 39.4. The difference between these two 
values is: (39.4 — 23.2), or 16.2; therefore, (39.4 — 35.0) 16.2, or 27.2 % of the alcohols present in the 
mixture is methyl alcohol. 

By reforonc.e to tables showing the percentages of these alcohols corresponding to the various specific 
gravities, an aqueous methyl alcohol solution having a specific gravity of 0.9793 at 15.56°/15.56°C. 
contains 15.72% by volume of methvl alcohol. An aqueous solution of ethyl alcohol of the same 


100 cc. of the solution contain 4.56 cc. of methyl alcohol and 12.20 cc. of ethyl alcohol. At 15.56°(^., 
1 cc. of methyl alcohol weighs 0.7958 g., and 1 cc. of ethyl alcohol weighs 0.7939 g. Therefore, 100 cc. of 
the distillate contain 4.56 X 0.7958, or 3.63 g. of methyl alcohol; and, 12.20 X 0.7939, or 9.69 g. of 
ethyl alcohol. As 100 cc. of the distillate weigh 97.93 g., the distillate contains; 3 6.3 97.93, or 3.71 % 

by weight of methyl alcohol; and, 9.69 -i- 97.93, or 9.89% by weight of ethyl alcohol. 

This shows that there is present: By weight By volume 

Methyl alcohol : 3.71% 4.56% 

Ethyl alcohol : 9.89% 12.20% 


1^9 

Scale Headings 

Sp. Gr. 
15.56° 
15.56° 

Scale Readings | 

Methyl 

A!cohol 

Ethyl 

Alcohol 

Methyl 

Alcohol 

Ethyl 

Alcohol 

1 .0000 

15.0 

15.0 

.9800 

22.8 

38.3 

.9990 

15.3 

15.8 

.9790 

23.4 

39.9 

.9980 

15.6 

16.6 

.9780 

24.0 

41.5 

.9970 

15.9 

17.5 

.9770 

24.5 

43.1 

.9960 

16.2 

18.5 

.9760 

25.0 

44.8 

.9950 

16.5 

19.4 

.9750 

25.5 

46.5 

.9940 

16.9 

20.4 

.9740 

26.0 

48.2 

.9930 

17.2 

21.4 

.9730 

26.5 

49.8 

.9920 

17.5 

22.5 

.9720 

27.0 

51.5 

.9910 

17.9 

23.6 

.9710 

27.5 

53.0 

.9900 

18.2 

24.7 

.9700 

28.1 

64.6 

.9890 

18.6 

25.9 

.9690 

28.7 

66.1 

.9880 

19.0 

27.1 

.9680 

29.2 

57.6 

.9870 

19.5 

28.4 

.9670 

29.6 

59.1 

.9860 

19.9 

29.6 

.9660 

30.1 

60.6 

.9850 

20.4 

31.0 

.9650 

30.6 

62.0 

.9840 

20.8 

32.4 

.9640 

31.0 

63.3 

.9630 

21.3 

33.8 

.9630 

31.5 

64.6 

.9820 

21.8 

35.2 

.9620 

31.9 

65.8 

.9810 

22.3 

36.7 

.9610 

32.4 

67.0 


(Completed onfoUmeing page} 
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IMMERSION REFRACTOMETER READINGS OF METHYL ALCOHOL 
AND ETHYL ALCOHOL AT 17 •5°C.— DETERMINATION OF MIXTURES 
OF METHYL ALCOHOL AND ETHYL ALCOHOL IN AQUEOUS 
SOLUTION (Continued) 



Scale Readings 


Methyl 

Alcohol 

Ethyl 

Alcohol 

35.9 

■131 

36.2 


36.5 


36.8 

77.6 

37.0 

78.3 

37.3 

79.0 

37.6 

79.7 



PROOF AND PERCENTAGE OF ETHYL ALCOHOL 

U. S. Proof is double the alcoholic % by vol. at 60° F. Per cent of alcohol by wt. is 
approximately four-fifths of the % of alcohol by vol. British Proof is approximately 
11 parts by vol. of alcohol and 10 parts by vol. of water. It is the equivalent of 114.2 
U. S. Proof and has a sp. gr. of 0.9198 at 60^ F., with 57.06% by vol. or 49.24% by wt. 
of absolute alcohol. British Proof has the following relationships between % by wt. 
(B^)t % by vol. (F), % proof spirit (P), and sp. gr. (D). 

^ “ b X 2.208 ^ "" 0.7938 ^ X ^ X 1-26 P =• W X D X 2.208 


V = PX 0.5706 p = V X 1.7525 

DENSITIES OF VARIOUS SOLIDS AND LIQUIDS 

Approximate values at ordinary temperatures. 


Name 

Grama 
per cc 

Pounds 
per cu . ft . 


Name 

Grams 
per cc 

Pounds 
per cu.ft. 

Agate 

?. 5-2.8 

156-174 


China, German 

2.29-2.49 

143-155 

Alabaster 

2. 3-2. 8 

143-174 


Cinnabar 

8.12 

506 

Amber 

l.Q-1,1 

62.3-68.5 


Clay 

1.8-2. 6 

112-162 

Amphoboles 

2. 9-3. 2 

181-199 


Clinker brick 

1. 7-2.0 

106-125 

Anthracite 

1.4-1. 7 

87-106 


Coal 

1 .2-1.5 

75-93 

Argillite 

2.76-2.88 

172-179 


Coal, pressed 

1.25 

77.9 

Aebeetos 

2. 1-2. 8 

131-174 


Coke 

1.4 

87 

Asbestos paper 

1.2 

75 


Concrete 

1.80-2.45 

112-153 

Asphalt 

1.1-1. 5 

68.8-93.5 


Copal 

1.04-1.14 

64.8-71.0 

Barley 

0.51-0.69 

31.8-43.0 


Cork 

0.24 

15 

Basalt 

2.7-3. 2 

168-199 


Corkboard, black 

0.56 

35 

Bone 

1. 7-2.0 

106-125 


Corkboard, white 

0.25 

15.6 

Brick 

1.4-1. 6 

87-100 


Cotton, air dried 

1.47-1.60 

91.6-93.5 

Butter 

0.94-0.95 

58.5-59.2 


Diamond 

3.01-3.52 

187.8-219 

Calospar 

2.6-2. 8 

162-174 


Earth, loamy, dry 

1.6-1. 9 

100-118 

Caoutohouo 

0.92-0.99 

57.3-61,4 


Earth, loamy, pressed 

2.0 

125 

Cast iron 

7.25 

452 


Ebonite 

1.16 

71.6 

Celluloid 

1.4 

87 


Feldspar 

3.28-3. 50 

202-218 

Cement 

0.82-1.95 

61-121 


Fejdapar 

2.5 

156 

Chalk 

1.8-2. 6 

112-162 


Fire brick 

1.88-2.2 

118-137 

Charcoal 

0.4 

26 


Flax, air dried 

1.5 

93 

Charcoal, air free 

1.4-1. 6 

87-93 


Flint 

2.6-2. 8 

162-174 

China, Chinese 

2.38 

148 


' Flour, loose 

0.4-0. 5 

28-31 

China, French 

2.24 

140 


i Flour, preesed 

0.7-0. 8 

44-50 
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DENSITIES OF VARIOUS SOLIDS AND LIQUIDS (Continued) 


Qamboge 

1.2 

75 

Ocher 

3.5 

218 

Qarnet 

3.4-4. 3 

212-268 

Opal 

2.2 

137 

Qas carbon 

1.88 

117 

Paper 

0.70-1.15 

43.6-71.6 

Gasoline 

0.66-0.69 

41-43 

Paraffin 

0.87-0.91 

64.2-66.7 

Qeiatine 

1.27 

79.1 

Peat 

0.64 

39.9 

Glass, crystal 

2.0-3. 0 

181-187 

Petroleum ether 

0.665 

41.6 

Glass, flask 

2.6 

162 

Pig iron, gray 

6. 7-7. 6 

417-473 

Glass, flint 

3.15-3.90 

196-243 

Pig iron, white 

7. 0-7. 8 

436-486 

Glass, mirror 

2.45-2.72 

153-169 

Pitch 

1.07-1.10 

66.7-68.5 

Glass, window 

2. 4-2. 6 

150-162 

Pitch peat 

0.84 

52.5 

Glue 

1.27 

79.1 

Polishing slate 

2.1 

131 

Gneiss 

2. 4-2. 7 

150-168 

Porcelain clay 

2.2 

137 

Granite 

2.51-3.05 

156-190 

Porphyry 

2.4-2. 8 

150-174 

Graphite 

2.30-2.72 

143-169 

Potato 

1.06-1.13 

66.0-70.4 

Gravel 

1. 8-2.0 

112-125 

Pumide 

0.37-0.9 

23-56 

Gum arable 

1.31-1.45 

81.6-90.3 

Quicklime 

2. 3-3. 2 

143-199 

Gunpowder, loose 

0.9 

56 

Red lead 

8.6-9. 1 

536-567 

Gunpowder, pressed 

1.75 

109 

Rock salt 

2.28-2.41 

143-150 

Guttapercha 

0.96-0.99 

60-61.6 

Rosin 

1.07 

66.7 

Gypsum, calcined 

1.81 

113 

Rubber fabric 

1. 0-2.0 

62.3-125 

Gypsum, dry, moulded 

0.97 

60.4 

Rubber, gum 

0.92-0.96 

57.3-59.8 

Gypsum, sifted 

1.25 

77.9 

Rubber, raw 

0.92-0.96 

57.3-59.8 

Hemp, fiber, air dried 

1.5 

93 

Rye 

0.68-0.79 

42.4-49.2 

ice 

0.88-0.92 

54.8-57.3 

Sand, coarse 

1.4-1. 5 

87-93.5 

India rubber 

0.91-0.93 

56.7-57.9 

Sand, fine, dry 

1.40-1.65 

87.2-102.8 

Ivory 

1.83-1.92 

114-120 

Sand, Tine, moist 

1.90-2.05 

118.4-127.7 

Kaolin 

2. 2-2. 5 

137-156 

Sandstone 

2.2-2. 5 

137-156 

Lava, basaltic 

2. 8-3.0 

174-187 

Sandstone, artificial 

2.0-2. 1 

125-131 

Lava, trachitic 

2. 0-2. 7 

125-168 

Sea water 

1.025 

63.86 

Leather 

1.02 

63.5 

Siderite 

3.7-3. 9 

231-243 

Leather, dried 

0.86 

53.6 

Silica 

2.66 

166 

Lignite 

1.2-1. 5 

75-93 

Silk, raw 

1.56 

97.2 

Lime mortar, dry 

1.60-1.65 

99.7-102,8 

Slag, blastfurnace 

2. 5-3.0 

156-187 

Lime mortar, fresh 

1,75-1.80 

108-112 

Slaked lime 

1.15-1.25 

69.6-77.9 

Lime stone 

2.46-2.84 

153-177 

Siate 

2.65-2.70 

165-168 

Linoleum 

1.15-1.3 

71.6-81 

Snow, loose 

0.125 

7.79 

Litharge, artificial 

9. 3-9. 4 

579-586 

Soapstone 

2.7 

168 

Litharge, natural 

7.83-7.98 

488-497 

Starch, lumps 

1.53-1.56 

95.3-97.2 

Loam, dried 

1.5-1. 6 

93-100 

Steel, ingot 

7.87 

490 

Loam, fresh 

1.67-1.85 

104-115 

Sugar, white 

1.61 

100.3 

Marble 

2.52-2.85 

157-177.5 

Tallow 

0.90-0.97 

66.1-60.4 

Marl 

2.3-2. 5 

143-156 

Tar 

1.02 

63.6 

Masonry brick, dry 

1.42-1.46 

88.5-91.0 

Tufa, lump 

1.3 

81 

Masonry brick, fresh 

1.57-1.63 

07.8-101.5 

Tufa, tile 

0.8-0.9 

50-56 

Meerschaum 

0.99-1.28 

6/. 7- 79. 7 

Verdigris 

1.9 

118 

Mica 

2.65-3.2 

165-199 

Wax, seaiing 

1.8 

112 

Milk 

1.028-1.035 

Wheat 

0.7-0.8 

44-60 



64.04-64.48 

White lead 

6.7 

417 

Millstone quartz 

1.25-1.60 

77.9-99.7 

Wood 

0.31-1.33 

19.3-82.9 

Oats 

0.43 

26.8 

Wood naphtha 

0.810-0.848 60.5-62.9 




Wool, air dried 

1.32 

82.2 
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RELATIVE DENSITY AND VOLUME OF WATER* AND OF 
MERCURY AT VARIOUS TEMPERATURES 


These values are based upon the mass of one milliliter of water at 4®C. as unity. 
To cjonvert to absolute density in C. G. S. units multiply the value for relative 
density by 0.999973. 


WATER 


1 MERCURY ^ 


Relative 



Relative 



Temp. 

Density 

Volume 


Density 

Volume 

Temp. 

Degree C. 

g/ml 

ml/g 


g/ml 

ml/g 

Degree C. 

-20 




T3.6460 

0.0732869 

-20 

-19 




13.6425 

0.0733002 

-19 

-18 




13.6400 

0.0733135 

-18 

-17 




13.6375 

0.0733269 

-17 

-16 




13.6350 

0.0733402 

-16 

-15 




13.6326 

0.0733535 

—15 • 

-14 




13.6301 

0.0733670 

-14 

-13 




13.6276 

0.0733805 

-13 

-12 




13.6251 

0.0733940 

-12 

-11 




13.6226 

0.0734074 

-11 

-10 

0.99815 

1 . 001 86 


13.6202 

0.0734205 

-10 

-9 

0.99843 

1.00157 


13.6177 

0.0734338 

-9 

-8 

0.99869 

1.00131 


13.6152 

0.0734472 

-8 

-7 

0.99892 

1.00108 


13.6127 

0.0734608 

-7 

-6 

0.99912 

1.00088 


13.6103 

0.0734739 

-6 

-5 

0.99930 

1.00070 


13.6078 

0.0734873 

-6 

-4 

0. 99945 

1 .00055 


13.6053 

0.0735006 

-4 

-3 

0.99958 

1.00042 


13.6029 

0.0735140 

-3 

-2 

0.99970 

1 . 00031 


13.6004 

0.0735273 

-2 

-1 

0. 99979 

1.00021 


13.5979 

0.0735407 


0 

0.99987 

1.00013 


13.5955 

0.0735540 

0 

1 

0.99993 

1 .00007 


13.5930 

0.0735674 

1 

2 

0.99997 

1.00003 


13.5905 

0.0735808 

2 

3 

0.99999 

1.00001 


13.5880 

0.0735943 

3 

4 

1.00000 

1.00000 


13.5856 

0.0736075 

4 

5 

0.99999 

1.00001 


13.5831 

0.0736209 

5 

6 

0.99997 

1.00003 


13.5806 

0.0736342 

6 

7 

0.99993 

1.00007 


13.5782 

0.0736476 

7 

8 

0.99988 

1.00012 


13.5757 

0.0736610 

8 

9 

0.99981 

1,00019 


13.5732 

0.0736746 

9 

10 

0.99973 

1.00027 


13.5708 

0.0736877 

10 

11 

0.99963 

1.00037 


13.5683 

0.0737011 

11 

12 

0.99952 

1.00048 


13.5658 

0.0737145 

12 

13 

0.99940 

1 . 00060 


13.5634 

0.0737278 

13 

14 

0.99927 

1.00073 


13.5609 

0.0737412 

14 

15 

0.99913 

1.00087 


13.5584 

0.0737550 

15 

16 

0.99897 

1.00103 


13.5560 

0.0737680 

16 

17 

0.99880 

1 .00120 


13.5535 

0.0737813 

17 

18 

0.99862 

1.00138 


13.5511 

0.0737947 

18 

19 

0.99843 

1.00157 


13.5486 

0.0738081 

19 

20 

0.99823 

1.00177 


13.5461 

0.0738215 

20 

21 

0.99802 

1.00198 


13.5437 

0.0738348 

21 

22 

0.99780 

1 .00221 


13.5412 

0.0738487 

22 

23 

0.99756 

1 .00244 


13.5388 

0.0738617 

23 

24 

0.99732 

1.00268 


13.5363 

0.0738754 

24 

25 

0.99707 

1.00294 


13.5339 

0.0738888 

25 

26 

0.99681 

1 .00320 


13.5314 

0.0739022 

26 

27 

0.99654 

1 .00347 


13.5290 

0.0739153 

27 

28 

0.99626 

1.00375 


13.5265 

0.0739289 

28 

29 

0.99597 

1.00405 


13.5241 

0.0739423 

29 

30 

0.99567 

1.00435 


13.5216 

0.0739558 

30 

31 

0.99537 

1.00466 


13.5191 

0.0739691 

31 

32 

0.99505 

1.00497 


13.5167 

0.0739825 

32 

33 

0.99473 

1.00530 


, 13.5142 

0.0739960 

33 

34 

0.99440 

1 .00563 


13.5118 

0.0740094 

34 

35 

0.99406 

1.00598 


13.5094 

0.0740228 

35 


•See also the table: Properties of Saturated Steam. 
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RELATIVE DENSITY AND VOLUME OF WATER AND OF MERCURY 
AT VARIOUS TEMPERATURES 


WATER 

Relative 

Temp. Density Volume 

Decree C. g/nil ml/is 

36 

0.99371 

1.00633 

37 

0.99336 

1 .00669 

38 

0.99299 

1.00706 

39 

0.99262 

1.00743 

40 

0.99224 

1.00782 

41 

0.99186 

1.00821 

42 

0.99147 

1.00861 

43 

0.99107 

1.00901 

44 

0. 99066 

1.00943 

45 

0.99025 

1.00985 

46 

0.98982 

1.01028 

47 

0.98940 

1.01072 

48 

0.98896 

1 .01116 

49 

0.98852 

1.01162 

50 

0.98807 

1.01207 

51 

0.98762 

1.01254 

52 

0.98715 

1.01301 

53 

0.98669 

1.01349 

54 

0.98621 

1.01398 

55 

0.98573 

1.01448 

60 

0.98324 

1 .01705 

65 

0.98059 

1.01979 

70 

0.97781 

1 , 02270 

75 

0.97489 

1 . 02576 

80 

0.97183 

1.02899 

85 

0.96865 

1 .03237 

90 

0.96534 

1.03590 

95 

0.96192 

1 .03959 

100 

0.95838 

1 .04343 

110 

0.9510 

1.0515 

120 

0.9434 

1.0601 

130 

0.9352 

1 .0693 

140 

0.9264 

1.0794 

150 

0.9173 

1.0902 

160 

0.9075 

1.1019 

170 

0.8973 

1.1145 

180 

0.8866 

1 .1279 

190 

0.8750 

1.1429 

200 

0.8628 

1.1590 

210 

0.850 

1.177 

220 

0.837 

1.195 

230 

0.823 

1.215 

240 

0.809 

1 .236 

250 

0.794 

1.259 

260 



270 



280 



290 



300 



310 



320 



330 



340 



350 



360 



370 



380 



390 



400 



450 



500 







1 MERCURY 1 

Relative 



Dcn.siiy 

Volume 

Temp. 


, 

Degree C. 

13.5069 

0.0740362 

36 

13.5045 

0.0740496 

37 

13.5020 

0.0740630 

38 

13.4996 

0.0740765 

39 

13.4971 

0.0740898 

40 

13.4947 

0.0741033 

41 

13.4922 

0.0741167 

42 

13.4898 

0.0741301 

43 

13.4873 

0.0741435 

44 

13.4849 

0.0741570 

45 

13.4825 

0.0741704 

46 

13.4800 

0.0741838 

47 

13.4776 

0.0741972 

48 

13.4751 

0.0742107 

49 

13.4727 

0.0742241 

50 

13 4703 

0.0742375 

51 

13.4678 

0.0742510 

52 

13.4654 

0.0742644 

53 

13.4630 

0.0742778 

54 

13.4605 

0.0742913 

55 

13 4484 

0.0743585 

60 

13 4362 

0.0744257 

65 

13.4241 

0.0744930 

70 

13 4120 

0.0745602 

75 

13.3999 

0.0746276 

80 

13.3878 

0.0746949 

85 

13.3757 

0.0747623 

90 

13.3637 

0.0748294 

95 

13.3516 

0.0748971 

100 

13.328 

0.075032 

110 

13.304 

0.075167 

120 

13.280 

0.075303 

130 

13.256 

0.075439 

140 

13.232 

0.075575 

150 

13.208 

0.075712 

160 

13.184 

0.075849 

170 

13.160 

0.075986 

180 

13.137 

0.076124 

190 

13.113 

0.076262 

200 

13.089 

0.076400 

210 

13.065 

0.076539 

220 

13.042 

0.076678 

230 

13.018 

0.076818 

240 

12.994 

0.076958 

250 

12.970 

0.077099 

260 

12.947 

0.077239 

270 

12.923 

0.077371 

280 

12.899 

0.077513 

290 

12.876 

0.07/666 

300 

Under 20 ATM. 


12.853 

0.077810 

310 

12.829 

0.077954 

320 

12.805 

0.078099 

330 

12.781 

0.078245 

340 

12.758 

0.078391 

350 

12.734 

0.078538 

360 

12.710 

0.078685 

370 

12.686 

0.078834 

380 

12.662 

0.078993 

390 

12.638 

0.079133 

400 

12.517 

0.079897 

450 

12.395 

0.080686 

500 
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ABSOLUTE DENSITY OF WATER 

This table rives the weight in grams of a cubic centimeter of water at temperatures 
from O'’ to 30%. Water attains its maximum density at 3«98°C. at which temperature 
the density is 0.999973 (C. G. S.) 


Teinp .® C . 

Density 

Temp . ® C . 

Density 

Temp . ® C . 

Density 

Temp . ® C . 

Density 

0.0 

0.999841 

7.6 

0.999872 

15.2 

0.999069 

22.8 

0.997585 

0.2 

9854 

7.8 

9861 

15.4 

9038 

23.0 

7538 

0.4 

9866 

8.0 

9849 

15.6 

9007 

23.2 

7490 

0.6 

9878 

8.2 

9837 

15.8 

8975 

23,4 

7442 

0.8 

9889 

8.4 

9824 

16.0 

8943 

23.6 

7394 

1.0 

0900 

8.6 

9810 

16.2 

8910 

23.8 

7345 

1.2 

9909 

8.8 

9796 

16.4 

8877 

24.0 

7296 

1.4 

9918 

9.0 

9781 

16.6 

8843 

24.2 

7246 

1.6 

9927 

9.2 

9766 

16.8 

8809 

24.4 

7196 

1.8 

9934 

9.4 

9751 

17.0 

8774 

24.6 

7146 

2.0 

9941 

9.6 

9734 

17.2 

8739 

24.8 

7095 

2.2 

9947 

9.8 

9717 

17.4 

8704 

25.0 

7044 

2.4 

9953 

10.0 

9700 

17.6 

8668 

25.2 

6992 

2.6 

9958 

10.2 

9682 

17.8 

8632 

25.4 

6941 

2.8 

9962 

10.4 

9664 

18.0 

8595 

25.6 

6888 

3.0 

9965 

10.6 

9645 

18.2 

8558 

25.8 

6836 

3.2 

9968 

10.8 

9625 

18.4 

8520 

26.0 

6783 

3,4 

9970 

11.0 

9605 

18.6 

8482 

26.2 

6729 

3.6 

9972 

11.2 

9585 

18.8 

8444 

26.4 

6676 

3.8 

9973 

11.4 

9564 

19.0 

8405 

26.6 

6621 

4.0 

9973 

11.6 

9542 

19.2 

8365 

26.8 

6567 

4.2 

9973 

11.8 

9520 

19 4 

8325 

27.0 

6512 

4.4 

9972 

12.0 

9498 

19.6 

6285 

27.2 

6457 

4.6 

9970 

12.2 

9475 

19.8 

8244 

27.4 

6401 

4.8 

9968 

12.4 

9451 

20.0 

8203 

27.6 

6345 

5.0 

9965 

12.6 

9427 

20.2 

8162 

27.8 

6289 

5.2 

9961 

12.8 

9402 

20.4 

8120 

28.0 

6232 

5.4 

9957 

13.0 

9377 

20.6 

8078 

28.2 

6175 

5.6 

9952 

13.2 

9352 

20.8 

8035 

28.4 

6118 

5.8 

9947 

13.4 

9326 

21.0 

7992 

28.6 

6060 

6.0 

9941 

13,6 

9299 

21.2 

7948 

28.8 

6002 

6.2 

9935 

13.8 

9272 

21.4 

7904 

29.0 

5944 

6.4 

9927 

14.0 

9244 

21.6 

7860 

29.2 

5885 

6.6 

9920 

14.2 

9216 

21.8 

7815 

29.4 

5826 

6.8 

9911 

14.4 

9188 

22.0 

7770 

29.6 

5766 

7.0 

9902 

14.6 

9159 

22.2 

7724 

29.8 

5706 

7.2 

9893 

14.8 

9129 

22.4 

7678 

30.0 

5646 

7.4 

9883 

15.0 

9099 

22.6 

7632 
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FREEZING MIXTURES 

The table below gives the percent of the anhydrous material as shown in the column 
on the left in the eutectic mixture with ice. The eutectic temperature is the lowest 
temperature wWch can be obtained from a mixture of the siAstance with ice. To 
obtain the maximum cooling effect, the freezing mixture should be prepared with ice 
rather than with water and the other ingredient should be cooled to 0°C. For most 
purposes sodium chloride and ice, or calcium chloride and ice, mixtures are most 
common providing temperatures of -21.2®C. and -55°C. respectively. 


Formula of 
Substauce 

% 

Eutectic 
Temp. ®C. 


Formula of 
Bubslance 

% 

Eutectic 
Temp. ®C. 

BaCI, 

22.5 

-7.8 


'MnSO, 

32.2 

-10.5 

CaCI, 

29.8 

-55 


tilH 4 Cl 

18.6 

-15.8 

Ca(N03)2 

35 

-16 


INH 4 NO] 

41.2 

-17.35 

CuClz 

36 

-40 


(NH4)2S04 

38.3 

-19.05 

Cu(NO,)i 

36 

-24 


NaBr 

40.3 

-28 

CuSOi 

t1.9 

- 1.6 


NazCOi 

5.9 

- 2.1 

FeCi} 

33.1 

-55 


.IVaCi 

23.3 

-21.13 

FeSO. 

13.04 

-1.824 


5NaOH 

19 

-28 

HCI 

24.8 

-86 


filaNO] 

37 

-18.5 

HNOj 

32.7 

-43 


IN 82804 

12.7 

-3.65 

KzCOs 

39.5 

-36.6 


NazSzOs 

30 

-11 

KCi 

19.75 

- 11.1 


N 1 SO 4 

20.6 

-4.15 

KjCrOi 

36.6 

-11.3 


SO 3 

32 

-75 

KOH 

31.5 

-65 


SrClz 

26 

-18.7 

KNO 3 

10.9 

-2.9 


$r(N03)z 

24.5 

-5.75 

MgClz 

21.6 

-33.6 


ZnClz 

51 

-62 

Mg(N03)2 

34.6 

-29 


Zn(NO ,)2 

39.4 

-29 

MgS04 

19 

-3.9 

i 

ZnS04 

27.2 

-6.65 


NON-AQUEOUS COOLING BATHS 

Low temperatures may be produced by mixtures of various substances with carbon 
dioxide snow or by evaporation of low boiling liquids.* 


Substance 

Dor. C. 

1 

Substance 

Deg. C. 

Alcohol-carbon dioxide 

-72 

1 

Nitrogen, boiling point 

-196 

Ammonia, boiling point 

-33.4 

1 

Oxygen, boiling point 

-183 

Chloroform-carbon dioxide 

-77 

1 

Sulfur dioxide, boiling point 

-10 

Ether-carbon dioxide 

CO -78 

1 



Ethyl chloride, boiling point 

+12.5 

1 



Liquid air, boiling point 

-190 

1 




* The assertion that certain baths with COz snow, especially the acetone bath, give a temperature 
materially lower than pure dry COz snow is erroneous. Cf. Thiel and Caspar. Z. physik. Chem, 88 , 
257-93 {1914); C. A. 8 , 1229 {1914). Liquid nitrogen (but not liquid air, which is hazardous) poured 
into ethyl alcohol until a slush is formed gives a cooling bath —115® to — 125°C. 

According to Kolb, ChemUt^Analyst, 1-methoxy-2-propanol is a very good liquid for dry ice cool- 
ing baths. This solvent is available from the Dow Chemical Co., Midland, Mich., under the trade name 
OOWANOL 33-B. 
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COMPOSITION OF AQUEOUS ANTIFREEZE SOLUTIONS 

FREEZEVG POINT OF ETHYL ALCOHOL- WATER MIXTURES t 


Specific Gravity 

% alcohol 

% alcohol 

Freezing Point | 

20°/4®C. (68«F.) 

by weight 

by volume 

°C. 

OF 

0.99363 

2.5 

3.13 

-1.0 

30.2 

0.98971 

4.8 

6.00 

-2.0 

28.4 

0.98658 

6.8 

8.47 

-3.0 

26.6 

0.98006 

11.3 

14.0 

-5.0 

23.0 

0.97670 

13.8 

17.0 

-6.1 

21.0 

0.97336 

16.4 

20.2 

-7.6 

18.5 

0.97194 

17.5 

21.5 

-8.7 

16.3 

0.97024 

18.8 

23.1 

-9.4 

15.1 

0.96823 

20.3 

24.8 

-10.6 

12.9 

0.96578 

22.1 

27.0 

-12.2 

10.0 

0.96283 

24.2 

29.5 

-14.0 

6.8 

0.95914 

26.7 

32.4 

-16.0 

3.2 

0.95400 

29.9 

36.1 

-18.9 

-2.0 

0.94715 

33.8 

40.5 

-23.6 

-10.5 

0.93720 

39.0 

46.3 

-28.7 

-19.7 

0.92193 

46.3 

53.8 

-33.9 

-29.0 

0.90008 

56.1 

63.6 

-41.0 

-41.8 

0.86311 

71.9 

78.2 

-51.3 

-60.3 


FREEZING POINT OF METHYL (WOOD) ALCOHOL-WATER MIXTURES f 


Specific Gravity 
15.60C. (60®F.) 

% alcohol 
by weight 

% alcohol 
by volume 

Freezing Point 
®C. 

op 

0.993 

3.9 

5 

-2.2 

28 

0.986 

8.1 

10 

-5.0 

23 

0.980 

12.2 

15 

-8.3 

17 

0.974 

16.4 

20 

-11.7 

11 

0.968 

20.6 

25 

-15.6 

4 

0.963 

24.9 

30 

-20.0 

-4 

0.956 

29.2 

35 

-25.0 

-13 

0.949 

33.6 

40 

-30.0 

-22 

0.942 

38.0 

45 

-35.6 

-32 


FREEZING POINT OF PRESTONE— WATER MIXTURES ♦ 


1 % Prestone 

Specific Gravity 

Freezing Point | 

By Weight 

By Volume 


®C. 

oy 

10 

9.2 

1.013 


25.6 

15 

13.8 

1.019 


22.0 

20 

18.3 

1.026 


17.8 

25 

23.0 


-10.7 

12.8 

30 

28.0 


-14.0 

6.8 

40 

37.8 

1.053 

-22.3 

-8.2 

50 

47.8 

1.067 

-33.8 

-28.8 

60 

58.1 

1.079 

-49.3 

-66.7 


t Values are for pure alcohol. Since some commercial antifreezes contain small amounts of water, 
slightly higher volume concentrations than those given in the table may be required. Antifreezes also 
contain corrosion inhibitors and other additives to make them function properly as cooling liauids. 
These affect freezing point slightly and specific ^avity to a greater degree. If a protection taole is 
furnished by the manufacturer it would be used in preference to the values given above for the pure 
substance. 

* Eveready Prestone (manufactured by the National Carbon Co.), marketed for antifreeze purposes, 
is 97 % ethylene glycol containing fractional percentages of soluble and insoluble ingredients to prevent 
foammg, creepage and water corrosion in automobile cooling systems. 
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FREEZING POINT OF iso-PROPYL ALCOHOL-WATER MIXTURES f 


Specific Gravity 

% alcohol 

Freezing Point 


15.6®C. (60®F.) 

by volume 

®C 

®F. 

0.990 

5 

-1.7 

29 

0.985 

10 

-3.3 

26 

0.972 

15 

-6.1 

21 

0.969 

20 

-8.3 

17 

0.968 

25 

-11.1 

12 

0.964 

30 

-14.4 

6 

0.948 

35 

-17.8 

0 

0.948 

40 

-18.3 

-1 

0.940 

45 

-18.9 

-2 

0.924 

50 

-20.0 

-4 

0.912 

55 

-21 7 

-7 

0.900 

60 

-23.3 

-10 

0.889 

65 

-24.4 

-12 

0.878 

70 

-26.7 

-16 

0.864 

75 

-32.2 

-26 

0.854 

80 

-41 .7 

-43 


FREEZING POINT OF PROPYLENE GLYCOL-WATER MIXTURES t 


SjMicific Gravity 

% gly<?ol 

Freezing JMint 


15.6®C:. (60® F.) 

by volume 

®C. 

®F. 

1.004 

5 

-1.1 

30 

1 .006 

10 

-2.2 

28 

1.012 

15 

-3.9 

25 

1.017 

20 

-6.7 

20 

1.020 

25 

-8.9 

16 

1.024 

30 

-12.8 

9 

1.028 

35 

-16.1 

3 

1.032 

40 

-20.6 

-5 

1.037 

45 

-26.7 

-16 

1.040 

50 

-33.3 

-28 


FREEZING POINT OF GLYCEROL (GLYCERINE)-WATER MIXTURES * 


Freezing Point 


% Glycerol 
by Weight 

Specific Gravity 

Specific Gravi^ 


®F. 

15°/15®C. (i>9®F.) 

20®/20®C. (68®F.) 

®C. 

10 

1 .02415 

1.02395 

-1.6 

29.1 

20 

1.04935 

1 .04880 

-4.8 

23.4 

30 

1.07560 

1.07470 

-9.5 

14.9 

40 

1.10255 

1.10135 

-15.5 

4.3 

50 

1.12985 

1.12845 

-22.0 

-7.4 

60 

1.15770 

1.15605 

-33.6 

-28.5 

70 

1.18540 

1.18355 

-37.8 

-36.0 

80 

1.21290 

1.21090 

-19.2 

-2.3 

90 

1 .23950 

1 . 23755 

-1 .6 

29.1 

100 

1.26557 

1.26362 

17.0 

62.6 


t See footnote on preceding page. r j et /iao'tnx 

•The values arc those reported by Bosart and Snoddy (Jour. Ind. Eng. 506 (1927)), 

and Lane (Jour. Ind. Eng. Chern., 17, 924 (1925)) but modified by ad^ng 2®! to aU temperatures 
below 0®F in accordance with the suggestion of the Procter and Gamble Co. 
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FREEZING POINT OF MAGNESIUM CHLORIDE BRINES 


% Spec. Gray. Freezing Point 

by weight 15.6°C.(60»F.) «C. °F. 


3.11 


26.4 


5 

1.043 

6 

1.061 

7 

1.060 

8 

1.069 

9 

1.078 

10 

1.086 

11 

1.096 

12 

1.105 

13 

1.114 

14 

1.123 

15 

1.132 

16 

1.142 

17 

1.151 


-3.89 

25.0 

-4.72 

23.5 

-6.67 

21.8 

-6.67 

20.0 

-7.83 

17.9 

-9.05 

16.7 

-10.5 

13.1 

-12.1 

10.3 

-13.7 

7.3 

-15.6 

4.0 

-17.6 

0.4 

-19.7 

-3.5 


%MgCl* Spec. Gray. Freezing Print 
by weight I5.6»C.(60»F.) °C. »F. 


18 

1.161 

-22.1 

-7.7 

19 

1.170 

-25,6 

-12.2 

20 

1.180 

-27.4 

-17.3 

21 

1.190 

-30.6 

-23.0 

22 

1.200 

-32.8 

-27.0 

23 

1.210 

-28.9 

-20.0 

24 

1.220 

-25.6 

-14.0 

25 

1.230 

-23.3 

-10.0 

26 

1.241 

-21.1 

-6.0 

27 

1.251 

-19.4 

-3.0 

28 

1.262 

-18.3 

-1.0 

29 

1.273 

-17.2 

+1.0 

30 

1.283 

-16.7 

2.0 


FREEZING POINT OF SODIUM CHLORIDE BRINES 
Compiled in collaboration with C. D. Looker, Ph.D., International Salt Co., Inc. 


%NaCl 

by weight 

Spec. Grav. 
15^0. (59®F.) 

Freezing Point 
®F. 

15 

1.112 

-10.88 

12.4 

16 

1.119 

-11.90 

10.6 

17 

1.127 

-12.93 

8.7 

18 

1.135 

-14.03 

6.7 

19 

1.143 

-15.21 

4.6 

20 

1.152 

-16.46 

2.4 

21 

1.159 

-17.78 

+0.0 

22 

1.168 

-19.19 

-2.5 

23 

1.176 

-20.69 

-5.2 

23.3 (£) 1.179 

-21.13 

-6.0 

24 

1.184 

-17.0* 

+1.4* 

25 

1.193 

-10. 4* 

13.3* 

26 

1.201 

-2.3* 

27.9* 

26.3 

1.203 

0.0* 

32.0* 


%NaCl 
by weight 

ap«, r.r«v Freezing Print 
15°C.(59°F.) ®C. °F. 

0 

1.000 

0.00 

32.0 

1 

1.007 

-0.58 

31.0 

2 

1.014 

-1.13 

30.0 

3 

1.021 

-1.72 

28.9 

4 

1.028 

-2,35 

27.8 

5 

1.036 

-2.97 

26.7 

6 

1.043 

-3.63 

25.5 

7 

1.051 

-4.32 

24.2 

8 

1.059 

-5.03 

22.9 

9 

1.067 

-5.77 

21.6 

10 

1.074 

-6.54 

20.2 

11 

1.082 

-7.34 

18.8 

12 

1.089 

-8.17 

17.3 

13 

1.097 

-9.03 

15.7 

14 

1.104 

-9.94 

14.1 


* Saturation temperatures of sodium chloride dihydrate; at these temperatures 

NaCl*2H20 separates leaving the brine of the eutectic composition (E). 


PROPYLENE GLYCOL-GLYCEROL 

Propylene glycol, a satisfactory antifreeze with the advantage of being non-toxic* 
can be combined with glycerol, also an elBcient non-toxic antifreeze, to give a mixture 
that can be tested for freezing point with an ethylene glycol (Prestone) hydrometer. 
A raijrture of 70% propylene glycol and 30% glycerol (% by weight of water-free 
materials), when diluted, can 1^ tested on the standard instrument used for ethylene 
glycol solutions. 
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FREEZING POINT OF CALCIUM CHLORIDE BRINES 
Reproduced from “Dow Calcium Chloride for Refrigeration,** copyright 1929 
by The Dow Chemical Co., by permission. 
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Inches of mercury below one standard atmosphere (29.92 in.) 

To find equivalent weight of Dow 75-75% Solid multiply by 1.35 and for weiaht of Dow Flake 77-80% Calcium Chloride multipiy by 1.28. 
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Trade names for dichiorodifluoromethane, trichloromonofluoromethanej dichloromonofiuoromethane, and dichlorotetrafluoroethane. 
^ote X — Carbon Dioxide not a liquid at atmospheric pressure. 

^ote Y — Density of gas at (y’C. (S2rF,) and 760 mm. (1 atm.}, except for Ethyl Chloride for which no temperature has been given. 
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MOLECULAR DEPRESSION OF THE FREEZING POINT 

The constant Kf gives the depression of the freezing point in ®G. produced by 
solution of one gram molecular weight of a substance in 1000 grams of any one of the 
solvents listed below. 


Compound 

Freezing 

Point Kr 
“C. 

Heat of 
Fusion 
gram-cal. 
per gram 

Acetic acid 

16.7 

3.9 

43.2 

Aluminum brcmide 

97.5 

26.8 

10.47 

Barium chloride 

962 

108 

27.8 

Benzene 

5.5 

5.12 

30.1 

Benzophenone 

48.5 

9.8 

23.5 

Bromoform 

7.8 

14.4 

10.9 

Camphor* 

178.4 

37.7 

10.74 

Cyclohexane 

6.5 

20.0 

7,4 

m- Dm itro benzene 

89.8 

10.6 

24.7 

1, 4>Dioxane 

10,5 

4.9 


Diphenyl 

70.0 

8.0 

28.8 

Diphenylamine 

52.9 

8.6 

25.2 

Ethylene bromide 

9.98 

12.5 

13.5 

Formamide 

2 

3.8 


Formic acid 

8.6 

2.77 

ssls' 

Naphthalene 

80.2 

6.9 

36.0 


Compound 

Freezing 

Point Kf 

Heat of 
Fusion 
gram^'Cal. 
per gram 

^Naphthol 

122.5 

11.25 

31.3 

Nitrobenzene 

5.7 

8.1 

22.46 

Phenanthrene 

99.3 

12.0 

25.0 

Phenol 

42 

7.27 

29.0 

Salol 

43 

12.3 

16.13 

Stannic bromide 

31 

28.0 

6.49 

Stearic acid 

69 

4.5 

47.6 

Strontium chloride 

873 

107 

25.6 

Sulfuric acid 

10.5 

6.81 

24.03 

p'Toluidine 

44.5 

5.2 

39.9 

Tribromophenol 

96 

20.4 

13.4 

Tn phenyl methane 

93 

12.45 

21.1 

Tn phenyl phosphate 

49.9 

11.76 

17.56 

Urethane 

49.7 

6.14 

40.9 

Water 

0 

1.86 

79.67 

p- Xylene 

13.2 

4.3 

38.1 


* A Kf of 40 IS better. According to Past (Ber. 55, 1051, 3727 (1922) mol. wt. determinations may bo 
made with an ordinary thermometer. 

MOLECULAR ELEVATION OF THE BOILING POINT 

The constant Kb gives the elevation of the l)oiIing point in °C. produced by solution 
of one gram molecular weight of a sul)stan(;e in 1000 grams of any one of the solvents 
listed below. In the column headed Barometric Correction is given the number of de- 
grees for each mm. of difference btitween the l)arometric reading and 760 ram. of 
mercury to be subtracted from Kn if the pressure is lower, or added if higher, than 
760 mm. Cf. Hoyt and Fink, J, Phys, Chem. 41, 453 (1937). 






Heat of 




Barometric 

Vaporization 

Compound 

Boiling Point 
°C. 

Kb 

Correction 

gram-cal. 



per mm. Hg 

per gram. 

Acetic Acid 

118.5 

3 07 

0.0008 

96.8 

Acetone 

56 00 

1 71 

0.0004 

124.5 

Aniline 

184.3 

3.52 

0.0009 

103.7 

Benzene 

80.15 

2.53 

0.0007 

94.3 

Bromobenzene 

155.83 

6.26 

0.0016 

67.6 

Camphor 

208.25 

5.95 

0.0015 

74.23 

Carbon disulfide 

46.13 

2.34 

0.0006 

84.1 

Carbon tetrachloride 

76.50 

5.03 

0.0013 

46.4 

Chlorobenzene 

131.98 

4.15 

0.0011 

77.6 

Chloroform 

60.19 

3 63 

0.0009 

59.0 

Cyclohexane 

80.88 

2.79 

0.0007 

85.6 

Diphenyl 

Ethanol 

254.9 

78.26 

7.08 

1.22 

0.0018 

0.0003 

78.42 

204 

Ethyl acetate 

77.13 

2.77 

0.0007 

88.4 

Ethyl ether 

34.42 

2.02 

0.0005 

83.9 

Ethyl Iodide 

72.5 

5.05 

0.0013 

45.6 

Ethylene bromide 
n- Heptane 

131,6 

6.44 

0.0016 

46.2 

98.42 

3.43 

0.0008 

76.3 

n-Hexane 

68.59 

2.75 

0.0007 

79.3 

lodobenzene 

188.47 

8.53 

0.0021 

262! 8 

Methanol 

64.67 

0.83 

0.0002 

Methyl acetate 
Naphthalene 

57.1 

218.0 

2.15 

5.65 

0.0005 

0.0014 

98.1 

75.5 

Nitrobenzene 

210.85 

5.24 

0.0013 

79.1 

n-Octane 

125,80 

4.02 

0.0010 

70.9 

n-Pentane 

36.00 

2.04 

0.0005 

liV.S 

Phenol 

181.2 

3.56 

0.0009 

Stannic chloride 

114.1 

9.43 

0.0024 

30.3 

Toluene 

110.7 

3.33 

0.0008 

53916 

Water 

100.00 

0.512 

0.0001 
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IONIZATION CONSTANTS OF ACIDS AND BASES AT 25^ C. 

Figures in italics are activity constants (ionic strength zero). 

Values in the table have been collected from various sources including among 
others: 

KolthofT and Stenger: Volumetric Analysis, 2d ed. 1942, Vol. I, Table II, Published 
by Interscience Publishers, New York, by permission of the publishers. 

Mac Innes: Principles of Electrochemistry (1939), Table VIII, Published by Rein- 
hold Publishing Corp., New York, by permission of the publishers. 

Dippy: Chem. Reviews 25, 203~li (1939), 


ACIDS 


Acid 

Formula 

K 


Acetic 

HC2H3O2 

!.753XtO-^ 

4,76 

Acrylic 

HC3H3O2 

s.5ox/a-s 

4,26 

Adipic 

H2C6H8O4 

3,72x/t7-s 

4,43 

a-Alanine 

HC3H6O2N 

4.57X10-S 

2.34 

Allylacetic 

HC5 H7O2 

2.10X10-S 

4.68 

3 -Allylpropionio 

HC6H9O2 

1.90X10-5 

4.72 

Aluminum hydroxide 

AI( 0 H )3 

6. 3X10-1® 

12.20 

Anisic, ««e methoxybenzoic 




Arsenic 

H3A804 

ATi 5X10-5 

2.30 



Kz 8.3X10-* 

7.08 



Kz 6X10-10 

9.22 

Arsenious 

H3A803 

Ki 6 x 10-10 

9.22 

Barbituric 

HC 4 H 303 N 2 

1.05X10-4 

3.98 

Benzoic 

HCrHsOa 

6.30x10-5 

4.20 

Boric 

H3BO3 

s.sxto-^^ 

9,24 

Bromoaoetio 

HCaHaOaBr 

1.35X10 5 

2.87 

o-Bromobenzoio 

HC7H402Br 

1.40X10-3 

2.85 

rn-Bromobenzoio 

HC7H402Br 

1.54X10-4 

3.81 

p-Bromobenzoic 

HC7H402Br 

1.07X10'* 

3.97 

o-Bromophenylacetic 

HCaHcOaBr 

8.84X10-5 

4.05 

P-Bro mo phenyl acetic 

HCgHfiOzBr 

6.49X10-5 

4.19 

a>Bro mo propionic 

HC3H402Br 

1.06X10-3 

2.97 

3-Bromopropionic 

HC3H402Br 

9.5X10’5 

4.02 

^-(foo-Butenyl)-proplonic 

HC 7 Hn 02 

1.59x10-5 

4.80 

f«r<-Buiytbenzoic (p) 

HC„Hi 302 

3.98X10-5 

4.40 

p-<erf- Buty i-phenylacetic 

HC12H15O2 

3.82X10-5 

4.42 

n>Butyric 

HC4H7O2 

1,506X10-^ 

4.82 

/so- Butyric 

HC4H7O2 

1.55X10 5 

4.81 

Caffeine 

C8H10O2N4 

<1 XlO-14 


Camphoric 

H2C10H14O4 

Ky 2.7X10-5 

4.57 



Kz 8X10-4 

5.10 

n-Caproio 

HC6Hn02 

1.32x10-5 

4.88 

n-Caprylio 

HCgHisO* 

1.27X10-5 

4.90 

Carbonic 

HzCOa 

Ky 4,3/ XtO-^ 

6,37 



Kz 5 . 6 X/ 0 -H 

I0.2S 

Chioroacetic 

HC2H2O2CI 

/, 396X1(7-^ 

2.86 

o-Chlorobenzoio 

HC7H4O2CI 

/./97X/0~i 

2.92 

m-Chlorobenzoie 

HC7H4O2CI 

1,506X10-^ 

3.82 

p-Chiorobenzolc 

HC7H4O2CI 

1.04Xt(t^ 

3.98 

. o-Chiorooinnamio {irans) 

HCdHeOzCI 

5.83X10-5 

4.23 

m-Chlorocinnamic (frana) 

HCdHeOzCI 

6.08X10-5 

4.29 

P-Chiorocinnamic (trana) 

HCsHeOzCI 

3.86X10-5 

4.41 

o-Chiorophenylacetio 

HCsHeOzCI 

8 , 60 xl 0 r-s 

4.07 

m-Chlorophenylacetic 

HCsHeOzCi 

7.24Xiiti 

4.14 
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IONIZATION CONSTANTS OF ACIDS AND BASES AT 25 “ C. 


Acid 

Formula 

K 

*-^og K 

p-Oh(orophenylacetic 

HCsHeOzCI 

6.45 XJO-^ 

4. t9 

o-Chloro> 3 -phenylpropiontc 

HC 9 H 8 O 2 CI 

2. 65X10-* 

4.58 

m-Chloro-^-phdnylpropionic 

HCsHgOzCI 

2.60X10“* 

4.59 

p-Chloro-^-phenyipropionic 

HCsHaOiCI 

2.47 X10-* 

4.61 

a-Chloropropionic 

HC 3 H 4 O 2 CI 

1.6X10-3 

2.80 

3-Chloropropionio 

HC 3 H 4 O 2 CI 

8.4X10-* 

4.08 

Chromic 

H2Cr04 

Kz 3.2 XfO-^ 

6.49 

Cinnamic (c/s) 

HC 9 H 7 O 2 

1.32X10-“* 

3.88 

Cinnamic (irann) 

HC 9 H 7 O 2 

3.7X10 * 

4.43 

Cinnamylideneacetic 

HCi t H9O2 

3. 75X10-* 

4.43 

Citraconic 

H 2 C 5 H 4 O 4 

3.33X10-3 

2.48 

Citric 

H 3 C 6 H 5 O 7 

Ki 8.7X/0-* 

3.06 



Kz I.8X10-S 

4.74 



Kz 4.0 x/0-^ 

5.40 

Crotonic (irons) 

HC 4 H 5 O 2 

2.00 X 10 “* 

4.70 

Crotonic (/so) 

HC 4 H 5 O 2 

3.5X10-* 

4.46 

Cumintc 

HCjo Hi 1 02 

4.43X10* 

4.35 

Cyan uric 

CjHaOaNj 

1.8X10-7 

6.74 

Cycio butane- 1 , 1 -dicarboxylic 

H 2 C 6 H 6 O 4 

7.55X10 « 

4.t2 

Cyclohexane- 1 , 1 -dicarboxylic 

H 2 C 8 H 10 O 4 

3.54 X JO- ^ 

4.45 

Cyciopentane- 1 , 1-dicarboxylic H 2 C 7 H 8 O 4 

5.96X/0-S 

4.22 

Cyclopropane-1, l-dicarboxylic H 2 C 5 H 4 O 4 

/ .50 X /0-5 

4.82 

Dichloroacetic 

HC 2 HO 2 CI 2 

6X10-3 

1.30 

Diethyl acetic 

HCeHiiOz 

1.78X10-* 

4,75 

Diethyl barbituric 

HCsHnOjNz 

3a7Xl0“< 

7.43 

Diethyimaionic 

H2C7H,o04 

7.08x10-* 

s.ts 

3, 4-Dlmethoxy-phenylac6tic 

HCioHn 04 

4.64 X10-* 

4.33 

0 , 3 -Dim ethylacrylic 

HC 5 H 7 O 2 

7.6X10-6 

5.12 

Dimethytmalonic 

H 2 C 5 H 8 O 4 

7.06X10-^ 

4.t5 

Dinitro-o-cresol 

HC 7 H 5 O 5 N 2 

4.5X10-5 

4.35 

2 , 4-Dlnitrophenylacetlc 

HC8H506N2 

3.15x10-6 

3.50 

Diphenylacetic 

HCmHuOz 

1.15X10-6 

3.94 

Di-n-propylmalonic 

H 2 C 9 H 1404 

9. 20X10-* 

3.04 

Ethylacrylio 

HCs H 7 O 2 

2.02 X10-* 

4.69 

P-Ethyl benzoic 

HC 9 H 904 

4.43X10-5 

4.35 

Ethyl m atonic 

H 2 C 5 H 604 

1.09XIO-* 

3.96 

p-Ethyl-phenylacetIc 

HCioHi,02 

4.24X10-5 

4.37 

Ethy l-rt-propyl malonic 

H 2 C 8 H 1204 

7. 84 X to-* 

3.tt 

o-Fluorobenzoic 

HC 7 H 402 F 

6.41 XlO-4 

3.27 

m-Fluorobenzoic 

HC 7 H 402 F 

1.37X10-6 

3.86 

P-Fluorobenzoic 

HC 7 H 402 F 

7.22X10-^ 

4.t4 

p-Fluorophenylacetio 

HC 8 H 602 F 

6.68X10-5 

4.25 

Formic 

HCH 02 

1.77X10-6 

3.76 

Fumario 

H2C4H204 

Ky 9.3 X to-* 

3.03 



Kz 3.4X10-5 

4.47 

Gallic 

HC 7 H 50 S 

4X10-5 

4.40 

Qtutaric 

H2C5 H 8 O 4 

4.54X10-5 

4.34 

Qiycerophoephorio 

HZC 3 H 706 P 

Ky 3.4X10-3 

1.47 



Kz 6.4X10“» 

6.19 

Glycine 

HC2H402N 

4.57X10-3 

2.34 

Glycolic 

HCzHjO, 

1.52X10-* 

3.82 

n-Heptoic 

HC 7 H 1302 

1.28X10-5 

4.89 

Hexahydrobenzoio 

HC7Hit02 

1.28X10-5 

4.89 

Hippuric 

HCsHsOsN 

2.3X10-6 

3.64 

Hydrazoic 

HN* 

2.6X10-5 

4.69 
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IONIZATION CONSTANTS OF ACIDS AND BASES AT 25* C. 


Acid 

Formula 

K 

-loffiC 

Hydrocyanic 

HCN 

7.2XlO“io 

9.14 

i Hydrofluoric 

HF 

7.2Xl(t* 

3,14 

Hydrosuifuric 

HzS 

Ki 6.7X10-® 

7.24 



Ki 1.2X10“'* 

14.92 

Hydroquinone 

HCsHsOz 

(18®) 1.1X10-10 

9.96 

o-Hydroxybenzoic, aee salicylic 



m-Hydroxybonzoic 

HC7H5O3 

8.3X10-5 

4.08 

p-Hydroxybenzoic 

H2C7H4O3 

K^ 3.3x/(r^ 

4.48 



Kz 4.0X10-10 

9.40 

o-Hydroxycinnamic {irana) 

HCsHtOs 

2.44X10-5 

4.61 

m-Hydroxycinnarnic (jtrans) 

HC9H7O3 

4.00X10-5 

4.40 

Hypochlorous 

HCIO 

3.5X10-8 

7.46 

Iodic 

HIO3 

1.67X10-^ 

0.78 

o-Iodobenzoic 

HC7H4O2I 

1.37X10-3 

2.86 

m-lodobenzoic 

HC7H4O2I 

1.41 XIO--* 

3.85 

o-lodophenylacetio 

HC8H6O2I 

9.16X10-5 

4.04 

m-Iodophenylacetio 

HCsHfiOzI 

6.93X10-5 

4.16 

p-Iodophenylacetic 

HCgHeOzI 

6.64XI0-S 

4.18 

Itaconic 

H2C5H4O4 

ATi 1.46x10-8 

3.84 



Kz 2.8X10-6 

5.55 

Lactic 

HCjHsOa 

F.387XI0~* 

3.86 

Maleic 

H2C4H2O4 

ATi t.OxlO-^ 

2.00 



Kz 5.5x10-7 

6.26 

Malic 

H2C4H4OS 

ATi 4X10-8 

3.40 



Kz 9X10-6 

5.05 

Malonic 

H2C3H2O4 

Kj 1.397X10-^ 

2.85 



Kz 8.0X10-7 

6.10 

Mandelic 

HCaH703 

4.29X10-8 

3.37 

Mesaconic 

H2C5H4O4 

7.75X10-8 

3.11 

o-Methoxybenzolc 

HC8H7O3 

8.06X10-5 

4.09 

m-Methoxybenzoic 

HC8 Ht 03 

8.17X10-5 

4.09 

p-Methoxybenzoic 

HC8H7O3 

3.38X10-5 

4.47 

o-Methoxycinnamic (irons) 

HC10H9O3 

3.45X10-5 

4.46 

m-Methoxycinnamic (irons) 

HC10H9OJ 

4.21 XlO-5 

4.38 

p-Methoxycinnamic (irons) 

HCioHjOj 

2.89X10-5 

4.54 

p'Methoxyphenylacetic 

HC9H9O3 

4,36X10-^ 

4.36 

o-Methoxy-0-phenylpropionic 

HCioHn03 

1.57X10-5 

4.80 

m-Methoxy-^-phenylpropionic 

HCioHn O3 

2.22x10-5 

4.65 

p-Methoxy>^-phenylpropionic 

HC10H11O3 

2.04X10-5 

4.69 

o-Methylcinnamic (irons) 

HC,oH 902 

3.16X10-5 

4.50 

m-Methylcinnamic (irons) 

HC10H9O2 

3.61 X10-5 

4.44 

P-Methylcinnamic (irons) 

HCioHsOz 

2.73X10-5 

4.56 

Methylethylacrylic (cis) 

HC6H9O2 

7.1 XlO-6 

5.15 

Mothylethylacrylic (irons) 

HCsHgOj 

7.4x10-6 

5.13 

Methylethyl malonic 

H2C6H8O4 

t, 54X10-^ 

3.81 

Methylmalonic 

H2C4H4O4 

8.47X10“^ 

4.07 

2-Methyl>6-nitrobenzoic 

HC8H6O4N 

1.34X10-3 

1.87 

p-Methyl-phenylacetic 

HC9H9O2 

4.27x10-5 

4.37 

o-Methyl-3-phenylpropionio 

HC10H11O2 

2.17X10-5 

4.66 

m-Methyi*&-phenylpropionlc 

HCioHiiOa 

2.10X10-5 

4.68 

p-Methyi-Mhenylpropionic 

HCioHitOz 

2.07X10-5 

4.68 

Mucio 

HcCsHsOb 

6.1 XlO-8 

3.21 

a-Naphthoic 

HCuHtOz 

2.0X10-8 

3.70 

9-Naphthoio 

HC11H7O2 

6.9X10-5 

4.16 

o-NItrobenzoio 

HCTH4O4N 

6.71 xlO-3 

2.17 
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IONIZATION CONSTANTS OF ACIDS AND BASES AT 25® C. 


Acid 

Formula 

K 

—log K 

m-Nitrobenzoic 

HC7H4O4N 

3.21 XIO-^ 

3.49 

p-Nitrobenzoic 

HC7H4O4N 

3.76 XIO”* 

3.42 

o>Nitroctnnamic (/rana) 

HC9H6O4N 

7.07x10-5 

4.15 

m^Nitrocinnamic {trant) 

HC9H6O4N 

7,58X10-* 

4.12 

p-Nitrocinnamic (irons) 

HC9H6O4N 

8.99 X10-* 

4.05 

o-Nitrophenylacetic 

HC8H6O4N 

9.90 X10-* 

4.00 

m>Nitrophenylacetic 

HC8H6O4N 

1.08XlO-« 

3.97 

p'Nitrophenylacetic 

HC8H6O4N 

i.41 XlO-4 

3.85 

o-Nitro- 3 'Phonylpropionic 

HC9H8O4N 

3.13 X10-* 

4.50 

p>Nitro>^-phenylpropionic 

HC9H8O4N 

3.36 X10-* 

4.47 

Nitrous 

HNO2 

4X10“^ 

3.40 

Oxalic 

H2C2O4 

^1 6,5 X/0-^ 

1.19 



Kz 6,txt0-^ 

4.21 

n>Pelargonic 

HC9H17O2 

1.11 X10-* 

4.99 

Periodic 

HIO4 

2.3x10-2 

1.64 

Phenol 

HCsHsO 

1.3X10-10 

9.89 

o-Phenoxybenzoic 

HCiaHsOj 

2.97X10 ♦ 

3.53 

m-*Phenoxy benzoic 

HC13H9O3 

1.12X10-* 

3.95 

p-Phenoxy benzoic 

HCtsHgOi 

3.00X10-* 

4.52 

Phenylacetic 

HC8H7O2 

4.88 XfO-^ 

4.31 

o-Phenylbenzoic 

HCi 3 H9O2 

3.47x10-4 

3.46 

Y-Phenylbutyric 

HCioHnOz 

1. 75X10-* 

4.76 

Phenyl malonic 

H 2 C 9 H 604 

2.77X10-^ 

2.56 

0-Phenylpropionic 

HC9H9O2 

2.19 X10-* 

4.66 

Phosphoric 

H3PO4 

Ki 7.5X10-^ 

2.12 



Kz 6.2X10-* 

7.21 



Ki 4.8X10-1* 

12.32 

Phosphorous 

H3PO3 

Ki 1.6X10-2 

1.80 



Kz 7x10-7 

6.15 

Phenolphthalein 

C20H14O1. 

2x10-10 

9.70 

o-Phthalic 

H2C8H4O4 

#C| 1.3X10-* 

2.89 



Kz 3.9X10* 

5.41 

Picric 

HC6H2O7N3 

4.2X10-^ 

0.38 

Pimelic 

H2C7H10O4 

3.10X10* 

4.31 

Propenylacetic 

HC5H7O2 

3.11 X10-* 

4.51 

3‘Propenylpropionic 

HCeHgOz 

1.91 X10-* 

4.72 

Propionic 

HCsHsOz 

1. 343X10-* 

4.87 

n-Propylacrylic 

HCeHgOz 

1 .98X10-* 

4.70 

/so-Propyiacrylic 

HC 6 H 9 O 2 

1. 99X10-* 

4.70 

3-Propy!idenepropionic 

HC6H9O2 

3.05X10-* 

4.52 

3 -((?«o-Propylidene)-prop{onic 

HCsHsOz 

2.51 X10-* 

4.60 

n-Propyl malonic 

H2C6H8O4 

1.03X10-* 

3.99 

p-/so>Proypl>phenyiacetic 

HCnHi302 

4.06X10-* 

4.39 

Pyridine- 2 -carboxyiic 

HC6H4O2N 

6XlO-« 

6.30 

(Picolinic) 




Pyridine- 3 -carboxyl ic 

HC6H4O2N 

1.34X10-* 

4.67 

(Nicotinic) 




Pyridine- 4 -carboxyiic 

HC8H4O2N 

1. 07X10-* 

4.97 

(fao- Nicotinic) 




Pyromucic 

HC5H3O3 

7.01X10-* 

5.15 

Pyrophosphoric 

H4P2O7 

Ki 1.4x10-1 

0.85 



Kz 1.1X10-2 

1.96 



Kj 2.1x10-7 

6.68 



K 4 4.06X/0-10 

9.39 

Pyrotartaric 

H2C5H6O4 

8.6X10-* 

4.07 

Saccharin 

HC7H4O3NS 

Ki 2 . 6 x 10-2 

1.60 
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IONIZATION CONSTANTS OF ACIDS AND BASES AT 25*^ C. 


Acid 

Formula 


K 

—loff K 

Salicylic 

H2C7H403 

Kt 

1.06X10' 3 

2.97 



Kz 

3.6XlO'i^ 

13.44 

Selanious 

HzSeOs 


3X10-3 

2.62 



Kz 

6xia-« 

7.30 

Silicic 

H4Si04 

Ky 

2XlO“io 

CO. 9.7 

Stannic 

HzSnOj 


4X10-1* 

9.40 

Suberic 

HZC 8 H 12 O 4 


2,99X10-^ 

4.52 

Succinic 

H 2 C 4 H 4 O 4 

Ky 

6.4X10-^ 

4.19 



Kz 

2.7x10r^ 

5.57 

Sulfanllio 

HCsHsOaNS 


6.6xl0-< 

3.19 

Sulfuric 

H 2 SO 4 

Ky 

4X10-K?) 

0.40 



Kz 

1.2x10-3 

1.92 

Sulfurous 

HzSOs 

Ky 

t,72xl0r2. 

1.76 



Kz 

6.24 XW ^ 

7.20 

Tartaric 

HZC 4 H 4 O 6 

Ky 

9.6XJ0-* 

3.02 



Kz 

2.9X10-^ 

4.54 

Tartronic 

HzCaHzOs 


1 .05X10-3 

2.98 

Telluric 

H2Te04 

Ky 

6X10~7 

6.22 



Kz 

2X10-® 

7,70 

Tetroiic 

HC 4 H 3 O 2 


2.41 X 10-3 

2.62 

Thiosuifurlc 

H 2 S 2 O 3 


1X10-2 

2.00 

o-Toluic 

HC 8 H 7 O 2 


1 .23X10-3 

3.91 

m-Toluic 

HC 8 H 7 OZ 


6.36X10-5 

4.27 

p-Toluic 

HC 8 H 7 O 2 


4.24x10-5 

4.37 

Trichloroacetic 

HC 2 O 2 CI 3 


1.3X10-1 

0.89 

Trimethyiacetio 

HC 5 H 9 O 2 


8.91 X10-6 

6.05 

Uric 

C 5 H 4 O 3 N 4 


1.3X10-* 

3.89 

Valeric 

HCsHsOz 


1.56X10-5 

4.81 

fM-Valeric 

HC 5 H 9 O 2 


1.68X10-5 

4.77 

Vanillic 

HC 8 H 7 O 4 


3.0X10-5 

4.52 

Vinylacetic 

HC 4 HSO 2 


4.48X10-5 

4.35 


BASES 


Base 

Formula 


K 

—logX 

Acetanilide 

CHbCO-NH-CsHs 

(40°) 

4.1 Xl0-i« 

13.39 

Aconitine 

C34H47O11 N 


1.3x10-6 

5.89 

a-Alanine 

NHz-CsHsOz 


4.90X10-5 

4.31 

Ammonium hydroxide 

NH4OH 

(25°) 

1.8X10-5 

4.74 



(0°) 

1 .4X10-5 

4.86 



(10") 

1.6X10-5 

4.80 



(40°) 

2x10-5 

4.70 



(75") 

1.6X10-5 

4.80 



(100°) 

1.4X10-5 

4.85 

f«o-Amylamine 

NHz-CsHii 


4.0X10-6 

3.40 

Aniline 

NHz'CeHs 


3.83X10-10 

9.42 

Anthranilic acid 

NHz-CtHsOz 


1.4X10-12 

11.85 

Apomorphine 

Ci7Hi702N 


1.0X10-7 

7.00 

Arsenous oxide 

AS2O3 


1.1 X 10-6 

3.96 

Benzyiamine 

NH 2 -C 7 H 7 


2.0X10-5 

4.70 

Benzidine 

(NH2)2Ci2H« 

Ky 

9.3x10-10 

9.03 



Kz 

6.6X10-11 

10.25 

Beryllium hydroxide 

Be(OH)z 

Kz 

6x10-11 

10.30 

Brucine 

CzjH2604Nz 

Ky 

9X10-7 

6.06 



Kz 

2X10-12 

11.7 
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IONIZATION CONSTANTS OF ACIDS AND BASES AT 2S® C. 


Base 

Formula 

K 

— loaiC 

n-Butylamina 

NHz-CaHs 

4.1 XlO”^ 

3.39 

lAo-Butylamine 


2 . 6 X 10 ~* 

3.59 

•«c-Butylamine 

NH2C4H9 

3.6X10-4 

3.44 

<er<-Butyiamine 

NH2-C4H9 

2.8X10-4 

3.55 

CafTein ^ 

CBH 10 O 2 N 4 

(40«) 4.1X10-14 

3.39 

Cinchonidine 

C 19 H 220 N 2 

K, 1.6X10-* 

5.30 



/Cz 8.4X10-11 

10.08 

Cinchonine 

C 19 H 220 N 2 

Ki 1.4X10-6 

6.85 



ICz l.lXlO -10 

9.96 

Cocaine 

CI 7 H 2104 N 

2 . 6 x 10-6 

5.69 

Codeine 

Ci8H2i03N 

9x10-7 

6.05 

Colchicine 

C 22 H 2506 N 

4.5x10-1* 

12.35 

Coniine 

CsHiyN 

1 X 10 -* 

3.0 

Creatine (anhydrous) 

C 4 H 902 N 3 

(40°) 1.9x10-11 

10.72 

Creatinine 

C 4 H 70 N 3 

(40°) 3.7X10-11 

10.43 

Di-/tfo-amylamIne 

HN(C5H,i)2 

7.7X10-4 

3.11 

Di-f5o> butyl a mine 

HN(C4H9)2 

3.9X10-4 

3.41 

Diethylamine 

HN(C2H5)2 

1. 26X10“* 

2.90 

Diethyl benzylamine 

(C2H5)2N-C7H7 

3.0X10 5 

4.52 

Dimethylamine 

HN(CH3)2 

5.12 XfO-^ 

3.29 

Dimethylaminoantipyrine 

(CH3)2N-C,oH,ONi 

6.9x/(>-i® 

9. 76 

Dimethylbenzyiamine 

(CH3)2N-C7H7 

8.5X10-6 

6.07 

Dipropylamine 

HN(C3H7)2 

8.2x10-4 

3.09 

Emetine 

C29H4o04N2 

ATi 1.7X10-6 

6.77 



Kk 2.3x10-1 

6.64 

Ethanolamine 

H2N*C2HsO 

2.77XI0-S 

4.56 

Ethylamine 

C2Hs‘NH2 

5.6X10-4 

3.25 

Ethylenediamine 

(CH2NH2)2 

8.5X10-5 

4.07 

Glycine 

HzN-CHzCOzH 

3.98X10-5 

4.40 

Guanine 

C 5 H 5 ON 5 

(40°) 8.4x10-12 

11.08 

Hydrastine 

C 21 H 21 O 6 N 

1.7X10-6 

7.77 

Hydrazine 

(NH2)2 

3X10-6 

5.52 

Hydroquinine 

C 20 H 26 O 2 N 2 

4.7x10-6 

5.33 

Hydroxylamine 

NH20H 

1.07x10-8 

7.97 

Lead hydroxide 

Pb(OH)2 

9.6x10-4 

3.02 

Leucine 

HaN-CeHiiOx 

2.3X10 *2 

11.64 

o-Methoxybenzylamine 

NHz-CsHgO 

5.56X10-5 

4.25 

m-Methoxybenzylamine 

NHrCaHgO 

1.56X10-5 

4.81 

p>Methoxybenzy1amine 

NH 2 -C 8 H 90 

3.22X10-5 

4.49 

A^.N>I\4 ethoxy benzylamine 

CH30NH-C7H7 

4.75X10-5 

4.32 

Methylamine 

CH 3 NH 2 

4.38 X/0-* 

3.36 

o-Methytbenzylamine 

NH2*C8H9 

1.70X10-5 

4.77 

m>MethylbenzyIamine 

NH2*C8H9 

2.40X10-5 

4.62 

P-Methylbenzylamine 

NHz-CsHg 

2.55X10-5 

4.59 

N, A^-Methylbenzylamine 

CH3NH-C7H7 

3.80Xia5 

4.42 

Methyldiethylamine 

CH3N(C2H5)2 

2.7x10-4 

3.66 

Methyl red 

(CHj)2N-Ci3H902N2 

(18°) 3x10-12 

11.52 

Morphine 

Ci7H,90,N 

7.4X10-7 

6.13 

a-Naphthylamine 

C 10 H 7 NH 2 

8.56 X/(M* 

70.98 i 

3-Naphthylamine 

C 10 H 7 NH 2 

1.29x10-10 

9.89 

Narceine 

C 23 H 2708 N 

2X10-11 

10.7 

Narcotine 

C22H2)07N 

1.5X10-8 

7.82 

Nicotine 

C,oHi4N2 

Ki 7X10-7 

6.15 



Kz 1.4X10-11 

10.85 

Novocain 

C 13 H 20 O 2 N 2 

7X10-6 

5.16 
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IONIZATION CONSTANTS OF ACIDS AND BASES AT 25° C. 


Base 

Formula 


K 

—log . 

Papaverine 

C20H21 04N 


8xia-» 

8.10 

p-Piienetidine 

HsN-CsHiO 


2.2X10^ 

8.66 

c>Phenylamyiamine 

NH2 -Ci,H,s 


3.06 XlO-^ 

3.51 

^Phenylbutyiamino 

NH2 -CioHii 


1.59X10“^ 

3.80 

o-Phenylenediamino 

(H 2 N) 2 C 6 H 4 


3.3X10-1O 

9.48 

p-Phenytenediamine 

(H 2 N) 2 C 6 H 4 

Ky 

i.lxio-* 

7.96 



Kz 

3.5X10-1* 

11.46 

^•Phenylethylamine 

NH 2 *C 8 H 9 


6.75X10-S 

4.17 

3-Phenylethyl-methylamine 

CHaNH'CsHs 


i.39xia-< 

3.86 

Phenylhydrazine 

C6 HsNH*NH2 

(40‘») 

1.6X10-* 

8.80 

7 -Phenylpropylamlne 

NHz-CsHn 


2.48Xl(r« 

3.61 

N, yV-iAo>Propytbenzylam{ne 

C 3 H 7 NH-C 7 H 7 


4.18X10-5 

4.38 

Phyeoettgmine 

Ci$H 2 i 02 N 3 

Ky 

7.6X10-7 

6.12 



Kz 

5.7xicr'» 

12.24 

Pilocarpine 

CiiHiaOiNz 

Ky 

7X10-5 

7.15 



Kz 

2XlO-'» 

12.7 

Piperazine 

C4H10N2 

Ky 

6.4X10-5 

4.19 



Kz 

3.7XlO-« 

e.43 

Piperidine 

CsHiiN 


1.6x10-5 

2.60 

Piperine 

C17H19O3N 


1.0X10-15 

14.0 

n-Propylamine 

C3 H7NH2 


3.9X10-5 

3.41 

lAo-Propylamine 

C3H7NH2 


4.3x10-5 

3.37 

Propyl cyanide 

C3H7CN 


1.8X10-15 

14.74 

Pyridine 

CsHsN 


1,4x10-9 

S.8S 

Quinidine 

C20H24O2N2 

Kt 

3.5X10-5 

5.46 



Kz 

1 X 10-1® 

10.0 

Quinine 

C20H20O2N2 

Ky 

1 XlO-5 

6.0 



Kz 

1.3X10-1® 

9.89 

Quinoline 

C9H7N 


6.3x10-1® 

9.20 

Sarcoeino 

CHsNH-CzHsOz 


1.02X10-4 

3.99 

Semicarbazide 

H2N*CH30N2 

(40°) 

2.7X10-11 

10.57 

Silver hydroxide 

AflOH 


1.1 XlO-5 

3.96 

Solanine 

C44H71O15N 


2.2X10-7 

6.66 

Sparteine 

C 15 H 26 N 2 

Ky 

5.7x10-5 

2.24 



Kz 

1 XlO-5 

6.0 

Strychnine 

C2I H22O2N2 

Ky 

1 X 10-5 

6.0 



Kz 

2X10-1* 

11.7 

Tetramethylened {amine 

(NH2)2C4H, 


4.1 XlO-5 

3.39 

Thebaine 

C|9H2f O3N 


9X10-7 

6.05 

Theobromine 

C 7 H, 02 N 4 

(40°) 

4.8X10-15 

13.32 

Thiazole 

C3H3NS 


3.3X10-1* 

11.48 

Thiourea 

CH4N2S 


1.1X10-15 

14.96 

o-Toluidine 

H2N*C7H7 


3.3x10-10 

9.48 

m*Toluidine 

H2N-C7H7 


5.5X10-10 

9.26 

p-Toluidine 

H2N-C7H7 


2X10-0 

8.70 

T r{-/«o-butylamine 

(C4H9)3N 


2.1 X 10-5 

3.68 

Triethylamine 

(C2H5)3N 


5.55X/0-5 

3.25 

Trimethyiamine 

CCH,)jN 


5.2/X/I7-5 

4.28 

T rimethylenediamine 

(NH2)2C3H« 


2.8X10-5 

3.55 

Tripropylamine 

(C 3 H 7 )jN 


5X10-5 

3.30 

Urea 

CH40N2 


1.6x10-15 

13.82 

Veratrine 

C,2H4909N 


7X10-5 

5.15 

Xanthine 

CSH402N4 

(40°) 

4.8X10-15 

13.32 

Zine hydroxide 

Zn(OH )2 


4.4X10-5 

4.36 
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ACTIVITY COEFFICIENTS OF IONS IN WATER AT 25»C 


Values in the following table by Kielland (J. Am. Chem. Soc., 59, 1675; 1937) were 
calculated by means of one form of the Debye-Uiickel equation. 


1 

Total ionic concentration in moles per liter 

Inorganic ions 

0.001 0 

.002 

0.005 

0.01 

0.02 

0.05 0.1 

0.2 

H + 

0.975 0.967 

0.950 

0.933 0.914 

0.88 0.86 

0.83 

Li+ 

.975 

.965 

.948 

.929 

.907 

.87 .835 

.80 

Rb+ C 8 + NH 4 + TI+ Ag + 

.975 

.964 

.945 

.924 

.898 

.85 .80 

.75 

K+, CI-, Br-,I-, Cn- NOj-, NO3- 
OH-, F-, NCS-, NCO-, SH-, CIO, CIO,', 

.975 , 

.964 

.945 

.925 

.899 

.85 .805 

.755 

BrO,", 104“, Mn04” 

Na+ CdCI+ CIOj-.IO,-, HCO,-, H,P04-, 

.975 

.964 

.946 

.926 

.900 

.855 .81 

.76 

HSO,-, H 2 As 04 -,lCo(NH 3 ) 4 (N 02 ) 2 l ' 
804 *-, 8203^-, 82042- 820.2-, 

.976 

.964 

.947 

.928 

.902 

.86 .82 

.775 

Se 042 -,Cr 042 , HPO42- 
Pb 2 +, CO32-, 80 , 2 -. M0O42-, [Co(NH3)5CI12 

.903 

f 

867 

.803 

.740 

.660 

.545 .445 

.355 

(Fe(CN) 5 NO] 2 - 

Sr 2 +, Ba 2 \ Ra 2 +, Cd 2 + Hg 2 +, 32- S2O42-, 

.903 

.868 

.805 

.742 

.665 

.55 .455 

.37 

WO42- 

Ca 2 + Cu 2 + Zn 2 + Sn 2 + Mn 2 + fe^\ Ni 2 + 

.903 

.868 

.805 

.744 

.67 

.555 .465 

.38 

Co 2 ^^ 

.905 

.870 

.809 

.749 

.675 

.57 .485 

.405 

Mo 2 + Be 2 + 

P042-,|FB(CN)(12-,[Cr(NH3)6P‘, 

.906 

872 

.813 

.755 

.69 

.595 .52 

.45 

[Co(NH 3 ) 6 ] 2 MCo(NH 3 )s-H 20 P ^ 

.796 

.725 

.612 

.505 

395 

.25 .16 

.095 

[CoCethylonediatnine),]*'^ 

Ali\ Fe 3 + Cr2+ Sci+, Y2+, LaJ+,In2+, 

.798 

.731 

.620 

.52 

.415 

.28 .195 

.13 

Ce 3 + Pr2+ Nd2+,Sm»-^ 

.802 

.738 

.632 

.54 

.445 

.325 .245 

.18 

[Fe(CN)6l«- 

.668 

.57 

.425 

.31 

.20 

.10 ,048 

.021 

[Co(S20,)(CN)5P- 

.670 

.675 

.43 

.315 

.21 

.105 .055 

.027 

Th«+,Zr«+ Ce^+ 8 n 4 + 

.678 

.588 

.455 

.35 

.255 

.155 .10 

.065 

tCo(SO,)2(CN)4]s- 

.542 

.43 

.28 

,18 

.105 

.045 .020 

.009 

HCOO- Hi-citrate-, CH 3 NH 3 +, (CHj) 2 NH 2 

+ .975 

.964 

.946 

.926 

.900 

.855 .81 

.76 

NH,+CH 2 C 02 H, (CH 3 ),NH^ C 2 H 5 NH,+ 
CH,C 02 -, CH 2 CICO 2 -, (CH 3 ) 4 N+, 

.975 

.964 

.947 

.927 

.901 

.855 .815 

.77 

(C 2 H 5 ) 2 NH 2 +, NH 2 CH 2 CO 2 - 
CHCUCO,-, CCbCO*-, (CiHshNH*, 

.975 

.964 

.947 

.928 

.902 

.86 .82 

.775 

(C,H 7 )NH,+ 

C*HsC02-, C*H40HC02-, C(H4CIC02-, 
CsHsCH2C02-, CH,: CHCH 2 CO 2 -, 
(CH3)2C: CHCO 2 -, (C2Hs)4N 

,975 

.964 

.947 

.928 

.904 

.865 .83 

.79 

(C,H7)2NH2+ 

I 0 C*H 2 (N 02 ), 1 -,(C 3 H 7 ) 3 NH + 

.975 

.965 

.948 

.929 

.907 

.87 .835 

.80 

CH,0C*H4CQ2- 

.975 

.965 

.948 

.930 

.909 

.875 .845 

.81 

(C.H 5 ) 2 CHC 02 -,(C,H 7 ) 4 N + 

.975 

.966 

.949 

.931 

.912 

.880 .85 

.82 

(000)22-, H-citrate 2 - 

.903 

.867 

.804 

.741 

.662 

.55 .45 

.36 

H 2 C(C 02 ) 2 *-, (CH 2 C 02 ) 2 -, (CHOHCO.).*- 
C.H 4 (C 02 ) 2 -, HaCCCHaCO,),*-, 

.903 

.868 

.805 

.744 

.67 

.555 .465 

.38 

(CHtCHiCOi).*' 

Congo rod anion*-, t02C(CH2)5C02l2-, 

.905 

.870 

.809 

.749 

,675 

.57 .485 

.405 

I02C(CH2)6C02]*- 

.906 

.872 

.812 

.755 

.685 

.58 .50 

.425 

Citrato*- 

.796 

.728 

.616 

.51 

.405 

.27 .18 

.115 
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ELECTRICAL CONDUCTIVITY OF AQUEOUS SOLUTIONS 
In the table below are given values for the conductivity and the equivalent con- 
ductivity of various aqueous solutions. The percent by weight is that of the anhy- 
drous substance. The conductivity in mhos/cm. divided by the conductivity in 
gram-equivalents per cubic centimeter is the equivalent conauctivity. 


Formula Temp. % by Cond. Equiv. 


®c. 

Weight 

mho /cm 
XIO* 

Good. 

AgNOi 

18 

5 

256 

83.4 



10 

476 

74.3 



20 

872 

62.0 



40 

1565 

45.0 



60 

2101 

31.1 

BaCIi 

18 

5 

389 

77.7 



10 

733 

69.8 



15 

1051 

63.6 



24 

1534 

53.0 

Ba(NOj)2 

18 

4.2 

209 

63.0 



8.4 

352 

51.2 

Ba(OH)2 

18 

1.25 

250 

169.4 



2,5 

479 

160.2 

CHjCOzH 

18 

0.3 

3.18 

6.36 



1 

5.84 

3.50 



5 

12.25 

1 .464 



10 

15.26 

0.904 



20 

16.05 

0.470 



30 

14.01 

0.2698 



40 

10.81 

0.1546 



50 

7.40 

0.0838 



60 

4.56 

0.0428 



70 

2.35 

0.0189 



99.7 

0.0004 

0.00023 

0tHsCO2H 

18 

1.00 

4.79 

3.549 



5.01 

9.25 

1 364 



10.08 

11.13 

0.809 



20.02 

10.42 

0.379 



30.03 

8.18 

0.1970 



50.09 

3.77 

0.0541 



69.99 

0.85 

0.0088 



100 

0.C007 

0.00052 

CSH7CO2H 

18 

1.00 

4.55 

3.99 



5.02 

8.63 

1,51 



10.07 

9.86 

0.867 



15.03 

9.55 

0.555 



20.01 

8.88 

0.388 



50.04 

2.96 

0.0519 



70.01 

0.56 

0.0071 



100 

0.0Q06 


(CO2H)* 

18 

3.5 

508 

64.3 



7.0 

783 

48.8 

CaCl2 

18 

5 

643 

68.6 



10 

1141 

58.3 



20 

1728 

40.6 



25 

1781 

32.12 



30 

1658 

23.87 



35 

1366 

16.13 

CaCNO,)* 

18 

6.25 

491 

61.5 



12.5 

804 

47.9 


Formula ' 

Temp. 

%by 

Weight 

Cond. 
mho /cm 
X104 

Equiv. 

Cond. 

Ca(N03)2 

18 

25 

1048 

28.2 



37.5 

876 

14.15 



50 

469 

5.10 

CdBrz 

18 

0.0324 

2.31 

96.7 



0.0748 

4.70 

85.1 



0.154 

8.^4 

74.7 



0.506 

21.3 

57.0 



1 

35.7 

48.2 



6 

109 

28.4 



10 

164 

20.4 



20 

236 

14.3 



30 

273 

9.30 



13 

261 

6.34 

CdClz 

18 

0.0503 

4.95 

90.0 



0.200 

15.6 

71.2 



0.599 

36.4 

55.2 



1 

66.1 

50.1 



5 

167 

29.2 



10 

241 

20.2 



16 

282 

15.0 



20 

299 

11.39 



30 

282 

6.47 



40 

221 

3.40 



50 

137 

1.49 

Cdiz 

18 

1 

21.2 

38.5 



5 

60.9 

21.4 



10 

103.9 

17.5 



15 

146 

16.6 



20 

186 

14,2 



30 

254 

11.7 



40 

303 

9.35 



46 

314 

8.11 

Cd(N 03)2 

18 

1 

69.4 

81.6 



5 

289 

65.5 



10 

513 

66.7 



20 

827 

41.0 



30 

956 

28.7 



40 

903 

18.35 



48 

755 

11.62 

CdS04 

18 

0.0289 

2.47 

88.8 



0.0999 

6.92 

72.0 



0.495 

23.93 

49.9 



1 

41.6 

42.9 



5 

146 

29.0 



10 

247 

23.3 



25 

430 

13.82 



36 

421 

8.25 

CuClz 

18 

1.35 

187 

936 



9 

716 

493 



18.2 

924 

316 
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ELECTRICAL CONDUCTIVITY OF AQUEOUS SOLUTIONS 


Formula 

Temp. 

“C. 

% by Good. 
Weight mho /cm 
XIO^ 

Equiv. 

Cond. 


1 Formula 

Temp. % by 
“C. W«ght 

Cond. 

mbo/cm 

X104 

Equiv. 

Cond. 

CuCIa 

18 

28.75 

897 

155 


H 3 PO 4 

15 20 

1129 

16.56 



35.2 

699 

92 



30 

1654 

15.26 

Cu(N03)2 

15 

5 

365 

65.6 



35 

1858 

14.27 



10 

635 

54.7 

1 


50 

2073 

10.17 



15 

858 

47.1 



70 

1436 

4.42 



20 

1018 

40.0 



80 

979 

2.47 



25 

1089 

32.8 

1 


85 

780 

1.749 



35 

1062 

20.7 



87 

709 

1.566 

CuSOa 

18 

2.5 

109 

34.0 


H 2 SO 4 

18 5 

2085 

198.0 



5 

189 

28.7 



10 

3915 

179.9 



10 

320 

23.1 

Id 


15 

5432 

160.9 



15 

421 

19.19 



20 

6527 

140.2 



17.5 

458 

17.41 



25 

7171 

119.2 

HBr 

15 

5 

1908 

299.5 

m 


30 

7388 

98.9 



10 

3549 

269.3 



35 

7243 

80.4 



15 

4940 

241 .5 



40 

6800 

63.8 

HCO 2 H 

18 

4.94 

55.0 

5.03 



50 

5405 

37.9 



9.55 

75.6 

3.55 



60 

3726 

20.27 



20.34 

98.4 

2.12 



65 

2905 

14.40 



29.83 

103.8 

1.491 



70 

21 57 

9.36 



39.95 

98.4 

1 .033 



75 

1522 

5.95 



50.02 

86.4 

0.709 



80 

1105 

3.91 



70.06 

52.3 

0.294 



85 

980 

3.172 



89.02 

18,7 

0.0803 



86 

992 

3.161 



100 

2.8 

0.0105 



87 

1010 

3.169 

HCI 

16 

5 

3948 

281.0 



88 

1033 

3.193 



10 

6302 

219.1 



89 

1055 

3.212 



20 

7615 

126.2 



90 

1075 

3.224 



30 

6620 

69.8 



91 

1093 

3.236 



40 

5152 

39.1 



92 

1102 

3.220 

HF 

18 

0.004 

2.5 

131.8 



93 

1096 

3.160 



0.007 

3.8 

100.2 



94 

1071 

3.049 



0,015 

5.0 

65.9 



95 

1025 

2.881 



0.030 

8.0 

52.7 



96 

944 

2.624 



0.060 

12.3 

40.5 



97 

800 

2.199 



0.121 

21.0 

34.6 



99.4 

85 

0.228 



0.242 

36.3 

29.9 


HgBrt 

18 0.223 

0.16 

1.29 



0.484 

67.3 

27.7 



0.422 

0.26 

1.10 



1.50 

198 

26.2 


HgCit 

18 0.229 

0.44 

2.59 



2.48 

315 

25.1 



1.013 

1.14 

1.51 



4.80 

593 

24.3 



5.08 

4.21 

1.07 



7.75 

963 

24.2 


KBr 

15 5 

465 

106.9 



15.85 

1853 

22.1 



10 

928 

102.9 



24.6 

2832 

21 .3 



20 

1907 

98.1 



29.8 

3411 

20.7 



30 

2923 

92.4 

HI 

15 

5 

1332 

328.9 



36 

3507 

87.9 

HNO» 

18 

6.2 

3123 

307.1 


K'CHjCOi 15 4,67 

347 

71.4 



12.4 

5418 

257.0 



9.33 

625 

62.8 



24.8 

7676 

169.3 



28 

1256 

38.3 



31.0 

7819 

133.1 



46.67 

1122 

18.75 



37.2 

7545 

103.4 



65.33 

479 

5.25 



49.6 

6341 

61.1 


KCN 

15 3.25 

527 

104.2 



62.0 

4964 

36.4 



6.5 

1026 

99.7 

H,P04 

16 

10 

566 

17.54 

1 

K.CO, 

15 5 

561 

74.2 
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ELECTRICAL CO]>n>UCTIVITY OF AQUEOUS SOLUTIONS 


Fonmula Temp. % by Good. Equiv. 

^C. Weight mho /cm Cond. 

XIO^ 

KaCOi 15 10 1038 65.7 

20 1806 52.4 

30 2222 39.4 

40 2168 26.45 

50 1469 13.16 

K2C204 18 5 488 78.3 

10 915 70.8 

KCi 16 5 690 99.9 

I 10 1359 95.2 

15 2020 91.5 

20 2677 88.9 

21 2810 87.5 

KF 18 5 652 72.9 

10 1209 64.9 

20 2080 51.5 

30 2561 39.1 

40 2522 26.6 

K1 18 5 338 1 08.3 

10 680 104.9 

20 1455 103.4 

30 2303 100.1 

40 3168 94.1 

55 4226 78.2 

KNQi 18 5 454 89.2 

10 839 79.8 

15 1186 72.9 

20 1505 67.2 

22 1625 65.1 

KOH 15 4.2 1464 188.4 

8.4 2723 168.9 

16.8 4558 131.5 

25.2 5403 96.8 

33.6 5221 65.4 

42.0 4212 39.4 

Kg8 18 3.18 845 139.7 

4.98 1284 136.5 

9.93 2343 120.3 

19.96 4020 94.7 

29.97 4563 66.2 

36.08 4106 44.1 

47.26 2579 20.63 

K 2 SO 4 16 5 458 76.8 

10 860 69.4 

LitCX>a 18 0.20 34.3 63.5 

0.63 88.5 51.9 

LiCI 18 2.6 410 68.7 

5 733 60.6 

10 1218 49.0 

20 1676 31.9 

80 1399 16.78 

40 844 7.14 

Lil 18 6 296 76.5 

10 573 71.4 

20 1094 62.9 


Formula Temp. % by Cond. Equiv. 

*C. Weight mho /cm Cond. 


X104 

Lil 

18 

25 

1346 

59.4 

LiOH 

18 

1.25 

781 

148.2 



2.5 

1416 

132.5 



5 

2396 

109.2 



7.5 

2999 

89.0 

Li2S04 

15 

5 

400 

42.2 



10 

610 

30.9 

MgCla 

18 

5 

683 

62.4 



10 

1128 

49.5 



20 

1402 

28.37 



30 

1061 

13.18 



34 

768 

8.14 

MgCNOjlz 

18 

5 

438 

62.7 



10 

770 

53.1 



17 

1102 

42.3 

MgS04 

15 

5 

263 

30.1 



10 

414 

22.55 



15 

480 

16.60 



25 

415 

7.77 

MnCIa 

15 

5 

526 

63.3 



10 

844 

48.8 



15 

1055 

38.9 



20 

1134 

30.0 



25 

1090 

22.00 



28 

1016 

17.80 

Na-CHsCOz 

18 

5 

295 

47.3 



20 

651 

24.20 



32 

569 

12.47 

NazCOs 

18 

5 

451 

45.5 



10 

705 

33.9 



15 

836 

25.51 

NaCI 

18 

5 

672 

76.0 



10 

1211 

66.2 



15 

1642 

57.8 



20 

1957 

49.9 



25 

2135 

42.0 



26 

2151 

40.4 

Nal 

18 

5 

298 

86.1 



10 

581 

81 .6 



20 

1144 

73.1 



40 

2111 

55.9 

NaNOs 

18 

5 

436 

71.8 



10 

782 

62.3 



20 

1303 

48.5 



30 

1606 

37.1 

NaOH 

18 

t 

465 

184.5 



2 

887 

173.7 



4 

1628 

156.3 



8 

2242 

140.5 



8 

2729 

125.6 



10 

3093 

111.7 



15 

3490 

80.0 



20 

3284 

53.95 



25 

2717 

34.22 
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ELECTRICAL CONDUCTIVITY OF AQUEOUS SOLUTIONS 


Formula 

Temp. 

"C. 


Coud. 

mho/om 

X104 

Equiv. 

Good. 

NaOH 

18 

27.6 

2386 

26.69 



30 

2074 

20.83 



32.5 

1798 

16.35 



35 

1560 

12.93 



37.5 

1361 

10.34 



40 

1206 

8.44 



45 

977 

5.88 



50 

820 

4.30 

NaaS 

18 

2.02 

612 

115.7 



5.03 

1321 

97.2 



9.64 

2017 

73.7 



14.02 

2359 

56.7 



16.12 

2243 

46.0 



18.15 

2184 

38.7 

Na2S04 

18 

5 

409 

65.6 



10 

687 

44.7 



15 

886 

36.7 

NHs 

15 

0.10 

2.51 

4.25 



0.40 

4.92 

2.103 



0.80 

6.57 

1.408 



1.60 

8.67 

0.929 



4.01 

10.95 

0.475 



8.03 

10.38 

0.228 



16.15 

6.32 

0.0713 



30.5 

1.93 

0.0121 

NH 4 CI 

18 

5 

918 

96.8 



10 

1776 

92.4 



15 

2586 

88.4 



20 

3365 

85.0 



25 

4025 

80.5 

NH4l 

18 

10 

772 

105.1 



20 

1599 

101.7 



50 

4200 

84.5 

NH 4 NO] 

15 

5 

590 

92.6 



10 

1117 

85.9 


r- 

Formula 


Cond. 
mho /cm 
X104 

Equiv. 

Cond. 

NH 4 NO 3 

15 30 

2841 

67.1 


50 

3633 

47.4 

<NH4)2S04 15 5 

552 

71.0 


10 

1010 

63.1 


20 

1779 

52.7 


30 

2292 

43.1 


31 

2321 

42.0 

Pb(NOi)a 

15 5 

191 

60.4 


10 

322 

48.7 


15 

429 

41.4 


20 

621 

35.8 


25 

600 

31.3 


30 

668 

27.6 

SrCIi 

18 5 

483 

73.3 


10 

886 

64.3 


15 

1231 

56.8 


22 

1583 

46.5 

Sr(NO|)i 

15 5 

309 

62.8 


10 

627 

51.4 


15 

690 

43.0 


20 

802 

35.9 


25 

866 

29.66 


35 

861 

19.23 

ZnClz 

15 2.5 

276 

73.6 


5 

483 

62.8 


10 

727 

45.3 


20 

912 

26.1 


30 

926 

16.19 


40 

845 

10.12 


60 

369 

2.40 

ZnS04 

18 5 

<01 

29.3 


10 

321 

23.42 


15 

416 

19.13 


25 

480 

11.88 


30 

444 

8.66 


ELECTRICAL CONDUCTIVITY OF VARIOUS PURE LIQUIDS 


Liquid 

Temp, 

®C. 

mhos /cm 
or ohm" ^ 

Acetaldehyde 

15 

1.7X10~« 

Acetamide 

100 

<4.3X10"S 

Acetic acid 

0 

6X10-® 

If II 

25 

1.12X10-* 

Acetic anhydride 

0 

1 xio-« 

II II 

25 

4.8X10-7 

Acetone 

18 

2X10-* 

II 

25 

6X10-* 

Acetonitrile 

20 

7X10-« 

Acetophenone 

25 

6X10-* 

Acetyl bromide 

25 

2.4X10-* 

Aoetyl chloride 

25 

4X10-7 

Alizarin 

233 

1.45X10-«(?) 


1 Temp. mhos/om I 

1 Liquid ®C. or ohm"* can*-' I 

Aiiyi alcohol 

25 

7X10-* 

Ammonia 

-79 

1.3X10-» 

Aniline 

25 

2.4X10-4 

Anthracene 

230 

3X10-«» 

Arsenic tribromide 

35 

1.6Xl0-« 

Arsenic trichloride 

25 

1 . 2 X 10 -* 

Benzaldahyde 

25 

1 . 6 X 10 -T 

Benzene 

. . . 

7.6X10-* 

Benzoic acid 

125 

3X10-* 

Benzonitrile 

25 

6 X 10 -I 

Benzyl alcohol 

25 

1 . 8 XtO-« 

Benzyl benzoate 

25 

<1 X10-* 

Benzyiamine 

25 

<1.7X10-* 
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EUEICTRICAL CONDUCTIVITY OF VARIOUS PURE LIQUIDS 


liquid 

Temp. 

mhos/cm 
or ohm“^cm"^ 

Bromine 

17.2 

1.3X10“” 

Bromobenzene 

25 

<2X10“« 

Bromoform 

25 

<2X10-» 

fso- Butyl alcohol 

25 

8X10“« 

Capronitrile 

25 

3.7X10-® 

Carbon disulfide 

1 

7.8X10” 

Carbon tetrachloride 

18 

4X10” 

Chlorine 

-70 

<1 X10"” 

Chloroacetic acid 

60 

1.4X10-e 

m-Chloroaniline 

25 

5X10-B 

Chloroform 

25 

<2X10-8 

Chlorohydrin 

25 

5X10-7 

m-Cresol 

25 

<1.7X10-8 

Cyanogen 


<7X10-® 

Cymene 

25 

<2X10-8 

Oichioroaoetic acid 

25 

7X10-8 

Dichlorohydrin 

25 

1.2X10-5 

Diethyl carbonate 

25 

1.7X10-8 

Diethyl oxalate 

25 

7.6X10-7 

Diethyl sulfate 

25 

2.6X10-7 

Diethylamine 

-33.5 

2.2X10-9 

Dimethyl sulfate 

0 

1.6X10-7 

Epichlorohydrin 

25 

3.4X10-8 

Ethyl acetate 

25 

<1 X10-9 

Ethyl aoetoacetate 

25 

4X10-8 

Ethyl alcohol 

25 

1.35X10-9 

Ethyl benzoate 

25 

<1 X10-9 

Ethyl bromide 

25 

<2X10-8 

Ethyl ether 

25 

<4X10-” 

Ethyl iodide 

25 

<2X10-8 

Ethyl isothiocyanate 

25 

1.26X10-7 

Ethyl nitrate 

25 

5.3X10-7 

Ethyl thiocyanate 

25 

1.2X10-8 

Ethyiamine 

0 

4X10-7 

Ethylene bromide 

19 

<2X10-” 

Ethylene chloride 

25 

3X10-8 

Ethyiidene chloride 

25 

<1.7X10-8 

Eugenoi 

25 

<1.7X10-8 

Formamide 

25 

4X10-8 

Formic acid 

18 

6.6X10-5 

Formic acid 

25 

6.4X10-5 

Furfural 

25 

1.6X10-8 

Qallium 

30 

36,800 

Qermanium tetra- 

30 

7.8X10-5 

bromlde 



Glycerol 

25 

6.4X10” 8 

Glycol 

25 

3X10-7 

Guaiacd 

26 

2.8X10-7 

Heptane 

• • •«- 

<1 X10-1* 

Hexane 

18 

<1 X10-18 

Hydrogen bromide 

-80 

8X10-8 

Hydrogen chloride 

-96 

1 X10-8 

Hydrogen cyanide 

0 

3.3X10-8 

Hydrogen iodide 

B.P. 

2X10-7 

Hydrogen eulfide 

B.P. 

1X10-1* 


liquid 

Temp. 

mhos /cm 
or ohm-1 cm-* 

Iodine 

no 

1.3X10-19 

Kerosene 

25 

<1.7X10-8 

Mercury 

0 

10,629.6 

Methyl acetate 

25 

3,4X10-8 

Methyl alcohol 

18 

4.4X10-7 

Methyl ethyl ketone 

25 

1 XI 0-7 

Methyl iodide 

25 

<2X10-8 

Methyl nitrate 

25 

4.5X10-8 

Methyl thiocyanate 

25 

1.5X10-8 

Naphthalene 

82 

4X10-19 

Nitrobenzene 

0 

6X10-9 

Nitromethane 

18 

6X10-7 

D-or m-Nitrotoluene 

25 

<2X10-7 

Nonane 

25 

<1.7X10-8 

Oleic acid 

15 

<2X10-19 

Pentane 

19.5 

<2X10-10 

Petroleum 


3X10-” 

Phenetoie 

25 

<1.7X10-8 

Phenol 

25 

<1.7X10-8 

Phenyl isothiocyanate 

25 

1.4X10-8 

Phosgene 

25 

7X10-9 

Phosphorus 

25 

4X10-7 

Phosphorus oxy- 

25 

2.2X10-8 

chloride 

Pinene 

23 

<2X10-10 

Piperidine 

25 

<2X10-7 

Propionaldahyde 

25 

8.5X10-7 

Propionic acid 

25 

<1 XlO-9 

Propionitrile 

25 

<1 X10-7 

n-Propyi alcohol 

18 

5X10-8 

99 99 99 

25 

2X10-8 

iso-Propyl alcohol 

25 

3.5X10-8 

n-Propyl bromide 

25 

<2X10-8 

Pyridine 

18 

5.3X10-8 

Quinoline 

25 

2.2X10-8 

Salicylaldehyde 

25 

1.6X10-7 

Stearic acid 

80 

<4X10-” 

Sulfonyl chloride. 

25 

2X10-8 

SOCI2 

Sulfur 

115 

1X10-12 

99 

130 

6X10-11 


440 

1.2X10“’ 

Sulfur dioxide 

35 

1.5X10-8 

Sulfuric acid 

25 

1 X10-8 

Sulfuryl chloride. 

25 

3X10-8 

SOzClz 

Toluene 


<1X10-18 

o-Toluidine 

25* 

<2X10“* 

P-Toluidine 

100 

6.2X10-8 

Trichloroacetic acid 

25 

3X10-9 

Trimethyiamine 

-33.5 

2.2X10-19 

Turpentine 

. . . 

2X10‘4» 

iSo- Valerio acid 

80 

<4X10-18 

Water 

18 

4X10-8 

Xylene 


<1X10-18 

J 





EIJBCTRICAL CONDUCTIVITY OF STANDARD SOLUTIONS 

In the table below, the normal KCl solution was prepared by dissolving 74.59g 
of KCl in water and diluting to one liter at 18°C< The specific gravity of such a 
solution is 1.0449 at 18*^0. 

The concentrations of H 2 SO 4 and of MgS 04 are those of TnaxiiruiTu conductivity 
at 18®C. 

The NaCl solution is saturated at all the temperatures given, and heus a specific 
gravity of 1 . 2014 at 18®C. 


CoDductivity in athos /centimeter, or ohin"^cm“^. 


Temp. 

®C. 

KCl 

Normal 

KCl 

0.1 Normal 

KCl 

0.02 Normi^ 

KCl 

0.01 Normal 

H 2 SO 4 

Sp.G. 

1.2231 

NaCl 

Saturated 

MgS04 
Sp. G, 
1.190i«® 

0 

0.06541 

Hd. 00715 

0.001521 

0.000776 

0.5184 

0.1345 

0.02877 

1 

0.06713 

0.00736 

0.001566 

0.000800 

0.5304 

0.1386 

0.02979 

2 

0.06886 

0.00757 

0.001612 

0.000824 

0.5425 

0.1427 

0.03083 

3 

0.07061 

0.00779 

0.001659 

0.000848 

0.5547 

0.1469 

0.03188 

4 

0.07237 

0.00800 

0.001705 

0.000872 

0.5669 

0.1512 

0.03294 

5 

0.07414 

0.00822 

0.001752 

0.000896 

0.5792 

0.1555 

0.03402 

6 

0.07593 

0.00844 

0.001800 

0.000921 

0.5915 

0.1599 

0.03512 

7 

0.07773 

0.00866 

0.001848 

0.000945 

0.6038 

0.1643 

0.03623 

8 

0.07954 

0.00888 

0.001896 ; 

0.000970 

0.6161 

0.1688 

0.03735 

9 

0.08136 

0.00911 

0.001945 

0.000995 

0.6285 

0.1734 

0.03849 

10 

0.08319 

0.00933 

0.001994 

0.001020 

0.6408 

0.1779 

0.03963 

11 

0.08504 

0.00956 

0.002043 

0.001045 

0.6532 

0.1826 

0.04079 

12 

0.08689 

0.00979 

0.002093 

0.001070 

0.6656 

0.1872 

0.04197 

13 

0.08876 

0.01002 

0.002142 

0.001095 

0.6780 

0.1919 

0.04315 

14 

0.09063 

0.01025 

0.002193 

0.001121 

0.6904 

0.1967 

0.04434 

15 

0.09252 

0.01048 

0.002243 

0.001147 

0.7028 

0.2018 

0.04555 

16 

0.09441 

0.01072 

0.002294 

0.001173 

0.7151 

0.2063 

0.04676 

17 

0.09631 

0.01095 

0.002345 

0.001199 

0.7275 

0.2112 

0.04799 

18 

0.09822 

0.01119 

0.002397 

0.001225 

0.7398 

0.2161 

0.04922 

19 

0.10014 

0.01143 

0.002449 

0.001251 

0.7522 

0.2210 

0.05046 

20 

0.10207 

0.01167 

0.002501 

0.001278 

0.7645 

0.2260 

0.05171 

21 

0.10400 

0.01191 

0.002553 

0.001305 

0.7768 

0.2310 

0.05297 

22 

0.10594 

0.01215 

0.002606 

0.001332 

0.7890 

0.2360 

0.05424 

23 

0.10789 

0.01239 

0.002659 

0.001359 

0.8013 

0.2411 

0.05551 

24 

0.10984 

0.01264 

0.002712 

0.001386 

0.8135 

0.2462 

0.05679 

25 

0.11180 

0.01288 

0.002765 

0.001413 

0.8257 

0.2513 

0.05808 

26 

0.11377 

0.01313 

0.002819 

0.001441 

0.8378 

0.2565 

0.05937 

27 

0.11574 

0.01337 

0.002873 

0.001468 

0.8499 

0.2616 

0.06067 

28 


0.01362 

0.002927 

0.001496 

0.8620 

0.2669 

0.06197 

29 


0.01387 

0.002981 

0.001524 

0.8740 

0.2721 

0.06328 

30 


0.01412 

0 003036 

0.001552 

0.8860 

0.2774 

0.06459 

31 


0.01437 

0.003091 

0.001581 

0.8980 

0.2827 

0.06591 

32 


0.01462 

0.003146 

0.001609 

0.9099 

0.2880 

0.06723 

33 


0.01488 

0.003201 

0.001638 

0.9217 

0.2933 

0.06855 

34 


0.01513 

0.003256 

0.001667 

0.9335 

0.2987 

0.06988 

35 


0.01539 

0.003312 


0.9453 

0.3041 

0.07121 

36 


0.01564 

0.003368 


0.9570 

0.3096 

0.07264 
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SINGLE ELECTRODE POTENTIALS AT 25®C 


It is convenient to consider that the total emf of a cell is the sum of two “single 
electrode potentials.” That is, 

(1) EcuW = -^ox + EtbA 

Where Eor. is the single electrode potential of the electrode forming the negative pole 
of the cell, and J^rod is the single electrode potential of the electrode forming the posi- 
tive pole of the cell. An oxidation process always occurs at the negative pole of a 
primary cell, while a reduction process occurs at the positive pole. If a particular sub- 
stance IS more easily oxidized than hydrogen, its Eox is assigned a positive value and 
its a negative value. If a substance is not oxidized as easily as hydrogen, its Eox is 
n^ative and Ett^ is positive in sign. 

The values given in the table below are E®red values, where E® is the single electrode 
potential when each substance involved in the electrode reaction is at unit “activity.” 
Values of E°ox may be obtained merely by changing the sign of the E®red values. 

If the half reaction involves as product or reactant, the solution is acid. Half 
reactions involving OH“, NH3, CN~, CO3 , or S are reactions occurring in an 
alkaline solution. 

Not all of the E° values in this table were determined by emf measurements. Some 
were calculated from free energy data. For details, see Latimer, “The Oxidation 
States of the Elements,” Prentice-Hall, Inc., New York, 1938. 

One substance on the left side of each half reaction is an oxidizing agent, and one 
substance on the right side of each half reaction is a reducing agent. As one proceeds 
downward in the table the oxidizing agents increase in strength, and the reducing 
agents decrease in strength. In general, if two half reactions are represented by the 
following equations: 

ox. agentt + ne = red. agenti 
ox. agentz + = red. agenU 

and the second equation occurs lower in the table than the first equation, then a re- 
action may occur between ox. agentz and red. agenti, whereas no reaction is possible 
between ox. agenti and red. agentz. For example, considering the half reactions: 

Iz + 2e = 2I~ (E°red = 0.535 volt) 

Cu++ + 1- 4- e - Cul (E°red = 0.877 volt) 

from the rule, Cu**"*" should react with I“, and no reaction should occur between I 2 
and Cul. 

To obtain the overall reaction between two half reactions, the half reaction which is 
higher in the table is reversed. Each equation is multiplied through by the proper 
numbers so that the number of electrons lost in the reversed upper equation is equal 
to the number of electrons gained in the lower half reaction. The two half-reactions 
are then added. For the reaction between Cu+'*' and I" the overall reaction is obtained 
as follows: 


21"" = Iz “h 2c (upper half reaction reversed) 

2CU++ 4“ 21“ + 2c = 2CuI (reaction multiplied by two) 
2Cu'^+ 4“ 41“ = I 2 4" 2CuI (overall reaction) 


If two or more reactions between two substances are possible, usually the reaction 
involving half reactions which are farthest apart in the table will occur first. 

To calculate the single electrode p)otential, Ered, when the concentration of ions in- 
volved in the electrode reaction is other than unit activity, the following equation is 
used: 


(2) Ered 


0.000198322r , (up)* 

E,ed 


where n number of electrons (e) involved in the half reaction; Op activity of products. 
Or activity of reactants; and, a and h are the coefficients of products and reactants, 
respectively, in the half reaction written as a reduction reaction; T is the absolute 
temperature; the value of 0.000198322r at 25'' C is 0.05912. 
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SmCLE ELECTRODE POTENTIALS AT 25*C 
Examples 

For the cell; <~5Zn, Zn++(a = 1) || Cu++(a = 1), Cu, <+> 

E%ed = -0.761 or E°r^ = 0.344 

£°ox = 0.761 

Eo.li = E°ox + £?”red = 0.761 + 0.344 = 1.105 volts. 

To calculate the emf and overall cell reaction for the cell : 

(->(Pt)Sn++(a = 0.2) 11 Mn++(a = 0.3) <+> 

Sn++++(o = 0.8) Mn 04 -(a = 0.9) (Pt) 

(I H+(a = 0.5) 

= 0.14 or E%.d = 1.52 
E°„x = -0.14 

The upper half of the two reactions, involving Sn, i.s reversed to give the oxidation 
half reaction 

Sn++ = Sn +++■*•= 2e 

Eox = -0.14 - log,, ^ = _0.14 - 0.018 = -0.158 

The MnO." half reaction is written as a reduction reaction: 

MnO.- + 8II + 5e = Mn++ + 4H*0 


„ , 0.05912, 

EnA — 1.52 — logio 

o 


(0.3) 

(0.9) (0.5)8 


1.52 - 0.023 = 1.497 


^^oeii = Eox + = 0.158 + 1.497 = 1.339 volts 

5Sn‘^‘‘‘ = + lOe (oxidn. reaction multiplied by 5) 

2Mn04~ + 16H‘^' + 10c = 2Mn'^+ + 8H2O (red. reaction multiplied by 2) 


5Sn++ + 2Mn04- + 16H+ = 580-^+++ + 2Mn++ + 8H2O (complete reaction) 


Electrode 

Electrode Reaction 

i&®«d (volts) 

Li^ Li 

Li + -fe«LI 

-3.024 

C 8 + Cs 

Cs++€=C8 

-3.02 

Ca(OH) 2 , Ca, OH- 

Ca (O H) 2 +2e = Ca +20 H - 

-3.02 

Rb+ Rb 

Rb + +e = Rb 

-2.99 

Sr(OH) 2 * 8 H 20 , Sr, OH" 

Sr (OH) rSHzO + 2 e = Sr +20 H + 8 H 2 O 

-2.99 

Ba( 0 H) 2 . 8 H 20 , Ba, OH” 

Ba (O H) 2 . 8 H 20 + 2 e = Ba +20 H + 8 H 2 O 

-2.97 

K+ K 

K++«*K 

-2.924 

Ba++ Ba 

Ba+++ 2 c = Ba 

-2.90 

Sr++ Sr 

Sr+++ 2 e=Sr 

-2.89 

Ca++ Ca 

Ca+++ 2 e*=»Ca 

-2,87 

La (OH) 3 , La, OH- 

La (OH) 3 +3e - La +30H 

-2.76 

Na+ Na 

Na++e-Na 

-2.714 

Mo(OH) 2 , Mg, OH- 

Mg ( 0 H )2 + 2 e - Mg +20H 

-2.67 

La+++, La 

La++++3«»La 

-2.37 

AIO 2 - Al, OH” 

AI02”+2H20+3e==AI+40H 

-2.36 

Mg 

Mg+++ 2 e*Mg 

-2.34 

Ti++ Ti 

Ti+++ 2 e=Ti 

-1.75 


Si03-”+3H20+4e «SI +60H” 

-1.73 


HP03--+2H20+3e = P+50H” 

-1.71 

Be++, Be 

Be+++ 2 e-Be 

-1.70 

AI+++, Al 

AI++++3e-AI 

-1.67 

Mn(OH) 2 , Mn,OH” 

Mn(OH) 2 + 2 e-Mn+ 20 H” 

-1.47 

ZnS, 2n, S — 

ZnS+ 2 e-Zn+S”” 

-1.44 

MnCOs, Mn, COj”” 

MnCOs + 2 « •« Mn +CO 3 

-1.35 

Cr(OH),, Cr,OH” 

Cr (O H) 3 +3e - Cr +30 H ” 

-1.3 
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SINGLE ELECTRODE POTENTIALS AT 25'C 


Electrode 

Electrode Reaction 

B^nd (volts) 

2 n(CN) 4 “", Zn, CN" 

Zn (CN) 4 -" +20 «Zn +4CN- 

-1.26 

CdS, Cd, S— 

CdS+ 2 c-Cd +S— 

-1.23 

ZnOz— , Zn, OH" 

ZnOz— + 2 H 2 O +20 »Zn +40H- 

-1.216 

Cr 02 “, Cr, OH- 

Cr 02 -+ 2 H 20 +30 «Cr +40H- 

- 1.2 

(Pt) HCO 2 -, HCHO, OH- 

HC 02 -(aq) + 2 H 2 O+ 20 »HCHO(aq) + 



30H- 

-1.14 

NIS, Nl, S— 

NIS+ 20 -Ni+S— 

-1.07 

ZnCOj, Zn, CO 3 

ZnCOs + 2 © *»Zn +CO 3 

-1.07 

(Pt) PO 4 , HPO 3 -, OH- 

PO 4 + 2 H 2 O +20 » HPO 3 — +30H - 

-1.05 


N 2 O + 5 H 2 O +4e -2N H 2 OH +40H- 

-1.05 

Mn++ Mn 

Mn+++ 20 «Mn 

-1.05 

Zn(NH 3 ) 4 +^Zn, NHsCaq) 

Zn (N H 3 ) 4 +*^ +20 -Zn +4N H 3 

-1.03 

FeS, Fe, S — 

F 0 S+ 20 =Fe+S — 

- 1.00 

PbS, Pb, S— 

PbS+ 20 -Pb +s— 

-0.98 

(Pt) CNO-, CN- OH- 

CNO-+H 2 O+ 20 -CN-+ 2 OH- 

-0.96 

(Pt) Sn(OH)€— , HSnOa" OH- 

Sn (OH)«— +20 = HSnOz- +30H- +H 2 O 

-0.96 

CuzS, Cu, S — 

CU 2 S+ 20 - 2 CU+S" 

-0.95 

(Pt) CO 3 —, HCO 2 -, OH- 

CO 3 — + 2 H 2 O +20 - HCO 2 - +30H- 

-0.95 

CoS, Co, S” — 

CoS + 20 -Co +S— 

-0.93 

Te, Te— 

Te +20 — Te 

-0.92 

Cd(CN)4— . Cd,CN- 

Cd (CN) 4 — +2e - Cd +4CN- 

-0.90 

(Pt) SO 4 — ,S 03 — , OH- 

SO 4 —+H 2 O+ 20 -SO 3 — +20H- 

-0.90 

Fe(OH) 2 , Fe, OH- 

Fe(OH) 2+20 = Fe+ 2 OH- 

-0.877 

NIS, Ni, S— 

NiS+ 20 -Ni+S— 

- 0.86 


2 NO 3 - + 2 H 2 O +20 - N 2 O 4 +40H- 

-0.85 

(Pt) Co(CN)«— , Co(CN )6 

Co(CN )6 + 0 -Co(CN )6 

-0.83 

PtS, Pt, s— 

PtS+ 20 -Pt+S— 

-0.83 

(Pt) H 2 , oh- 

2 H 2 O+ 20 -H 2 + 2 OH- 

-0.828 

Cd(OH) 2 , Cd,OH- 

Cd (OH) 2 +20 - Cd +20H- 

-0.815 

CdCOs, Cd, CO 3 — 

CdCOs +20 - Cd +CO 3 — 

-0.80 

HSn 02 -, Sn, OH” 

HSnO2-+H2O+20-Sn+3OH- 

-0.79 


Se + 2 © — Se 

-0.78 

2n++ Zn 

Zn+++ 2 e-Zn 

-0.761 

CuS, Cu, S — 

CuS + 2 © — Cu +S-— 

-0.76 

FeCOa, Fe, CO 3 — 

FeCOa +2© — Fe +CO 3 

-0.756 

Co(OH) 2 , Co, OH- 

Co ( 0 H) 2 + 2 © “ Co +20 H - 

-0.73 

A 02 S, Afl, S 

AqzS +2e — 2 Ao +S 

-0.71 

(Pt) A 8 O 4 ,A802-, OH- 

ASO 4 +2H20 +2© - A 8 O 2 - +40H- 

-0.71 

Cr+++, Cr 

Cr++++30-Cr 

-0.71 

HflS, Ho, S— 

HflS+ 2 ©-Ho+S— 

-0.70 

A 8 O 2 -, As, OH- 

A802-+2H20+3e-A8+40H- 

- 0.68 

SbOz- Sb, OH- 

SbO2-+2H2O+30-Sb+4OH- 

- 0.66 

NI(0H)2, Ni, oh- 

Ni(OH) 2 + 20 -Ni+ 2 OH- 

- 0.66 

C 0 CO 3 , Co, CO 3 — 

C 0 CO 3 + 2 © — Co +CO 3 

-0.632 

(Pt) SO 3 — ,S”, OH- 

SO 3 — + 3 H 2 O +60 - S— +60H- 

-0.61 

Au(CN) 2 ", Au, CN- 

Au(CN)2-+0-Au+2CN- 

-0.60 

Cd(NH 3 ) 4 ++, Cd, NHj(aq) 

Cd ( N H 3 ) 4 ++ + 2 © «Cd +4N H 3 (aq) 

-0.597 

(Pt) HCH 0 (aq),CH 30 H(aq), 0 H- 

HCHO(aq) + 2 H 2 O+ 20 -CH 3 OH(aq) + 



20H- 

-0.59 

(Pt) SO 3 — , 8203 —, OH- 

2 SO 3 — + 3 H 2 O +4© - S 2 O 3 — +60 H - 

-0.58 

PbO, Pb, OH- 

PbO +H 2 O + 2 © - Pb +20H- 

-0.678 

(Pt) Fe(OH) 3 ,Fe(OH) 2 ,OH- 

Fe(OH)s+®-Fe(OH) 2 +OH- 

-0.66 

HPbOz- Pb, OH- 

H PbOz- + H 2 O +2© - Pb +30 H “ 

-0.64 

Qa-'‘++, Qa 

Qa-^-^+Se-Qa 

-0.62 


8 +2«-S— 

-0.508 
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SmCLE ELECTRODE POTENTIALS AT 25'’C 


Electrode 

Electrode Reaction 

E°nA (volts) 

PbCOs, Pb, COj-“ 

PbCOs + 2 ® * Pb +CO 3 — 

-0.506 


2 COi(aas) + 2 H++ 2 e-H 2 C 204 (aq) 

-0.49 

NI(NH3)6•^^N^, NH3(aq) 

Ni (N H 3 )s+-^ -f 2 e - Ni + 6 N H 3 (aq) 

-0.48 


NO 2 - H-HaO +« = NO +20H- 

-0.46 

NICO 3 , Ni, CO 3 — 

NiC03+a#»»Ni+C03— 

-0.46 

F 0 ++ Fe 

Fe+++ 2 e-«Fe 

-0.441 

Co(NH 3 )s++ Co, NHjCaq) 

Co(NH 3 )«+++ 2 ««Co+ 6 NH 3 (aq) 

-0.422 

(Pt) M+(10"7M), Hz 

2H+^(10-7|lf) + 2 ««H 2 

- 0.414 

(Pt) Cr+++ Cr++ 

Cr-^++ 4 -«**Cr 

-0.41 

Cd++ Cd 

Cd*-‘+ 2 o«»Cd 

-0.4021 

Ho(CN)4--,Hq,CN-- 

Hg (CN) 4 -^- +2c - Hg -f 4CN - 

-0.37 

Pbiz, Pb, I- 

Pbiz 4-2e«^Pb + 21 - 

-0.365 

CU 2 O, Cu, OH“ 

Cu 20 + H^+ 2 e-= 2 Cu+ 20 H- 

-0.361 

PbS 04 , Pb, SO 4 ” 

PbS 04 + 2 ^*Pb+S 04 “ 

-0.355 

TI(OH),TI, OH- 

TI(OH)+e*TI+OH- 

-0.345 

In+++ In 

In++++3#«In 

-0.340 

TI+, Tl 

Tl + +e=Tl 

-0.338 

Aq(CN) 2 , Aq, CN- 

Ag (CN) z-'+e » Ag + 2 CN- 

-0.29 

PbBr 2 , Pb, Br- 

PbBr 2 + 2 e = Pb+2Br- 

-0.280 

Co++ Co 

Co+++ 2 «-Co 

-0.277 

PbCl 2 , Pb, Cl- 

PbCl 2 + 2 e = Pb+2CI- 

-0.268 

Ni++, Ni 

Ni+++2««Ni 

-0.250 

Cu(OH) 2 , Cu,OH- 

Cu(OH) 2 + 2 e=Cu+ 20 H- 

-0.224 

(Pt) V+++, V++ 

V++++e*V 

- 0.20 

(Pt) H 3 PO 4 , H 3 POJ, 

H 3 PO 4 + 2 H + + 2 e « H 3 PO 3 +H 2 O 

- 0.20 

Cul, Cu, 1“ 

Cul +e = Cu +1” 

-0.187 

Afll, Afl, I- 

Agl +e«Ag +1" 

-0.152 


C 02 (ga 8 ) + 2 H^+ 2 e = HCOOH(aq; 

-0.14 

Sn++ Sn 

Sn+++ 2 ««Sn 

-0.140 

(Pt) CH 3 C 02 H(aq), 

CH3C02H(aq) + 2 H + + 2 e = 


CH 3 CHO(aq), H + 

CH 3 CHO(aq) +H 2 O 

-0.13 

Pb++, Pb 

Pb^^ +2«-Pb 

-0.126 

(Pt) Cr 04 — , Cr(OH) 3 , OH" 

Cr O 4 - “ + 4 H 2 O +30 * Cr (0 H) 3 +50 H “ 

- 0.12 

Cu(NH 3 ) 4 '"^Cu, NH 3 (aq) 

Cu ( N Hi) 4 ^^ +20 = Cu +4N H 3 (aq) 

-0.05 

(Pt) TI(0H)3, tioh,oh- 

Tl (OH) 3 +2e = TIOH +20H 

-0.05 


N20 + H20+6H + +4e = 2 NH 30 H + 

-0.05 

.Hgziz, Ha,I- 

Hg2l2+20-2Hg+2I- 

-0.0405 

AgCN, Ag, CN" 

AgCN+ 0 =Ag+CN- 

-0.04 

Fo+<'+, Fe 

Fe++++3e-Fe 

-0.036 

(Pt) HC02H(aq), HCHO(aq), H + 

HC02H(aq) + 2 H++ 20 * 



HCHO(aq) +H 2 O 

-0.01 

(Pt) H+, Hz 

2H + +20»H2 

0.0000 

(Pt) NO 3 -, NO 2 -, OH- 

NO3- + H2O+20*NO2-+2OH- 

0.01 » 

(Pt) Se04", Se03— , OH- 

S604"+H20+2e-Se03— +20H- 

0.03 

CuBr, Cu, Br“ 

CuBr +0 * Cu +Br- 

0.033 

CuCOs, Cu, CO 3 

CuCOs +20 « Cu +CO 3 - - 

0.053 

AgBr, Ag, Br“ 

AgBr+e=Ag+Br- 

0.071 

AgCNS, Ag, CNS* 

AgCNS+ 0 »Ag+CNS- 

0.09 

HgO, Hg, OH- 

HgO +H 2 O +20 » Hg +20H " 

0.090 


N 2 H 4 + 4 H 2 O +20 « 2N H 4 OH +20H- 

0.1 

CuCi, Cu, cr 

CuCI +0 ■»Cu +CI— 

0.124 

HgzBrz, Hg, Br” 

Hg2Br2+20-2Hg+2Br- 

0.1397 

(Pt) Sn++++ Sn++ 

Sn+-»-^++20-Sn'^+ 

0.14 


S+ 2 H++ 20 -H 1 S 

0.141 


2 NO 2 -+ 3 H 2 O +40 - NzO +60H- 

0.15 
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SINGLE ELECTRODE POTENTIALS AT ZS’C 


Electrode 

Electrode Reaction 

£^nd (volts) 

Pt(OH) 2 ,Pt,OH- 

Pt(OH) 2 + 2 e-Pt+ 20 H- 

0.16 

(Pt) Cu++ Cu + 

Cu++ 4 -e=Cu+ 

0.167 

(Pt) CI04-,CI03-, OH- 

CI04-+H20-f2e«CI03-+20H- 

0.17 

(Pt) S 4 O 6 , S 2 O 3 

SaOc -f- 2 e =28203 

0.17 

(Pt) S 04 -~ H 2 SO,, H+ 

SO 4 — +4H + -f 2 e = H 2 SO 3 +H 2 O 

0.20 

SbO+ Sb, H + 

Sb0+4-2H++3e = Sb + H20 

0.212 

AgCI, Ao, Cl- 

AoCI+« = Ao+C|- 

0.2222 


HCHO(aq) +2H++2e =CH 30 H(aq) 

0.24 

Saturated calomel 

HS 3 Cl 2 + 2 e> 2 HE+ 2 C|- (satd. KCI) 

0. 244-0. 24S 

(Pt) 103 I-, OH- 

I03--f-3H20+6o =I--i“60H- 

0.26 

Hg 2 Cl 2 , Ho, Cl- 

H 02 CI 2 + 2 e =2Ho + 2 C|- (unit activity) 

0.2676 

Normal calomel 

HgzClz +2e =2Hg 4-2C|- (/V KCI) 

0.280-0.282 

BIO+ Bi, H+ 

Bi 0 + -f 2 H +3e = BH- H 2 O 

0.32 


C 2 N 2 (oa 8 ) -f2H + -f2e = 2 HCN 

0.33 

0.1 Normal calomel 

HgzClz + 2 c =2Hg -f 2CI- ( 0 . 1 JV KCI) 

0.335-0.836 

Cu++ Cu 

Cu-*-++ 2 e-Cu 

0.344 

AflzO, Ag, OH" 

A 02 O -fHzO +2e = 2Ao +20 H" 

0.344 

(Pt) CIO 3 -, CIO 2 -, OH- 

CI 03 - + H 20 + 2 © = CI 02 ''+ 20 H- 

0.35 

(Pt) Fe(CN )6 , Fe(CN)« 

Fe(CN)« — +© = Fe(CN )6 

0.36 

AglOj, Ag, IO 3 - 

AglOs +© = Ag +IO 3 - 

0.37 

Ao(NH 3 ) 2 *, Ao,NH 3 (aq) 

Ag ( N H 3 ) 2 = Ag + 2 N H 3 (aq) 

0.373 

Ho(IO,) 2 ( 8 ), Ho,I03- 

Hg (IO 3 ) 2 +2© = Hg + 2 IO 3 - 

0.40 

(Pt) H 2 SO 3 , S 2 O 3 — , H + 

2 H 2 SO 3 + 2 H •■+4© = 3 H 20 +S 2 O 3 — 

0.40 

(Pt) Oz, OH- 

02+2H20+4«=40H- 

0.401 


N H 2 O H + 2 H 2 O + 2 e = N H 4 O H +20 H " 

0.42 

A 02 CrO 4 , Ag, Cr 04 — 

Ao2Cr04 + 2 c = 2 Ag +Cr04— 

0.446 


H 2 SO 3 +4H + +4e =S + 3 H 2 O 

0.45 

A 02 CO 3 , Ag, CO 3 — 

A 02 CO 3 + 2 © = 2 Ao +CO 3 — 

0.47 

AuZ, Au, I- 

Aul +©=Au+I- 

0.50 

Cu+, Cu 

Cu'^+e = Cu 

0.522 

(Pt) I 2 , 1- 

l 2 + 2 ©= 21 - 

0.535 

(Pt) l 3 -,I- 

l3-+2©=31- 

0.5355 

(Pt) Mn04-, Mn04— 

Mri 04 - +© = Mn 04 — 

0.54 

AgBrOs, Ag, BrOj” 

AgBr 03 +c = Ag +Br 03 - 

0.55 

(Pt) H 3 A 8 O 4 , HAsOz, H+ 

H 3 A 8 O 4 + 2 H++ 2 © = HAsOz + 2 H 2 O 

0.559 

(Pt) Cu++ CuCI, Cl- 

Cu+++C|-+©=CuCI 

0.566 

Te++++ Te 

jo++f+-|-4e» je 

0.568 

(Pt) Mn 04 - MnOz, OH" 

Mn04-+2H20+3© = Mn02+40H- 

0.57 

(Pt) CIO 2 - CIO- OH- 

CI02-+H20+2© = CI0-+20H- 

0.59 

(Pt) BrOa", Br- OH- 

Br03— + 3 H 2 O +6© = Bf- +60H- 

0.61 

Hg 2 S 04 , Hg, SO 4 

Hg 2 S 04 +2© =® 2 Hg +SO 4 

0.615 

(Pt) CIO 3 -, Cl- OH- 

Cl O 3 - + 3 H 2 O +6© = Cl - +60 H - 

0.62 

PdCU—, Pd, Cl- 

PdCU— + 2 © = Pd +4CI- 

0.64 


SbzOs + 6 H + +4© = 2 SbO + +3 H 2 O 

0.64 

A 02 SO 4 , Ag, SO 4 — 

Ag 2 S 04 +2© =2Ao +SO 4 

0.653 

(Pt) Cu++ CuBr, Br- 

Cu+* +Br-+©-CuBr 

0.657 

(Pt) O 2 , H 2 O 2 , H-^ 

02 + 2 H + + 2 c = H 202 

0.682 

Au(CNS) 2 -, Au,CNS- 

Au(CNS) 2 -+e=Au+ 2 CNS- 

0.69 

(R) Qulnhydrone, H+ 

C6H402+2H + + 2 ©=C 6 H 602 

0.6994 

IrCU , Ir, C|- 

IrCU +3©=Ir+6C|- 

0.72 

ptcu— , Pt, Cl- 

PtCU— +2©“Pt+4C|- 

0.73 


HzSeOs +4H + +4e =Se + 3 H 2 O 

0.74 


2N HzOH + 2 © = Nz H 4 +20 H - 

0.74 

(Pt) CIO 2 -, Cl- OH- 

CIO 2 -+ 2 H 2 O +4© »C|- +40H- 

0.76 


2NO +H 2 O + 2 © -N 2 O +20H- 

0.76 
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SINGLE ELECTRODE POTENTIALS AT 25'’C 


Electrode 

Electrode Reaction 

E°nii (volte) 

(Pt) (CNS) 2 ,CNS~ 

(CNS)2+2o=2CNS- 

0.77 

(Pt) Fe+++ Fe++ 

Fe++-*+e*Fe++ 

0.77 

Hg 2 ++ Ho 

H 02 ++-f 2 #= 2 Hg 

0.7986 

Ag+, Ag 

Ag+4-e-Ag 

0.799 


2 N O 3 - +4H + + 2 © * IM 2 O 4 + 2 H 2 O 

0.81 

(Pt) O 2 , H+(10-7M) 

Oz+4H+(10-W) +4e-2H20 

0.815 

Pd++ Pd 

Pd+^H- 2 ©«Pd 

0.83 

Hg 

Ho^ + + 2 #«Hg 

0.854 

AuBr 4 “, Au, Br“ 

AuBr4-+|©=Au+4Br- 

0.87 

(Pt) Cu++ CuI,I- 

Cu+++I-+e = CuI 

0.877 


N204H-2©*=2N02- 

0.88 

(Pt) Ho++ Hg 2 + ^ 

2Hg+++3© = Hg 2 ++ 

0.910 

(Pt) NO 3 ", HNO 2 , H+ 

N03-+3M++2c = HN 02 +H 20 

0.94 

(Pt) CIO- Cl- OH- 

Cl 0 - + HtO +2© = Cl - +20 H - 

0.94 


NO 3 - +4M+ +3© ^ NO + 2 H 2 O 

0.96 

AuBr 2 *", Au, Br- 

AuBr 2 ~+# = Au+ 2 Br“ 

0.96 


HN 02 + rt++© = N 0 + H 20 

0.99 

Pt(OH) 2 ,Pt, H + 

Pt(0H)2+2H + +2©-Pt+2H20 

0.99 

AUCI 4 -, Au, C|- 

AuCl 4 -+ 3 « = Au+4C|- 

1.00 

(Pt) CIO 4 -, CIO 3 -, H+ 

CI 04 -+ 2 H + + 2 ©=CI 03 - + H 20 

1.00 

(Pt) IrCl 6 -',IrCl 6 

IrCIfi— +©=IrCl 6 

1.021 


N 2 O 4 + 4 H++ 4 e= 2 N 0 + 2 H 20 

1.03 

(Pt) Br 2 (liq), Br- 

Br 2 (liq) +2©-2Br“ 

1.0652 


N204+2H^ + 2 © = 2HN02 

1.07 

(Pt) IO 3 - I- H+ 

IO 3 - + 6 H'*' + 6 © »=I“ + 3 H 2 O 

1.085 

(Pt) Br 2 (aq),Br- 

Br 2 (aq) + 2 © = 2Br” 

1.087 

(Pt) Se04— , H2Se03, H+ 

Se 04 — +4H^ + 2 © * HzSeOs +H 2 O 

1.15 


CI 02 +©=CI 02 - 

1.15 

(Pt) I03-,l2, H + 

IO 3 - + 6 H +5© = l/ilz + 3 H 2 O 

1.195 

Pt^+ Pt 

Pt+++ 2 ©*Pt 

ca. 1 . 2 

(Pt) TI+++ TI + 

TI+^ + + 2 « = TI + 

1.21 

(Pt) O 2 , H + 

02+4H + +4c=2H20 

1.229 

(Pt) CIO 3 -, HCIO 2 

Cl03-+3H++2e = HCl 02 +H 20 

1.23 

(Pt) N 2 H 5 + NH 4 + H + 

N2H5++3H + + 2 e = 2NH4+ 

1.24 


O 3 + H 2 0 +2© = O 2 +20 H - 

1.24 

(Pt) Mn 02 , Mn++ H + 

Mn 02 +4H++2© = Mn^++ 2 H 20 

1.28 


2 HNO 2 +4H + +4© = N 2 O + 3 H 2 O 

1.29 

(Pt) AU+++ Au + 

AU++-' +2c=Au + 

ca. 1 . 29 

(Pt) CIO 4 -, CI 2 , H+ 

CIO 4 - + 8 H+ +7© =» t/ 2 Cl 2 +4 H 2 O 

1.34 

(Pt) NH 3 OH+ NH 4 + H+ 

NH 30 H + + 2 H^+ 2 © = NH 4 + +H 20 

1.35 

(Pt) Ct 2 , Cl- 

CI 2 + 2 © =■ 2 C|— 

1 . 3583 

(Pt) TI+++ TICi,C|- 

T|++++CI-+2© = TICI 

1.36 

(Pt) Cr 207 -^ Cr+++ H+ 

Cr207“+14H + +6«=2Cr++++7H20 

1 .36 

AU 2 O 3 , Au, H+ 

AU 2 O 3 + 6 H+ + 6 © = 2Au + 3 H 2 O 

1.363 

Au Au 

Au++++3e = Au 

1.42 

(Pt) BrOs-, Br-, H + 

BrOa- +6H +6© =* Br- + 3 H 2 O 

1.44 

(Pt) HIO,l 2 , H+ 

HIO +H + +© = Vzh +H 2 O 

1.45 

(Pt) CIO 3 -, Cl- H+ 

CI03-+6H++6©*=CI-+3H20 

1.45 

(Pt) Pb02, Pb++ H + 

Pb02+4H + +2© = Pb+++2H20 

1.46 

(Pt) NH 3 OH+, N 2 H 5 +, H+ 

2 NH 30 H++H + + 2 ©«N 2 H 5 + + 2 H 20 

1.46 

(Pt) CIO 3 -, CI 2 , H+ 

CIOs” +6H++5C = ]/kC\z + 3 H 2 O 

1.47 

(Pt) HCIO, Cl- H+ 

HCI0+H++2e=C|-+H20 

1.49 

(Pt) Mn+++, Mn++ 

Mn++++©«Mn++ 

1.51 

(R) Br03-, Br 2 , H+ 

Br 03 ”+ 6 H++ 5 © « VzBrz + 3 H 2 O 

1.52 

(R) Mn 04 -, Mn++, H + 

Mn 04 -+ 8 H + +6©»Mn+++4H20 

1.52 




UM 


SINGLE ELECTRODE POTENTIALS AT 25 *C 


Electrode 

Electrode Reaction 

E^nd (volts) 

(Pt) HClOi,C|-,H+ 

HCI02+3H++46=CI“+2H20 

1.56 

(Pt) HBrO, Bn, H+ 

HBrO +H+-i-e « VzBrz +H 2 O 

1.59 


2 N0+2H++2 c»N20 +H20 

1.59 

(Pt) Ce++++ Ce+++ 

C9f++++e-Ce+++ 

1.61 

(Pt) HCIO,Cli,H+ 

HCl0+H+4-e«!/2Cl2+H20 

1.63 

(Pt) HCI02,Cl2,H+ 

HCIO 2 +3H+-l-3e =« ViClz -f- 2 H 20 

1.63 

(Pt) Mn 04 , MnOi, H+ 

Mn04- 4-4H++3e « MnOz + 2 H 2 O 

1.67 

Au+, Au 

Au+-fc«Au 

1.68 

PbOj, PbS04, SO 4 -, H+ 

PbOz +SO 4 — +4H + + 2 c - PbS04 + 2 H 2 O 

1.685 

(Pt) Pb+++*, Pb+^ 

Pb-^++-^+ 2 e»=Pb++ 

1.69 

(Pt) NiOj, Ni++ H+ 

Nt02+4H++2e = Ni++-f 2 H 20 

1.75 

(Pt) HjOj, H+ 

H 2 O 2 + 2 H++ 2 C- 2 H 2 O 

1.77 ' 

(Pt) Co+++ Co++ 

Co+'‘'++c=Co++ 

1.82 

(Pt) SjOi-.SO*-- 

SzOs "l- 2 e = 2804 "““ 

2.05 


O 3 *f' 2 H'*“+ 2 e = 02 4* H 2 O 

2.07 


F 2 + 2 e= 2 F- 

2.85 


F 2 -f 2 H^+ 2 e» 2 HF 

3.03 


ELECTROMOTIVE SERIES OF THE METALS 


Lithium 

Sodium 

Chromium 

Lead 

Mercury (ous) 

Rubidium 

Magnesium 

Iron 

HYDROGEN 

Silver 

Potassium 

Beryllium 

Cadmium 

/ Antimony 

Palladium 

Barium 

Aluminum 

Cobalt 

< Arsenic 

Mercury (ic) 

Strontium 

Manganese 

Nickel 

( Bismuth 

Platinum 

Caicium 

Zinc 

Tin 

Copper 

Gold 
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AN ELECTROMOTIVE SERIES OF METALS AND ALLOYS 

In general, when two metals are connected to each other and are immersed 
sea water, or other salt solutions which are not too acid or alkaline, there will he 
small or not appreciable action if the two metals are in the same group as given 
the table below. If one metal is in one group and the other metal is in a different 
group, the metal in the group coming first in the table will be anodic to (i.e., corroded 
by) the metal in the group coming later in the table. Thus, Aluminum 38 would 
mobably be corroded by contact with lead or tin. For details, cf. La Que and Cox, 
jProc, Amer, Soc.for Testing Materials^ 40 , 17 [i9U0). 


Magnesium 
Magnesium alloys 


Zinc 

Galvanized steel 
Galvanized wrought iron 


Aluminum 52SH, 4S, 3S, 2S, or 53S-T 
Alclad 


Cadmium 


Aluminum A17S-T, 17S-T, 24S-T 


Mild steel 
Wrought iron 
Cast iron 


Ni-Resist 


13% Chromium stainless steel, type 410 
(active) 


50-50 lead tin solder 


18-8-3 Stainless steel, type 316 (active) 


Lead 

Tin 


Muntz metal 
Manganese bronze 
Naval brass 


Nickel (active) 
Inconel (active) 


Yellow brass 
Admiralty brass 
Aluminum bronze 
Red brass 
Copper 

Silicon bronze 
Ambrac 

70-30 Copper nickel 
Comp. G-bronze 
Comp. M-bronze 


Nickel (passive) 
Inconel (passive) 


Monel 


18-8 Stainless steel, type 304 (active) 


18-8 Stainless steel, type 304 (passive) 
18-8-3 Stainless steel, type 316 (passive) 


B-» B- 
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COMPOSITION AND emf OF VOLTAIC CELLS 

Compiled in collaboration with George W. Heise 
Single-Fluid Cells 


Name of cell 

emf 

volts 

Anode* 

Electrolyte 

Cathode 

Air depolarized : 
Alkaline wet type 

1.46 

Amalg. zinc 

20 % NaOH 

Carbon 

Alkaline dry type 

1.37 

Zinc 

26% NaOH+NaiZniOs ' 

Special carbon 

Leclanche type 

1.4± 

Amalg. zinc 

NH4CI+ZnCl2 

Carbon 

Drumm (storage) 

1.86 

Zinc 

KOH+KjZnzOj 

Nickel oxide 

Edison (storage) 

1.5 

Iron 

21 % KOH+5% LiOH 

Nickel oxide +nickel 

Cadmium (storage) 

1.35 

Cadmium 

KOH+LiOH 

(or graphite) 

Nickel oxide 

Lalande-Chaperon 

(Edison-Lalande) 

0.95 

Amalg. zinc 

20 % NaOH 

CuO 

Lead storage battery 

2.1 

Lead 

H 2 SO 4 

PbOz 

Leclanche: 

Wet ceil 

1.5 

Amalg. zinc 

Sat'd. NH 4 CI 

C + MnOz 

Dry cell 

1.6 

Amalg. zinc 

NH 4 CI+ZnCl 2 

C + MnOz 

Main (Reynier) 
(primary or 
storage) 

2.5 

Amalg. zinc 

H 2 SO 4 

PbOz 

Magnesium (reserve 
type) 

1.8 

Magnesium 

MgClz t 

AgCI 

Mercuric oxide 

1.35 

Amalg. zinc 

KOH+KzZnzOa 

HgO+C 

Perchloric acid 

2.31 

Lead 

HCIO 4 

PbOz 

Poggendorf 

2.0 

Amalg. zinc 

12 parts KzCrzOyH- 

Carbon 

(Bunsen) 

Silver chloride 

1.02 

Amalg. zinc 

25 parts H 2 SO 4 +IOO 
parts H 2 O 

NH 4 CI 

Ag+AgCI 

Volta 

0.98 

Zinc 

NaCi 

Ag (or Cu) 


Two-Fluid Cells 


Name of cell 

emf 

volts 

Anode 

Anolyte 

Catholyte 

Cathode 

Bunsen (modified 
Grove) 

1.9± 

Zinc 

H 2 S 04 

HNO3 

Carbon 

Clark (standard 

1.4328 

Zinc amalg. 

ZnSOi 

Hg2S04 

Ho 

cell) 

Daniell 

at15®C 

1.08± 

Zinc 

ZnS04 or MgS04 

CUSO4 

Cu 

Fuller 

2.0 

Amalg zinc 

H2SO4 

K 2 Cr 207 -j- H2SO4 

C 

Grove 

1.93 

Amaii;. zinc 

H2SO4 

HNO3 

Pt 

Weston (standard) 

1.01827 

at 20 ®C 

Cd amalg. 

CdS 04 

Hg2S04 

Hg 


* For all except the original Volta pile (1800) zinc anodes may be considered as being amalgamated, 
t Activated by addition of water; MgClz formed during discharge; Mg + 2 AgCI » MgClz + 2 Ag. 











DIELECTRIC CONSTANTS 

The dielectric constant (e) of a material, sometimes called the specific inductive 
capacity, is a measure of the ratio of electric displacement to electric field intensity. 
The dielectric constant of a vacuum is unity. 

GASES 

Recommended Values of Referencse Gases at 20®C and 1 Atmosphere 
Maryott and Buckley, Natl. Bur. Standards, Cir. 537 (1953). 

The values of the di(;lectric constant (#) can be adjusted to somewhat different 
conditions of temperature and pressure by means of the equation 

^ ^ _ P 

(e — t)20o»la<m 7'60[1 -h 0.00341 ](< - 20)J 

where p is the pressure in millimeters of mercury, and t is the temperature in degrees 
C. The errors associated with this equation probably do not exceed 0.1% for CO 2 and 
0.02% for th(i remaining gases at temperatures between 10° and 30° and pressures 
between 700 and 800 mm. 


Gas 


c 


Gas 


c 


Ha 

Hz 

O 2 

1.0000650 ± 4 

1.0002538 ± 3 

1.0004947 ± 2 

Air (dry. 

Ar 

Nz 

COz 

CO 2 free) 

1.0005172 ± 4 

1.0005480 ± 5 

1.000922 ± 1 

1.0005364 ± 3 

In the following table the values are from various sources, 
per second is given in the column headed /. 

The frequency in cycles 

Gas 

t ®C 

/ 

C 

Cxas 

f °G 

/ 

e 

Acetaldehyde 

20 

<3f 

1.0213 

fi-Heptane 

100 

<31 

1.0035 

Acetone 

100 

<31[ 

1.0159 

Hydrogen bromide 

0 

<31 

1.00313 

Acetyl chloride 

20 

<3f 

1.0217 

Hydrogen chloride 

0 

<31 

1.0046 

Acetylene 

0 

<31f 

1.00134 

Hydrogen iodide 

0 

<31 

1.00234 

Ammonia 

0 

n 

1.0072 

Hydrogen sulfide 

0 

n 

1.0040 

a-Amylene 

100 

<3t 

1 .0028 

Mercury 

400 

3* 

1.00074 

Benzene 

100 

<31 

1.0028 

Methane 

0 

<31 

1.00094 

Bromine 

180 

<31 

1.0128 

Methyl alcohol 

100 

<31 

1.0057 

Butylene 

0 

<31 

1.00319 

Methyl bromide 

100 

<31 

1 .0068 

Carbon disulfide 

0 

<31 

1.0029 

Methyl chloride 

100 

<31 

1.0069 

Carbon monoxide 

0 

a 

1.00070 

Methyl iodide 

100 

<31 

1 .0063 

Carbon tetrachloride 110 

<31 

1.0030 

Methylamine 

100 

<31 

1.0038 

Chloroform 

120 

<31 

1.0042 

Methylene chloride 

100 

<31 

1.0065 

Dimethylamine 

100 

<31 

1 .0033 

Neon 

0 

<31 

1.000127 

Ethane 

0 

<31 

1.00150 

Nitromethane 

100 

<31 

1.0247 

Ethyl alcohol 

100 

<31 

1.0061 

Nitrous oxide (NzO) 

0 

21 

1.00113 

Ethyl bromide 

20 

<31 

1.0139 

rr-Pentane 

100 

<31 

1.0025 

Ethyl chloride 

20 

<31 

1.0132 

n-Propyl chloride 

20 

<31 

1.0143 

Ethyl ether 

100 

<31 

1.0049 

iao-Propyl chloride 

20 

<31 

1.0152 

Ethyl formate 

100 

<31 

1.0083 

Sulfur dioxide 

0 

<31 

1.0093 

Ethyl iodide 

20 

<31 

1.0140 

Toluene 

126 

<31 

1.0043 

Ethyl iodide 

100 

<31 

1.0089 

Vinyl bromide 

20 

<31 

1.0081 

Ethylene 

0 

<31 

1.00144 

1 Water (steam) 

110 

<31 

1.0126 





Water (steam) 

140 

<31 

1.00785 


(Continued on following page.) 


♦ X 10». ^ X 10«. • Frequency of 50 cycles per second. 
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DIELECTRIC CONSTANTS (Continued) 

LIQUIDS 

Recommended Values of Reference Liquids at 25^C 

Maryott and Smith, Nail Bur, Standards, Cir, 514 (1951). 

The values of a or o may be used for interpolating or for extrapolating over a 
limited range of termperature by means of the equations 

€/ « ee ~ a(i' - /) (1) 

Logio €/' = Logio et — a it' — t) (2) 


Liquid 

c 

a or (a) 

Liquid 

e 

a or (a) 

Benzene 

2.274 

0.0020 

Hydrogen 

1 . 228* 

0.0034 . 

Carbon tetrachloride 2.228 

0.0020 

Methanol 

32.63 

0.00260 (a) 

Chlorobenzene 

5.621 

0.00133 (a) 

Nitrobenzene 

34.82 

0.00225 (a) 

Cyclohexane 

2.015 

0.0016 

Oxygen 

1.507t 

0.0024 

Ethylene chloride 
* At20 4°K. 

10.36 

t At80.0®K. 

0.00240 (a) 

Water 

78.54$ 

0.00200 (a) 

t € * 78.54[1 - 
0.03%. 

4.579(10-3)(/ 

- 25) + 1.19(10-5)« - 25)2 - 

2.8(10-«)(< -25)2]; av. dev. ± 


All of the substances and the values given in the following table, with the exception 
of those entered as “Oils,” liave been selected from a very comprehensive list in the 
Natl. Bur. of Standards’ Cir. 514. Abbreviations: t, temp. °C; T, temp. °K; (^i; U), 
the limits (range) of temperature between which a (or a) is considered applicable for 
use in equations f or 2 given above;/, frequency in cycles per second; the temperature 
of measurement is given in parentheses after the name. 


Liquid (®C) 

« 

a (ora) 
X102 

Rouge 

U ; tz 

Liquid (®C) 

e 

a (or a) 
X102 

Range 

U;(z 

Acetaldehyde 




Arsenic tri- 




. (21®) 

21. 1« 



chloride 




Acetic acid 




(20®) 

12.6« 



(20®) 

6.15 



Arsine ( —100®) 2.50 

0.43 

-116; -72 

anhydride 

(19®) 

20.7 



Benzaldehyde 

(20°) 

17.8 



Acetone (25®) 

20.7 

0.205 (a) 

-60; 40 

Benzonitrile 




Acetonitrile 




(25°) 

25.20 

0.157 (a) 

0;25 

(20®) 

37.5 

16 

15;25 

Benzoyl chio- 




Acetyl chloride 



ride (20°) 

23 



(22®) 

15.8 



Benzyl alcohol 




Ailyl chloride 




(20°) 

13.1 



(20®) 

8.2 



chloride (13°) 7.0 



Aluminum bro 

. 



Bromine (20°) 

3.09 

0.7 

0;5b 

mide 




Bromo-benzene 



(100®) 

3.38 

0.33 

100; 240 

(25®) 

5.40 

0.115(a) 

0;70 

Ammonia 




cyclohexane 




(-33.4®) 

22.4 



(25°) 

7.92 

0.140 (a) 

1;55 

Amyl acetate 




naphtha- 




(20®) 

4.75 

1.2 

at 20 

lene-1 




alcohol (n) 




(25°) 

4.83 

0.87 

25; 55 

(25®) 

13.9 

0.23(a) 

16;35 

Bromoform 




bromide (n) 




(20®) 

4.39 

0.105 (a) 

10;70 

(25®) 

6.32 

0.162(a) 

-45; 55 

Butyl acetate 




bromide (iso) 



(~) (20°) 

5.01 

1.4 

20; 40 

(20®) 

6.05 

2.3 

-18;23 

acetate (iso) 

5.29 

1.6 

at 20 

Aniline (20®) 

6.89 

0.148 (a) 

0;50 

(20®) ^ 




Antimony tri- 




alcohol (n) 

17.1 

0.335 (a) 

25; 70 

chloride 




(25®) 




(75®) 

33fc 



alcohol (iso) 17.7 

0.377 (a) 

20; 90 

pentachioride 



(25°) 




(20®) 

3.22 

0.46 

2; 47 

bromide (n) 




Argon (-191®) 

1.538 

0.34 

-191; -184 

(20®) 

7.07 

0.150(a) 

10; 90 


/ * 4 X 10». 


-* 3.6 X 10«, 
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Liquid (®C) 


a (ora) 

Range 



a (or a) 

Range 

• 

xio* 

U ; tz 

Liquid («C) 

c 

Xio* 

iutz 

1 bromide (iso) 



Dichloro-ben- 




(25°) 

7.18 

2.8 

1;55 

zene (o) 




1 bromide (sec) 



(25°) 

9.93 

0.194(a) 

0;50 

(25°) 

8.64 

3.30 

1;55 

benzene (m 

) 

bromide 



(25°) 

5.04 

0.120(a) 

0;50 

{ten) 




benzene (p) 



(25°) 

10.15 

5.20 

-16; 55 

(50°) 

2.41 

0.18 

50; 80 

chloride (n) 




methane 



(20°) 

7.39 

0.173(a) 

-10; 70 

(20°) 

9.08f 


-80; 26 

1 chloride (iso) 



propane-2,2 




(20°) 

6.05 

0.160 (a) 

-40; 23 

(20°) 

10.2 

0.247 (a) 

-33; 20 

chloride 




Diethyl oxalate 

{tort) 




(21°) 

8.1« 



(0°) 

10.95 

0.225(a) 

-23; 30 

sulfate (20°) 29.2 

0.24(a) 

-25; 20 

Butyric acid (n 

) 



Dimethyl-amine 

(20°) 

2.97 

-0.23 

10; 70 

(25°) 

5.26 



aldehyde (re 



aniline (TV, AT) 



(26*) 

13.4 



(20°) 

sulfate (20°) 

4.91 

2 

at 20 

1 Carbon dioxide 



42.6 



(0“) 

1.60*^ 



Dioxane-1,4 



disulfide 




(25°) 

2.209 

0.170 

20; 50 

(20°) 

2.641 

0.268 

-90; 130 

Diphenyl (75°) 

2.53 

0.18 

75; 155 

1 tetrachloride 



methane 




(20°) 

2.238 

0.200 

-10;60 

(25°) 

2.57 

0.14 

20; 50 

^'Cellosolve'' 




Di-iso-propenyl 



acetate 




(25°) 

2.10 

0.17 

-50; 50 

(30°) 

7.57 

3.1 

30; 50 

Dodecane (re) 




Chloral (20°) 

4.94 

0.17(a) 

15;45 

(20°) 

2.014 

0.120 

10; 160 

Chlorine 



Ethyl acetate 



(-50°) 

2.10 

0.31 

-65; -33 

(25°) 

6.02 

1.5 

at 25 

Chloro-acetic 




alcohol 




acid (60°) 

12.3 

2 

60; 80 

(25°) 

24.3 

0.270 (a) 

-5; 70 

1 napthaiene-1 



amme (10°) 

6.94* 

-20;10 

(25°) 

5.04 

1.07 

1;55 

benzoate 



phenol (o) 



(20°) 

6.02 

2.1 

20; 40 

(25°) 

6.31 

2,7 

25; 58 

bromide 



phenol (p) 




(20°) 

9.39 

0.196(a) 

-30; 30 

(55°) 

9.47 

3.7 

55; 65 

butyrate 



Chloroform 




(18°) 

5.10 

1.0 

at 20 

(20°) 

4.806 

0.160 (a) 

0;50 

carbamate 




Cresol (o) 


(50°) 

14.2 

5.2 

60; 70 

(25°) 

11.5 

11 

25; 30 

ether (20°) 

4.34 

0.217(a) 

-40; 30 

Cresol (rre) 




(25°) 

11.8 

0,41 (a) 

15; 50 

(-116°) 

10.4 



Cresol (p) (58°) 9.91 


iodide (20°) 

7.82 

0.150 (a) 

-20; 70 

Cyanogen (23°) 2.52 
Cyclo-hexane 



mercaptan 

(16°) 

6.91 



(20°) 

2.023 

0.160 

10; 60 

oleate (28°) 

3.17 

0.48 

28; 122 

hexanol 



palmitate 




(26°) 

15.0 

0.437 (a) 

20; 66 

(20°) 

3.20 

0.4 

20:40 

hexanone 



propionate 




(20°) 

18.3 



(19°) 

5.65 

1.8 

at 19 

pentanol 




salicylate 




(20°) 

18 

0.38 (a) 

at 20 

(30°) 

7.99 

2 

30; 40 

32; 50 

Cymene (p) 



stearate (40°) 2.98 

0.6 

(20°) 

2.24 

0.16 

4; 60 

thiocyanate 




Decahydro- 




(21°) 

29.3 



naphthalene 



iso-thiocya- 




(cis) (20°) 

2.197 

0.11 

20; 100 

nate(21°) 19.5 



Decahydro- 



toluene (p) 


0.19 

26; 45 

naphthalene 



(25°) 

2.24 

(trores) 




trichloroace- 



2; 60 

(20°) 

2.172 

0.11 

20; 100 

tate (20°) 

7.8 

2.8 

Decane (re) 



Ethylene bro- 



10; 55 

(20°) 

1.991 

0.130 

10;110 

mide (25°) 

4.78 

0.60 

Deuterium 




diamine 




(20°K) 

1.277 

0.4 

18.8;21.2°K 

(20°) 

14.2 

10 

10; 27 

oxide (25°) 

78.25^ 


0.4; 98 

glycol (25°) 

37.7 

0.224 (a) 

20; 100 

Dibutyl phthal- 



Fluorine 



-216; -190 

ate (30°) 

6.43 

1.98 

30; 35 

(-202°) 

1.54 

0.19 


•/ *• 4 X 10*. “ At pressure of 60 atm. ^ ^ 

< « - 78.25[1 - 4.617(10-*) « - 25) + 1.22(10-») (f - 26)* - 2.7(10-») (i - 26)»J; av. dev. ± 0.04%. 
i€« (3320/r) -2.24. 

♦ * » 6.94 - 0.036« - 10) + 0.0004(/ - 10)*. 
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DIELECTRIC CONSTANTS (Contiiiued) 


Liquid (°C) 

« 

a (or a) 

xio* 

Range 
fi ; h 

Liquid (®C) 

c 

a (or a) 
X102 

Range 
; h 

Formic acid 




Nonane (n) 




(16®) 

58.5® 



(20®) 

1.972 

0.135 

-10; 90 

amide 




Octane (n) 




(20®) 

109 

72 

18; 25 

(20®) 

1.948 

0.130 

-50; 50 

Furfural (20®) 

41.9 



“Iso-octane'* 




Germanium 




(20®) 

1.940 

0.142 

-100; 100 

tetrachio- 




Octyl alcohol 




ride (25®) 

2.43 

0.240 

0;65 

(n) (20®) 

10.34 

0.410(a) 

20; 60 

Glycerol (25®) 

42.5 

0.208 (a) 

0; 100 

Oleic acid (20®) 2.46 



Helium 




Oil, almond 




(2.63®K) 

1.055 



(20®) 

2.83 



Heptane (n) 




castor (11®) 

4.67 



(20®) 

1.924 

0.140 

-50; 50 

cottonseed 




Hexane (n) 




(14°) 

3.10 



(20®) 

1.890 

0.155 

-10; 50 

lemon (21®) 

2.25 



Hexyl alcohol 




linseed (13°) 

3.35 



(it) (25°) 

13.3 

0.35 (a) 

15; 35 

olive (20®) 

3.11 



bromide (n] 




peanut (11®) 

3.03 



(25®) 

5.82 

1.73 

25; 55 

petroleum 

2.13 



Hydrazine 




rapeseed 




(20®) 

52.9 

0.21 (a) 

0;25 

(16°) 

2.85 



bromide 




sesame (13®; 

3.02 



(-85®) 

7.00 

0.26 (a) 

-85; -70 

turpentine 




chloride 




(20®) 

2.23 



(-15®) 

6.35 

0.288 (a) 

-85; -15 

Paraldehyde 




cyanide 




(25®) 

13.9 



(20®) 

114.9 

0.63 (a) 

18; 26 

Pentane (n) 




fluoride 




(20®) 

1.844 

0.160 

-50; 30 

(0®) 

84 



Pentanone-2 




iodide 




(20®) 

15.4 

0.195(a) 

-40; 80 

(-50®) 

3.39 

0.8 

-51 ; -37 

Pentanone-3 




peroxide 




(20°) 

17.0 

0.225(a) 

0;80 

(0®) 

84.2S 


-30; 20 

! Pentene-1 (20°)2.10 



sulfide 




Phenol (60®) 

9.78 

0.32 (a) 

40; 70 

(-78.5®) 

9.05 



Phenyl acetate 




lodobenzene 



* 

(20®) 

5.23 

0.7 

at 20 

(20®) 

4.63 



ether (30°) 

3.65 

0.7 

30; 50 

Isoprene (25®) 

2.10 

0.24 

-75; 25 

iso-thiocyanate 



Lactic acid 




(20®) 

10.4« 



(i«)(17®)22 



Phosphorus 




Methyl acetate 



(46®) 

4.06 



(25®) 

6.68 

2.2 

25; 40 

oxychloride 




benzoate 




(22°) 

13.3 



(20®) 

6.59 

0.14(a) 

20; 50 

trichloride 




ether (25®) 

5.02 

2.38 

25; 100 

(25°) 

3.43 

0.84 

17;60 

salicylate 




Propane (0°) 

1.61 

0.20 

-90; 15 

(30®) 

9.41 

3.1 

30; 40 

Propyl acetate 




Mesitylene 




(n) (19®) 

5.69 

0.8 

at 19 

(20®) 

2.27 



alcohol (n) 




Mesityl oxide 




(25®) 

20.1 

0.293 (a) 

20; 90 

(20®) 

15.1® 



alcohol (iso) 




Naphthalene 




(25°) 

18.3 

0.310(a) 

20; 70 

(86°) 

2.54 



bromide (n) 




Nitro-aniline (o) 



(25®) 

8.09 

3.35 

1;55 

(90®) 

34.5 

3 

90; 110 

bromide (iso) 



aniline (p) 




(25°) 

9.46 

4.40 

1;55 

(160®) 

56.3 

6 

160; 180 

ether (iso) 




benzene 




(25®) 

3.88 

1.8 

0;25 

(25®) 

34.82 

0.225(a) 

10; 80 

Pyridine (25®) 

12.3 



ethane (30®) 28.0 

11.4 

30; 35 

Quinoline (25®; 

9.00 



methane 




Salicylaldehyde 



(30°) 

35.87 

0.189 (a) 

12; 92 

(30°) 

17.1 

7 

30; 40 

phenol (4>) 




Selenium 




(50®) 

17.3 

6.4 

50; 60 

(250®) 

5.40 

0.25 

237; 301 

propane-1 




Silicon tetra- 




(30®) 

23.2 

10.1 

30; 35 

chloride 




propane-2 




(16®) 

2.40 



(30®) 

25.5 

10.9 

30; 35 

Sulfur (118°) 

3.52 



Nitrogen 




dioxide 




(-203®) 

1.454 

0.29 

-210; -195 

(20®)# 

14.1 

7.7 

14; 140 

Nitrous oxide 




monochioride 



(0®)# 

1.61 

0.6 

-6; 14 

(15®) 

4.79 

0.146 (a) 

-41; 15 


•/ - 4 X 10». 5 e » 84.2 - 0.62< + 0.0032/2. 

# At pressure « vapor pressure. 
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Liquid (®C) « 

trioxide (18°) 3.11 
Sulfuryi chloride 
(22®) 10.0 

Tetrabro mo- 
ethane 
(sym) 

(22°) 7.0 

Tetrachloro- 
ethylene 
(25®) 2.30 

Thionyl chloride 

(20®) 9.25 

Tin tetrachloride 
(20®) 2.87 

Titanium tetra- 
chloride 
(20®) 2.80 

Toluene (25®) 2.379 

Tributyl phos- 
phate (30®) 7.95 
Trichloro- 

ethane-1,1,1 
(0®) 7.1 


*»/ = 3.6 X 10». t See also preceding Reference Liquids at 25®. 
X € = 5321/7’ + 233.76 - 0.92977’ -|- 0.0014177^. 


SOLIDS 

The frequency in cycles per second is given in the column headed/. The symbol A 
stands for “audio frequency” and signifies that the condenser frequency lies between 
20 and 20,000 vibrations or cycles per second and is audible to the averse person. 
Values for the dielectric constant (e) in the following table are at ordinary room 
temperatures (17 to 22° C) unless otherwise given after the name of the solid. The 
symbols ± and || signify that the determinations were made perpendicular and paral- 
lel respectively to the optical axes in the case of crystals, and to the fibers in the case of 
woods. The word “mean** in parentheses following the name shows that the mean 
value of the three different axes in monoclinic and rhombic crystals is given. 

(Continued on following page,\ 
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DIELECTRIC CONSTANTS (Continued) 


Solid 

/ 

e 

Solid 

/ 

« 

Acetamide 

4* 

4.0 

Paper 

<31 

2.0 

Acetanilide 


2.9 

Paraffin 

<31 

2.10 

Acetic acid (2^ C) 

4* 

4.1 

Phenanthrene 

4* 

2.80 

Aluminum oleate 

4* 

2.40 

Phenol (10® C) 

4>i> 

4.3 

Ammonium bromide 

Ilf 

7.1 

Phosphorus, red 

1* 

4.1 

" chloride 

11 

7.0 

** , yellow 

1* 

3.6 

Antimony trichloride 

1* 

5.34 

Porcelain 

<31 

5. 7-6. 8 

Apatite ± 

3* 

9.60 

Potassium aluminum sulfate 

11 

3.8 

•• II 

3* 

7.41 

Potassium carbonate (15® C) 

I* 

5.6 

Asphalt 

<31 

2.68 

“ chlorate 

6§ 

5.1 

Barium chloride (anhyd.) 

6§ 

11.4 

** chloride 

A 

5.03 

“ “ (2 HzO) 

6§ 

9.4 

chromate 

65 

7.3 

** nitrate 

6§ 

5.9 

“ iodide 

6§ 

5;6 

“ sulfate (16® C) 

1* 

11.4 

" nitrate 

6§ 

5.0 

Beryl X 

A 

7.02 

“ sulfate 

6§ 

5.9 

'■ II 

A 

6.08 

Quartz X 

3§ 

4.34 

Calcite ± 

A 

8.5 

“ 11 

35 

4.27 

“ II 

A 

8.0 

Resorcinol 

4* 

3.2 

Calcium carbonate 

11 

6.14 

RubyX 

A 

13.27 

*' fluoride 

A 

7 36 

“ II 

A 

11.28 

Calcium sulfate (2 HzO) 

A 

5.66 

Rutile X 

1* 

86 

Cassiterite ± 

loot 

23.4 

“ 11 

1* 

170 

“ II 

loot 

24 

Selenium 

1* 

6.6 

cf-Cocaine 

6* 

3.10 

Shellac 

<31 

2. 9-3. 7 

Cupric oleate 

4>i« 

2.80 

Silver bromide 

11 

12.2 

** oxide (1 5® C) 

1* 

18.1 

“ chloride 

11 

11.2 

" sulfate (anhyd.) 

6§ 

10 3 

“ cyanide 

11 

5 6 

‘‘ “ (5 HzO) 

65 

7.8 

Smithsonitex 

loot 

9.3 

Diamond 

A 

16.5 

“ II 

It 

9.4 

If 

1* 

5.5 

Sodium carbonate (anhyd.) 

6§ 

8.4 

Diphenylmethane 

4* 

2.7 

Sodium carbonate (10 HzO) 

65 

5 3 

Dolomite X 

1* 

8.0 

'* chloride 

A 

6.12 

II 

1* 

6 8 

nitrate 


5.2 

Ferrous oxide (15® C) 

1* 

14.2 

** oleate 

4+ 

2.75 

Glass, borosilicate 

<31 

6. 4-7. 7 

** perchlorate 

6§ 

5.4 

“ , flint 

<31 

6. 6-9. 9 

Sucrose (mean) 

3* 

3.32 

“ .lead 

<31 

5. 4-8.0 

Sulfur (mean) 


4.0 

Iodine 

1* 

4 

Thallium chloride 

11 

46.9 

Lead acetate 

11 

2.6 

p-Toluldine 

4* 

3.0 

“ carbonate (15® C) 

1* 

18.6 

TourmalineX 

A 

7.10 

Lead chloride 

11 

4.2 

11 

A 

6.3 

“ monoxide (15® C) 

1* 

25.9 

Urea 

4* 

3.5 

nitrate 

6§ 

37.7 

Water (ice) ( ~5® C) 

40# 

4.6 

** oleate 

4* 

3.27 

“ (-5®C) 

3# 

40 

“ sulfate 

11 

14.3 

“ " (~5®C) 

1# 

73 

•• sulfided 5® C) 

1* 

17.9 

“ (-22®C) 

40# 

2.2 

Malachite (mean) 

loot 

7.2 

“ *• (-22®C) 

500 

40 

Mercuric chloride 

11 

3.2 

Wood, beech II 

<31 

2. 5-4. 8 

Mercurous chloride 

11 

9.4 

” , “ X 

<31 

3. 6-7. 7 

Mica 

<31 

5. 6-6. 6 

" .oakll 

<31 

2. 4-4. 2 

Naphthalene 

4* 

2.52 

« « X 

<31 

3. 6-6. 8 

Ozokerite 

<31 

2,21 

Zircon X and U 

1* 

12 


t X 101®. ♦ X 10». t X 10». f X 10«. t X 10», tx 10*. 
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DIPOLE MOMENTS OF VARIOUS SUBSTANCES 

In this table and in the following table of GROUP MOMENTS the dipole momehts 
are expressed in Debye units, usually represented by the symbol X, which are equal to 
electrostatic units. A dipole consists of two equal electrical charges, very close 
together and opposite in sign. Its magnitude is measured by its moment which is the 
product of either charge by the distance between the two charges. 


Substance 

X 

Substance 

X 

Acetone 

2.7 

Diphenyl ether 

1.15 

Ammonia 

1.46 

Hydrazine 

1.19 

tao-Amyl cyanide 

3.53 

Hydrogen 

0 

n-Amyl fluoride 

1.85 

Hydrogen bromide 

0.78 

tert-Amyl fluoride 

1.92 

Hydrogen chloride 

1.03 

Benzene 

0 

Hydrogen cyanide 

2.93 

Benzophenone 

2.95 

Hydrogen iodide 

0.38 

Boron trichloride 

0 

Hydrogen peroxide 

2.1 

Bromine 

0 

Hydrogen sulfide 

1.10 

Butylamine 

1.40 

Iodine 

0 

Carbon dioxide 

0 

Nitrogen 

0 

Carbon disulfide 

0 

Paraffin 

0 

Carbon tetrachloride 

0 

iao- Propyl cyanide 

3.61 

Chlorine 

0 

Rosin 

8.8 

p-Chloronitrobenzene 

2.78 

Stannic chloride 

0 

Cyclohexane 

0 

Stannic iodide 

0 

€>>Dichlorobenzene 

2.51 

Sulfur dioxide 

1 .6 

Dioxane 

0 

Water 

1.84 


GROUP MOMENTS 


The following data are taken by permission of the Publishers from “Dipole Mo- 
ments” by C. P. Smyth in PHYSICAL METHODS OF ORGANIC CHEMISTRY, 
A. Weissberger, ed.; copyright, Interscience Publishers, New York (1946). For 
further information concerning dipole moments and their applications reference can 
be made to the afore-mentioned work. Volume 11. 

Each moment value given is that which is to be found when a group listed in the 
first column is attached to one of the groups listed across the top oi the table. For ex- 
ample, the moment listed for CcHs-Cl is that of chlorobenzene. 



CeHs- 

CHa- 

CaHs- 

Degrees 

Angle 

Gas 

Soln. 

Gas 

Soln. 

Gas 

Soln. 

-CHj 

-OCHa 

0.36 

0.4 

0 


0 


180 

1.35 

1.25 

1.30 




55 

-SCHa 


1 .27 


i .40 



52 

-NHz 

i.48 

1.53 

i.23 


i.2 

i.38 


-I 

1.6 

1.30 

1.64 

i.5 

1.87 

1.8 

6 

-Br 

1.75 

1.52 

1.80 

1.8 

2.01 

1.9 

0 

-Cl 

1.72 

1.55 

1.87 

1.7 

2.05 

1.8 

0 

-F 

1.57 

1.43 

1.81 


1.92 


0 

-OH 

1.4 

1.6 

1.69 

1.66 

1.69 

V.7 

62 

-COzH 


1.7 

1.73 

1.6 

1.73 

1.7 

74 



1.9 

1.67 

1.75 

1.76 

1.9 

70 

sir 

2.8 

2.72 

2.5 

2.73 

2.5 


-COCHs 

3.00 

2.9 

2.84 

2.74 

2.78 


69 

-CN 

4.39 

4.0 

3,94 

3.4 

4.00 

3.57 

0 

-NOz 

4.21 

3.98 

3.50 

3.1 

3.68 

3.3 

1 ° 
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INDEX OF REFRACTION 


The index of reCraction of air, 1.000294, is so near unity that it is commonly used as 
a more convenient standard than vacuum. After measurement of the index of a 
substance in any medium, as air, its index in a vacuum may be computed, being egual 
to the index as obtained by measurement multiplied by the index (measured m a 
vacuum) of the medium used. 

Index of refraction varies inversely with the wave length of light employed, being 
greater for violet than for red light. This variation is known as dispersion and is 
greater (in general) for liquids than for solids. The yellow light of sodium (D) is 
commonly employed as an approximate mean value for all parts of white light. Other 
wave lengths which have been used in determinations of refractive index are those 
corresponding to certain spectrum lines of some of the elements and are indicated by 
the ^mbols of the elements or by the letters A', C, £), F, G', and H which are 
the Fraunhofer designations. The wave lengths most commonly employed are: 

Ca = (H) = 3968A. = 396.8mM = 0.3968 X lO-^cm. 

H7 = (GO = 4340A. = 434.O111M = 0.4340 X lO-^cm. 

Hi5 = (F) = 4861A = 486.1m/. = 0.4861 X 10-«cin. 

T1 =....= 5350A = 535.0mM = 0.5350 X 10-«cm. 

Hg = . ... = 5791I = 579.1m/. = 0.5791 X 10-«cm. 

He = (E) = 58761 = 587.6m/. = 0.5876 X 10-*cm. 

Na = (H) = 58931 = 589.3m/. = 0.5893 X 10-*cm. 

Ha = (C) = 65631 = 656.3m/. = 0.6563 X 10-H:m. 

Li = (Red) = 6708A == 670.8mAi = 0.6708 X 10**cm. 

A =....= 7594I = 759.4m/. = 0.7594 X lO-^cm. 

Ka = (^0 = 76991 = 769.9m/. = 0.7699 X 10-«cni. 


The index of refraction is lowered by raising the temperature. This thermal 
variation of index is considerable in many liquids and negligible (affecting only the 
4 th or 5th decimal place) in crystals. Pressure plays a noticeable role only with gases. 
Optically all substances may be classified as follows: 


Isotropic Group 


Anisotropic Group 


Liquids 

, Isometric system solids 


[Uniaxial 


'Tetragonal 

Hexagonal 


Biaxial 


'Orthorhombic 

Monoclinic 

Triclinic 


Positive 
^ or 
Negative 

Positive 

or 

Negative 


References. — ^The data in the following tables of refractive indices of solids have 
been collected mainly from the following sources: — 

Winchell: The Microscopic Characters of Artificial Inorganic Solid Substances or 
Artificial Minerals^ 2d edition (1931). Published by John Wiley and Sons, Inc., 
New York. 

Larsen and Berman: The Microscopic Determination of the Nonopaque Minerals, 
2 d edition (1934). U. S. Geological Survey, Bull. 848, Washington, D. C. 

Fry: Tables for the Microscopic Identification of Inorganic Salts, U. S. Department 
of Agriculture, Bull. 1108 (1922), Washington, D. C. 

International Critical Tables, Vols. I and VII. Published by McGraw-Hill Book 
Co., New York. 



ISOTROPIC GROUP (SOUDS*) 

Isotropic substances transmit light with equal velocity in all directions (isoaxial) 
and include gas, liquid, amorphous materials such as resins and glasses, and isometric 
crystals. In the table below most of the substances are isometric; a considerable 
number t^e amorphous and therefore rather variable and indefinite in their chemical 
composition and all their properties; a few, which are included also in their proper 
birefracting group, are birefracting, but their birefringence is so weak or uncertain as 
to make them easily mistaken for isotropic substances. 

Arrangement. The substances are arranged in the order of increasing values of 
refractive index. 


Substance 

Kef. Ind. 

tlD 

Substance 

Ref. Ind. 

tiD 

NaF 

1.3258 

C8Ga(S04)2*12H20 

1.4650 

3NaF*3LiF*2AIFi 

1.339 

C 8 ln(S 04 ) 2 * 12 H 20 

1.4652 

KzSiFe 

1.34-39 

KGa(S 04 ) 2 * 12 H 20 

1.4653 

KF 

1.352 

RbQa(S04)2-12H20 

1 .4658 

(NH4)2SiF6 

1.3696 

NH4ln(S04)2*12H20 

1.4664 

KzSiFs 

1.39± 

NH4Qa(S04)2*12H20 

1.4684 

LiF 

1.3915 

RbV(S04)2-12H20 

1.469 

RbF 

1.396 

2Na3A804*NaF*19H20 

1.4693 

KaHfFr 

1-403 

NaH 

1.470 

Al 203 - 6 SiOz> 18 ± HaO(7) 

1.403 

NaAISi 206 -H 20 

1.472 

KaZrFr 

1.408 

CaTI (S 04 ) 2 * 12 H 20 

1.4736 

SiOz-HzO (Opal) 

1.41 

BaFz 

1.475 

KCN 

1.410 

NH 4 V(S 04 ) 2 * 12 H 20 

1.475 

SiCU 

1.412 

CsV(S 04 ) 2 - 12 H 20 

1.478 

K2Zn(CN)4 

1.413 

CsF® 

1.48 

K2Cd(CN)4 

1.413 

Na20*Ca0*3Al203*9SI02*8H20 

1.48 

(NH4)3HfF7 

1.426 

Si 02 ‘ 

1.480 

(Na 2 ,Mo) F2-3AI(F,0 H)j-2H20 

1.427 

KAI (Se04)2‘12H20 

1.4801 

(NH4)3ZrF7 

1.433 

C 8 Cr(S 04 ) 2 - 12 H 20 

1.4810 

CaFz 

1.4339 

KCr(S 04 ) 2 * 12 H 20 

1.4814 

(Y,Er.Co) F 3 - 5 CaF 2 -H 20 

1.434 

RbCr(S04)2-12H20 

1.4815 

SrFz 

1.438 

KFe(S 04 ) 2 * 12 H 20 

1.4817 

NaAl (S 04 ) 2 - 12 H 20 

1.4388 

RbF 6 (S 04 ) 2 * 12 H 20 

1.4823 

BaCa 2 (C 3 H 502)6 (Propionate) 

1.444 

C 8 Mn(S 04 ) 2 - 12 H 20 

1.483± 

Na 3 PO 4 * 10 H 2 O 

1.450 

3 NazO* 3 Al 203 * 6 SiOz- 2 NaCI 

1.483 

2Na3P04*NaF-19H20 

1.4519 

C 8 Fe(S 04 ) 2 ' 12 H 20 

1.4838 

NaCN 

1.452 

NH 4 Cr(S 04 ) 2 * 12 H 20 

1.4842 

KH 

1.453 

NH 4 Fe(S 04 ) 2 * 12 H 20 

1.485 

NH 3 (CH 3 ) AI(S04)2-12H20 

1.454 

SW 

1.486 

2 Na 2 S 04 -NaCl-NaF 

1.454 

Na20-Al203-4SI02-2H20 

1.487 

KAI (S04)2*12H20 

1.4564 

NaAISi 308 (Glass) 

1.4891 

RbAI(S 04 ) 2 * 12 H 20 

1.4566 

KOI 

1 .4904 

NaC 4 H 704 (Diacetate) 

1.457 

RbCI 

1.4936 

(Ca3,Y2)F6 

1.457 

5Na20*3Al203-6Si02-2S03 

1.495 

K2Ho(CN)4 

1.458 

5 ( Naz, Ca) 0-3 Al 203 * 6 Si 02 * 2 S 03 

1.495 

CaAl (S 04 ) 2 * 12 H 20 

1.4586 

UAISUOio (Glass) 

1.496 

SiOz (Glass) 

1.4588 

TIAI (S04)2-12H20 

1 .4976 

B 2 O 3 (Glass) 

1.459 

3Naz0*3Alz03*6Si02«2Na2S 

1.50± 

NH 4 AI(S 04 ) 2 - 12 H 20 

1.4594 

2NaCI-7KCI 

1.500 

RbTi (S04)2*12H20 

1.462Li 

NaU(C2H302)3 

1.501 

Rbln($ 04 ) 2 * 12 H 20 

1.4638 

RbRh(S 04 ) 2 * 12 H 20 

1.501 ± 

NaK(CN )2 

1.465 

KAlSizOs 

1.501 ± 


• See also special table for Uquids. 6 i * 

a Lower lemp. phase. c Metacnstobahte. 
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INDEX OF REFRACTION— ISOTROPIC 


Subatanoe 

Ref. Ind. 
no 

Substance 

Ref. Ind. 
nn 

2NaCI*5KCI 

1.503 

MgSiOs (Glass) 

1.5801 

TlQa(S 04 ) 2 * 12 H 20 

1.5067 

CsBr 

1.582 

RbFs(S 604 ) 2 - 12 H 20 

1.5070 

Sr(NO,)z 

1.5878 

CaRh(S 04 ) 2 - 12 H 20 

1.5077 

Sr(N 02 ) 2 -H 20 

1.589 

3 Na 20<2 M gO*4COz-SOs 

1.508 

NaBrOs* 

1 .5943 

KAISi 04 (Glass) 

1.508 

r(CH3)3NlzHzPtCI« 

1.6000 

2NaCI-3KCI 

1.5085 

Na 2 CaSi 04 

1.60 

K20«Al203*4SI0z 

1.509 

Ca3 AIzOe'S H 2 O 

1.604 

NaAlSi 04 (Glass) 

1.510 

BaSizOs (Glass) 

1.606 

NH 4 Rh(S 04 )z* 12 Hz 0 

1.5103 

GeO (Glass) 

1.607 

C 8 Fe(Se 04 ) 2 * 12 H 20 

1.5116 

5Ca0*3Al203 

1.608-13 

Mo(Br 03 ) 2 * 6 H 20 

1.5136 

2 Fe 203 • P 2 O 5 - 2803*2 HzO 

1.61 i 

TIV(804)2*12Hz0 

1.514 

SNiO-COz-HzO 

1.61 ± 

NaCI-KCl 

1.514 

NaBrOi** 

1 .617 

NaCi-NazCOs-MgCOs 

1.5144 

GeBr4 

1.6269 

NazB 407 (Glass) 

1.5147 

CaSiOs (Glass) 

1.6280 

NaCiO) 

1.51 51 

Caz AlzSiO? (Glass) 

1.638 

4NaCh3KCI 

1.518 

ThSi04-4H20 

1.638 

LiAISizOe (Glass) 

1.519 

NH 4 CI* 

1.639 

3NaCl-2KCI 

1.519 

CazMgSizOT (Glass) 

1.641 

CaCiz 

1-52 

NaBr 

1.6412 

K3Cu(CN)4 

1.522± 

CsCi 

1.6418 

TICr(S 04 ) 2 * 12 H 20 

1.5228 

NH4CI^ 

1 .6426 

2Na3V04-NaF*19H20 

1.5230 

(NH4)2FeCl4 

1 .6439 

2NaCI*KCI 

1.523 

LizO 

1.644 

KaBesSuOiz 

1.523 

Rbl 

1.6474 

TIFe(S 04 )z‘ 12 H 20 

1.5237 

SrClz 

1.6499 

2CszO*2Al203-9Si02*H20 

1 .525 

AIzOs* 

1.65-9 

3NaCt-KCI 

1.528 

ZnSiOz (Glass) 

1.650 

Na 3 VO 4 - 10 H 2 O 

1.5305 

FeSIOj-nHzO 

1.650-4 

K2S04*2MgS04 

1 . 5329 

KzSnCle 

1.6574 

5NaC)-KCI 

1.533 

Ca4Pz09 

1.660± 

CeCI 

1.534 

Csl 

1.661 

Amber (Succinite) 

1.535± 

CssAIgOm (Glass) 

1.662 

7NaCI*KCl 

1 . 536 

Li Cl 

1.662 

KzNi(COS )4 

1.54± 

Kl 

1 .6670 

KzAlzSiOe 

1.540 

Ca 0 *Al 203 * 2 Si 02 * 2 H 20 

1.67 

LiAISi04 

1.541 

MgAlz 04 (Glass) 

1.67-8 

NaCI 

1.5443 

K20-2Al203-3B20i 

1.69 

Zn(Br 03 ) 2 « 6 H 20 

1.5452 

AIzO,* 

1.69-65 

LizSiOa (Glass) 

1.548 

MiOif 

1.696 

TIRh(S 04 )z- 12 Hz 0 

1.5480 

CsBr 

1.6984 

Co(CI 04 ) 2 - 6 H 20 

1.65± 

' MnSiOa (Glass) 

1.700 

NI(CI04)z-6Hz0 

n65± 

NH 4 I 

1.7031 

RbBr 

1.5528 

3 Mg 0 *Alz 03 * 3 Si 0 z 

1.705 

KBr 

1.5594 

3Ca0*Ai20i 

1.710 

CdFz 

1.56 

Cas AIzOe 

1.710-5 

Crz(S04)i*18Hz0 

1.564 

NH4Br 

1.7108 

3NiO*COz-HzO 

1.57± 

MgAf204 

1.718-23 

Na4Ca8{309 

1.671 

CazAlzSisOiz 

1.735 

Ba(N03)z 

1.672 

MgO 

1.7364 

K4CaSfi09 

1.672 

3 AuCf 3 * 3 AgPi* 8 NH 4 Cf 

1.74± 

CaAlzSisOs (Glass) 

1.6755 

UOz* ThOz* PbO*4SIOz*4 HzO 

1.74± 

CsF 

1.678 

AszOi 

1.755 

SiBr4 

1.679 

Mg AIz 04 ( +9% Mg Fez 04 ) 

1.76 


a See also n 1.617 e See also n 1.6426 e I| ted gel. 

b See alao n 1.5943 dSee alao n 1.639 / ' temp, phaae. 
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INDEX OF REFRACTION— ISOTROPIC 


Substance 

Ref. Ind. 
no 

Substance 

Ref. Ind. 
no 

Nal 

1.7745 

Fe203*nH20 


ZnO-AIzOj 

1.780 

BaS 


CoAIz04 

1.78+ 

MnO 

2.16 

Pb(NO,), 

1.7815 

FeCr204 

2.16 

LiBr 

1.784 

ZnS (Qlaa$7) 

2.18>.25 

Cel 

1.7876 

Th02 

2.20 

CiCI-HgCIt 

1.791 

4Agl*Cul 

2.20 

FeO'AIjO) 

1.80± 

5 CaO* 2 Ti02* 3Sb20s 

2.20 

(NHOzPtCU 

1.8 

2AgCI'2AgBr*Agl 

2.20 

3Mn0-Al20r3Si02 

1.80 

SrSe 

2.22 

SFeO-AIzOj-SSiOz 

1.801 

TICI 

2.247 

ZnAl204 

1.805 

Ag Br 

2.252 

SMnO'AljOj-SSiOz 

1.811 

MgS 

2.268 

KzPtClfi 

1,825± 

BaSe 

2.271 

5Ca0*3Sb20s 

1.83 

CaSe 

2.274 

3Fe0<Al203-3Si0i 

1.830 

ZnFe204 

2.31 u 

CaO 

1.837 

Cul 

2.345 

3Ca0*Cr203*3Si02 

1.838 

ZnS* 

2.3682 

Mn02-H20 

1.862(?) 

NiO 

2.37 

3Cu0«CuCl2«3H20 

1.864± 

MgFe 204 

2.391,1 

SrO 

1.870 

Cd Fe204 

2.39li 

3Ca0»Fe20r3Si02 

1.895 

SrTe 

2.408 

Lil 

1.955 

C (Diamond) 

2.4173 

CuCI 

1.973 

TIBr 

2.4-.8 

BaO 

1.98 

MgSe 

2.42+ 

S (Glass) 

2.0-2. 9 

Bale 

2.44 

Sb02 

2.0 

CdO 

2.49Li 

F 6203 »nH 20 

2. 0-2.2 

CaTe 

2.6 

HgO*2HgCl2 

2.001 

MnS2 

2.69Li 

2Bi203'3Si02 

2.05 

MnS 

2.70Li 

Pb0-CuCl2*H20 

2.05 

CuzO 

2.705 

AgCi 

2.071 

5Cu2S*2ZnS*2Sb2S3 

>2.72Li 

Sb203 

2.087 

5Cu2S*2ZnS*2As2S| 

>2.72u 

10PbO«3A82O5*3H2O 

2.09(?) 

Til 

2.78 

SnU 

2.106 

Se (Glass) 

2.92 

SrS 

2.107 

ZnTe 

3.56 

CuBr 

2.116 

Si 

3.736 

P (yellow) 

2.1168 

PbS 

3.912 

CaS 

2.137 




*Low temp, phase. High temp, phase is^uniaxial positive. 


Simple methods for determining refractive index are described by West: Science 
101, 283 (1945); Chemist Analyst 34, 76 (1945); ibid, 35, 4 and 28 (1946). 







INDEX OF REFRACTION 


ANISOTROPIC GROUP— UNIAXIAL 

Uniaxial crystals have two refractive indices, one of the rays vibrating parallel 
to the optic axis and another at right angles to this direction. The ordinary ray is 
indicated by the symbol co and the extraordinary ray by the symbol e. It e > ca 
in a uniaxial substance, the substance is opticaUy positive; if the reverse is true, 
negative. Uniaxial crystals may be considered simply as a small group of biaxials 
in which is equal to a for a positive crystal, and to 7 for a negative one. 

The greater part of the substances of this group are tetragonal or hexagonal, but 
some that are strictly biaxial but with nearly zero axial angle are included here as 
well as in their proper biaxial group. A considerable proportion of these biaxial 
substances with neeurly uniaxial optical properties have mso nearly hexagonal form. 

Arrangement. The substances are listed in the order of increasing vmues of the 
w index. 

Abbreviations. Hex., hexagonal; Tetr., tetragonal; Trig., trigonal; Rhomb., 
rhombohedral. 


UNIAXIAL POSITIVE SUBSTANCES 


Substance 

System 

taj) 

CD 

H 2 O (Ice) 

Hex. 

1.3090 

1.3104 

MgSiFe-eHaO 

Trig. 

1.3439 

1.3602 

MnSiFe-GHzO 

Trig. 

1.3570 

1 .3742 

FeSiFc6H20 

Rhomb. 

1.3638 

1.3848 

MgFz 

Tetr. 

1.378 

1.390 

CoSi Fi'SHaO 

Trig. 

1.3817 

1.3872 

ZnSiFc-GHaO 

Trig. 

1.3824 

1.3956 

CoF2-5HF-6HiO 

Trig. 

1.384 

1.399 

NaCNO 

Hex. 

1.389 

1.627 

NiSiFs-eHzO 

Trig. 

1 .3910 

1.4066 

NIF2-6HF6H20 

Trig. 

1.392 

1.408 

CaCu(C 2 H 302 ) 4 * 6 H 20 1 

Tetr. 

1.436 

1.478 

Na 2 S 04 <NaF 

Hex. 

1.436 

1.439 

Na 3 P 04 - 12 H 20 

Trig. 

1 .4458 

1.4524 

CuS® 

Hex. 

1.45 


K 2 S 2 O 6 

Trig. 

1.4560 

1.5153 

R 628205 

Trig. 

1.4565 

1.5068 

Na 3 A 804 * 12 H 20 

Trig. 

1.4589 

1.4669 

Cu 0 *Si 02 * 2 H 20 


1.46± 

1.57 

Na 2 B 407 * 6 H 20 

Rhomb. 

1.461 

1.474 

LiKS04 

Hex. 

1.4715 

1.4721 

UO 2 (C 2 H 3 O 2 ) 2*NH4C2Hs02 

Tetr. 

1.481 

1.493 

(NH 2 ) 2 C 0 (Urea) 

Tetr. 

1.484 

1.602 

SrCa 2 (C 3 H 502)6 (Propionate) 

Tetr. 

1.487 

1.496 

2 Na20*3 Al203*6Si02-7 H 2 O 

Hex. 

1.490 

1,502 

K,Na ( 804)2 

Trig. 

1 .4901 

1 .4996 

NasV 04 - 12 H 20 

Trig. 

1.5095 

1.5232 

Na20-Ai203*9Si02-2NaF 

Hex. 

1.518 

1.522 

2 Mg 0 *Al 203 - 2 MgCl 2 * 8 H 20 

Trig. 

1.52 

1.55 

LiAISiaOe (o-Phaee) 

Tetr, 

1.521 


0628205 

Trig. 

1.6230 

1.5438 

CioHuOH (Thymol) 

Hex. 

1.625 

1.609 

CaaPb ( C 3 H 5 O 2 ) 5 (Propionate) 

Tetr. 

1.627 

1.539 

C 7 Hi 405 ^ (^Methylglucoelde) 


1.529 

1.513 


« Covellite. 

^ IndioQS indioatA noostive. 
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INDEX OF REFRACTION— UNIAXIAL POSITIVE 


Substance 

System 

WD 

CD 

Na 3 VO 4 « 10 H 2 O (Hex. phase) 

Hex. 

1.5398 

1.6475 

SiOa (Quartz or low temp, phase) 

Hex. 

1.5442 

1.6533 

CisHaeO (Guajol) 


1 .545 

1.548 

CaSO4-0.5H2O 

Hex.(?) 

1.55 

1.67 

CsNOs 

Hex. 

1.65 

1.56 

CaCOs (Least stable phase) 

Hex. 

1,550 

1.660 

ZrOCIz-SHzO" 

Tetr. 

1.552 

1.563 

3 Na 2 S 04 * Fe (SO 4 ) 3 * 6 H 20 

Trig. 

1.558 

1.613 

MgO-HiO 

Trig. 

1.559 

1.580 

3 Na20- Fe203-6S03«6H20 

Trig. 

1.559 

1.627 

Al203*2Si02-4H20 

Tetr. 

1.560 

1.580 

MgPt(CN)4*7H20 

Tetr. 

1.5608 

1.91 

La 2 (SO 4 ) 3 » 9 H 20 

Hex. 

1.564 

1.569 

Mg0-B203*3H20 

Tetr. 

1.565 

1.675 

CH 3 OC 6 H 4 OH (Gualacol) 

Hex. 

1.569 

1.666 

Ca 0 * 2 Ce 0 F- 3 C 02 

Trig. 

1.5690 

1.6700 

K20-3AI203-4S03-6H20 

Trig. 

1.572 

1.592 

2F6203*P205‘12H20 

Hex. 

1.582 

1.645 

AI203-2S03 

Trig. 

1.583 

1.602 

MgCl 2 'SnCl 4 - 6 H 20 

Trig. 

1.5885 

1.5970 

FeCi 2 * 3 KCI*NaCI 

Trig. 

1.589 

1.590 

4 KCi-MnCl 2 

Trig. 

1.59 


CsHisSP (Triethyl phosphinesulfide) 


1.590 

1.650 

4KCt>CdCl2 

Trig. 

1.5906 

1.5907 

Li 2 Si 03 

Trig, 

1.591 

1.611 

SrSiOj 

Hex. 

1.599 

1.637 

C 12 H 11 O 2 NS (Benzenesulfanilide) 


1.600 

1.649 

CaNCN 

Rhomb. 

1.60 

1.59 

K2CaSi04 

Hex. 

1.600 

1.605 

CdCi2-4NH4CI 

Trig. 

1 .6038 

1.6042 

Na5Fe(Si03)4 

Hex. 

1.609 

1.625 

CaSi 03 

Hex. 

1 .6150 

1 .6360 

3CaO-5AizOs 

Tetr.(?) 

1.617 

1.652 

KIO 4 

Tetr. 

1.6205 

1.6479 

Cu 0 -U 03 -P 205 - 8 H 20 

Tetr. 

1.623 

1.625 

KAg(CN )2 

Trig. 

1.625 

1.63 

2Sr0-3Al203-2P205-7H20 

Trig. 

1.629 

1.639 

2Ca0*Mg0-2Si02 

Tetr. 

1.631 

1.638 

PbS206*4 H 2 O 

Trig. 

1 .6351 

1.6531 

K2PtCl4 

Tetr. 

1.64 

1.67 

(NH4)3PdCl3S03-H20 

Trig. 

1 .643 


KRe04 

Tetr. 

1.643 

1.673 

Cu0*Si02*H20 

Trig, 

1.644 

1.697 

Sr5CI(P04)3 

Hex. 

1.650 

1.655 

Be 2 Si 04 

Trig. 

1.654 

1.668 

2Pb0*3Al203-2P205-7H20 

Hex. 

1.654 

1.676 

4NH3-irCl3*H20 

Trig. 

1.6676 

1.6666 

Sr5CI(P04)s 

Hex. 

1.658 

1.664 

CeHsCOCOCsHs (Benzii) 

Rhomb. 

1.6588 

1.6784 

4CaO* 6203* As 205 * 4 H 20 

Tetr. 

1.662 

1.663 

3 AI 2 O 3 * Ce203*2P205*6H20 

Trig. 

1.680± 

1.685 

AgCN 


1.685± 

1.94 

ZnClz 


1.687 

1.713 

ZZnO-SiOz* 

Trig. 

1.691 

1.719 

Ce0F*C02 

Hex. 

1.717 

1.817 


® InL Crit, Tab, gives — , with w1 .563 and «1 .662 
^ Int C****- Tab. gives t.694 and 1 .723 
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INDEX OF IUEFlUCnON--IJNIAXIAL POSITIVE 


Substance 

System 


CD 

BeO 


1.719 

1.733 

YzOs'PzOs 


1.721 

1.816 

20CuO*SO3*2CuCl2*20H2O 


1.724 

1.746 

K 3 Na(Cr 04)2 

Trig. 

1.7278 

1.7361 

20CuO* BI203-5A8205-22H20 


1.730 

1.810 

2 Fe 203 -Pb 0 * 3 S 03 » 4 H 20 

Hex. 

1.755 

1.82 

Ba 0 *Ti 02 * 38 i 02 

Hex. 

1.757 

1.804 

4 ( N H4) zO- M nzOs-l 3 MoOj'S H2O 

Rhomb. 

1.757 

1.819 

SeOz 

Tl 2 (d-C 4 H 406 ) 

Trig. 

> 1.76 

1.768 

1.812 

AgBrOs 

Tetr. 

1.8466 

1.920 

4 Ca 0 - 6 Pb 0 -PbCl 2 « 6 SI 02 

Hex. 

1.945 

1.971 

5 M nO'SIOz* AszOj* H2O 

Hex. 

1.96 


CaW 04 

Tetr. 

1.9200 

1.9365 

Zr 02 *Si 02 

Tetr. 

1.936 

1.991 

H02CI2 1 

Tetr. 

1.9733 

2.6559 

CaMo 04 

Tetr. 

1.974 

1.984 

SnOz (Mo&t stable phaae; cassiterite) 

Tetr. 

1.9968 

2.0929 

ZnO 

Hex. 

2.004 

2.020 

Y 2 (Mo 04 ), 

Tetr. 

2.03 


PbO^PbCIz-COz 

Tetr. 

2.114 

2.140 

PbO* 2 PbCl 2 

Hex. 

2.13 

2.21 

Afil 

Hex. 

2.218 

2.229 

ZnS (0; high temp, phaae) 

Hex. 

2.356 

2.378 

CrzOs 

Rhomb. 

2.5 ± 


CdS 

Hex. 

2.506 

2.529 

HgS (Metaatable phaae) 

Trig. 

2.58 

2.82 

TiOz 

Tetr. 

2.616 

2.903 

SIC 

Trig. 

2.654 

2.697 

AI4C3 

Hex. 

2 . 70 * 

2 . 75 * 

HgS (Stable phaae; cinnabar) 

Hex. 

2.854 

3.201 

Se 

Trig. 

3.00 

4.04 


•At 700mM 


UNIAXIAL NEGATIVE SUBSTANCES 


Substance 


NazSiFe 

2Nar*AIF3 

(NHOzSIFs* 

CuSiFs-eHaO 

CaCl2*6HzO 

KAI(S 04 )z* 12 Hz 0 

dCaO- Al203*3CaS04-31 HzO 

(NH4)iScF« 

B6804-4H20 

UKSO4 

BdO- Be (CaHsS04) a-4H20 
KtTIFa 

11 Nat0*9803*2C02*KCI 
U<CtHsS04)6*18H20 
Ce(C2Hs804)6*18H20 
Pr(C2H9804)€*18H20 




•Formed by evaporation at 
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INDEX OF REFRACTION— UNIAXIAL NEGATIVE 


Substance 

System 

OD 

CD 

Nd(C 2 H 5 S 04 ) 6 * 18 H 20 

Hex. 

1.487 

1.479 

SiOi 09-Cri8toballte) 

Tetr. 

1.487 

1.484 

6Ca0*Al203*3S03*33H20 

Hex. 

1.488 

1.474 

Er(C 2 HsS 04 ) 6 * 18 H 20 

Hex. 

1.490 

1.480 

Sm ( 021 ^ 5804 ) 4 * 1 8 H 2 O 

Hex. 

1.490 

1.481 

Gd(C 2 H 5 S 04 ) 6 - 18 H 20 

Hex. 

1.490 

1.482 

Na2S04* MoS04*2. 5 H 2 O 

Tetr. 

1.490 

1.471 

Y(C2H5S04)6*18H20 

Hex. 

1.493 

1.480 

Eu(C2HsS04)4>18H20 

Hex. 

1.494 

1.484 

Dy(C2H5S04)6-18H20 

Hex. 

1.495 

1.480 

(NH4)3UOiF5 

Tetr. 

1.495 

1.490 

CoS04*6H20 

Tetr. 

1.495 

1.460 

CaO* Al 203 * 3 Si 02 - 5 H 20 

Trig. 

1.496 

1.491 

C 10 H 20 O (/-a-Menthol) 


1.497 

1.476 

C 3 Hi 203 N 6 (Guanidine carbonate) 

Tetr. 

1.496 

1.486 

Sr(0H)2*8H20 

Tetr. 

1.499 

1.476 

3Ca0*A.203*CaS04*12H20 

Hex. 

1 .504 

1.488 

3CaO* C02-S03*Si02-1 5 H 2 O 

Hex. 

1.507 

1.468 

2MoO*MflF2*3CaF2 

Hex. 

1 .509 

1 .486 

KH 2 PO 4 

Tetr. 

1 .5095 

1.4684 

NiS 04 * 6 H 20 

Tetr. 

1.5109 

1.4873 

6 M gO- At 203 * CO 2 • 1 2 H 2 O 

Hex. 

1 .512 

1.498 

CaCl2*2MgCl2*12H20 

Trig. 

1.520 

1.512 

K3Cu(CN)4 

Trig. 

1.5215 


Mg 2 Al 4 Si 50 i 8 " (o-phase) 


1.522 

1.519 

3Mg ( NO 3 ) 2 * 2 La ( NO 3 ) 3*24H20 

Trig. 

1.6220 

1.5160 

NH 4 H 2 PO 4 

Tetr. 

1.5246 

1.4792 

3Mg ( NO 3 ) 2-206 ( NO 3 ) 3-24H20 

T rig. 

1.5249 

1.5176 

3 Mg ( NO 3 ) 2 - 2 Pr ( NO 3 ) 3'24H20 

Trig. 

1.5255 

1.5182 

3Mq ( NO 3 ) 2 - 2 Nd ( NO 3 ) ,*24H20 

Trig. 

1.5266 

1.5192 

0a3Al20«*12H20 

Hex. 

1.527 

1.606 

MgzAUSisOis" (o-phase) 


1.528 

1.524 

30aO*Al2O3*0aSO4*6H2O 

Hex.(?) 

1.529-35 

1.510-27 

ZnSe 04 * 6 H 20 

Tetr. 

1.5291 

1.5039 

SrS206-4H20 

Trig. 

1.5296 

1.5252 

( 02 H 40)4 (Metaldehyde) 

Tetr, 

1.530 

1.430 

RbAI$i04 

Hex. 

1.530 

1.526 

KjOOs-OaOOs 

Hex. 

1.630 

1.48± 

LiAISi04 

Hex. 

1.531 


K2O*40aO*2Al2O3-24Sf02*H2O 

Hex. 

1.632 

1.529 

KAiSi 04 phase) 

Hex. 

1.532 

1.527 

Ba(0IO4)2-3H2O 

Hex. 

1.5330 

1.5323 

6Zn0>3Al203-2S03*18H20 

Hex. 

1.534 

1.614 

SrOl2-6H20 

Rhomb. 

1.5364 

1.4866 

KzO-S OaO* 1 eSiOz- 1 6 HzO 

Tetr. 

1.537 

1.535 

NaAISi 04 (/9-phase or low temp, phase) 

Hex. 

1.537 

1.533 

Cas AIzOe-SHzO 

Hex. 

1.538 

1.520 

NaLiCOi 

Hex. 

1.538 

1.406 

AIzOa-OuOa-ISHaO (Mellite) 

Tetr. 

1.539 

1.611 

Zn 012*6 NHs 

Hex. 

1.539 

1.530(?) 

NiSe 04 * 6 H 20 

Tetr. 

1.5393 

1.5125 

CHjOONHz (Acetamide)* 

Hex. 

1.54 

1.46 

eMgO-FozOj-OOz-iaHzO 

Hex. 

1.540 

1.510 

NaaO-AIzOz-aSiOz 

Hex. 

1.542 

1.638 

6MgO- CrzOz* COi-l 2HzO 

Hex. 

1.542 

1.516 


"Stable >926to1150"C. 
^Stable modification. 
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INDEX OF REFRACTION— UNIAXIAL NEGATIVE 


Substance 

System 

CDD 

CD 

Li20-Al203*2Si02 

Hex. 

1.545 


(CH20HCH0H)2 (<K-ErythritoI) 

Tetr. 

1.544 

1.521 

K2S04*Al2 (S04)3 

Hex. 

1.645 

1.533± 

NaaCOs-CaCOa 

Hex. 

1,547 

1.504 

KgCaSiioOas 

Hex. 

1.548 

1.537 

CaSaOs • 4 HaO 

Trig. 

1.5496 

1.54± 

3 NaAISi 04 -CaC 03 

Hex. 

1.550 

1.519 

Co(CI 04 ) 2 - 6 H 20 

Hex. 

1.56± 


Ni(Ci 04 ) 2 * 6 H 20 

Hex. 

1.55± 


3 NaAISi 04 -CaC 03 

Hex. 

1.550 

1.519 

3CaO- AiaOi* CaCia*! OHzO 

Hex. 

1.550 

1.535 

CaS205*4 H 2 O 

Trig. 

1 .5516 

1 . 5414 

C 4 H 8 O 2 CI 2 ( Dichlorobutylene glycol) 


1.554 

1.515 

HfOCIa-eHzO 


1.557 

1.543 

CSH 12 O 4 (Pentaerythrltol) 

Tetr. 

1.559 

1.548 

AlCla-eHaO 

Trig. 

1 .560 

1.507 

4 Al Cis-a AIzOs-SSOa-SeHaO 

Trig. 

1.560 

1.495 

ZrOCl2*8H20« 

Tetr. 

1.563 

1.552 

NazSOj 

Hex. 

1.565 

1.515 

3Ca0*CaFr3Si02-2M20 

Trig. 

1.565 

1.560 

FeClz 

Hex. 

1.567 


KH 2 ASO 4 

Tetr. 

1.5674 

1.5179 

Ca(OH )2 

Hex. 

1.574 

1.545 

3Mn0-4Si02>4H20 

Hex. 

1.576 

1.546 

NH4H2Aa04 

Tetr. 

1 . 5766 

1.5217 

C 34 HS 0 O 2 (Cholesterol benzoate) 
NaH(U02)2P208*7.3H20 


1.579 

1.580± 

1.540 

aBeO'AlaOj-eSiOz 

Hex. 

1.580 

1.574 

Cl 1 H 11 0 Nz Br (4-Bromoantipyrine) 


1.581 

1.493 

NaNOa 

Trig. 

1.5874 

1.3361 

2 NiOz- 3 Si 02 * 2 HzO 

Hex. 

1.59± 

1.56 

KzCOj-MgCO} 

Hex. 

1.597 

1.47 

Cu ( UOz) z PzOg-e ± HzO 

Tetr. (?) 

1.598 

1.586 

Ca ( UO 2 ) 2 PzOs*^ H 2 O 

Tetr. 

1.600 

1.590 

6Ca0*Al203-2P205-5H20 

' Hex. (?) 

1.601 

1.591 

CU(U 02 ) 2 P 208 - 6 H 20 

Tetr. (?) 

1.608 


PtCl2-4NH3*nH20 

Tetr. 

1.612 

1.607 

2 Ca 0 * 2 Be 0 * 3 Si 02 - NaF 

Tetr. 

1.612 

1.593 

(Ce, La, Di) F 3 

Hex. 

1.613 

1.607 

Ba(U 02 ) 2 P 208 - 6 H 20 

Tetr.(?) 

1.613 

1.604 

( N H 4 ) 4 Fe ( C N) «*2 N H 4 CI* 3 H 20 

Trig. 

1 .6198 

1 . 5922 

7CaO*2PzO5-CO2-0.5HzO 

Hex. 

1.620± 

1.609 

Sr5F(P04)3 

Hex. 

1.621 

1.619 

BaO- FeO* 4 Si 02 

Tetr. 

1.621 

1.619 

NazO-3CaO-PzO$* 

Hex. (?) 

1 .623 

1.620 

3U03-A820s-12H20 

Tetr.(?) 

1.627 

1.582 

8MnO-7SIOz*5HzO 


1.632 

1.602 

Ca5F(P04)3 

Hex. 

1.6325 

1.629± 

C 8 H 4 ( 0 H )2 (Hydroquinone) 

Hex. 

1.633 

1.626 

lOCaO-SPzOs 

Hex. 

1.633 

1.629 

3Ca3P208*CaC03 

Hex. 

1.635 

1.626 

CaCuSi 40 io 

Tetr. 

1 .6354 

1 .6053 

2 KCI-CuCl 2 - 2 H 20 * 

Tetr. 

1.637 

1.615 

CaO-CaClz 

Hex. 

1.638 

1.634 

BaFz'BaCiz 

Tetr. 

1.640 

1.633 


'Winchell gives this + with cl .563 and wl .552 ^Soine specimens are orthorhombic and biaxial. 
^Fcund only in meteorites. 
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INDEX OF REFRACTION— UNIAXIAL NEGATIVE 


AI2O3 • B2O3 
Ca5ClP30t2 

Cu 0-2U03-A8205-8H20(?) 

3Sr3p208'SrC03 

Ho(CN)2 

CeHsCNBrCN (Bromobenzylcyanide) 

2KCI-CuCl2 

10MgO*6B2O3*3H2O 

SrCl2*SrF2 

Fe203*P205-6H20 

CaCOs® (Calcite) 

AI2O3 

Pt CI2-2 N H3-4 (Pt CI2-4 N H3) 

Ca5Clp30i2 

BaF2*3Ba3P208 

Ca2 Al2Si07 
(NH4)2 CuCU- 2H20 
Ca2FeSi207 
MgCIa 

4 ( N H4) 28208- Ag Br- N H4 Br 
V204*Ca0-P205-5H20^ 

Ba0-2Ca0-3Si02 
Ca0*Mg0.2C02 
3Ba3P20g* BaCOs 
AICI0-6 Cu0*9H20 
C 6H12O4N2S2 (/-Cystina) 

MgCOg 

BasClPgO^g 

12Mn0-9Si02-A8203-7H20 

9CaO*3 As205*CaF2 
Na4Zr2Si30i2 

C6H5COC6H4CH3 (Phenyl >-toly I ketone) 

MnO-HzO 

Ca-AI-silicate® 

LiNOs 

CuCl2*2NH4CI*2H20 
Ce»03-3C02* BaF2 
AI2O3 

Fez (804)3 (8tabl6 >130®C.) 
Na20-2Al203-Sb20s 
BaAgzC83(NCS)7 
C83TI2CI9 

K2Ptl2(N02)2-2H20 
7 ( Fe, Mg) 0*3Fe203-4Si02-8H20 
FezOz-WOz-BHzO 
CHI3 (Iodoform) 

BaCugCss ( N CS) 7 
Ag2HP04 

2 (Pb, Mg) 0-3Fe20j*4SI02-8H20 

3 Fez O3 • 4SO3 • 9 H2O 
MnCOs 

ZnCO, 

K20-3Fe203-4S03*6H20 

NaYSI 04 

Na20*3Fe20,-4S03*6H20 


"Moat stable, low temp, phase. 
^Alters to a biaxial hydrate. 



* As found in Portland cement clinker. 
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INDEX OF REFRACTION— UNIAXIAL NEGATIVE 


Substance 

System 


• D 

CuO-PbO'Fej03'2SOv4HiO 

Hex. 

1.85 


8rCu2Cs)(NCS)7 

Tetr. 

1.8535 

1.6982 

C 0 CO 3 

Hex. 

1.855 

1.60 

NaLaSi 04 

Hex. 

1.867 

1.840 

KLaSi 04 

Hex. 

1.867 

1.840 

6Ca0-4Fe20j-3A820s-9H20 (?)• 



1.870 

1.792 

6 Ca0-3Fe20j*2 A820s*9 H 2 O 

Hex. 

1.87 

1.85 

LiLaSi 04 

Hex. 

1.870 

1.843 

FeCOs 

Trig. 

1.875 

1.633 

Pb0*3Fd20|*4S03*6H20 

Trig. 

1.875 

1.784 

CaLa2Si208 

Hex. 

1.880 

1.874 

NaPrSi04 

Hex. 

1.889 

1.861 

NaN<ISi 04 

Hex. 

1.869 

1.861 

NaSmSi 04 

Hex. 

1.898 

1.867 

A02O*3F62O3»4SOs*6H2O 

Hex. 

1.898 

1.815 

CaNdaSi^Ot 

Hex. 

1.903 

1.897 

2Pb0*3Fe203*p205*2S03-6H20 

Trig. 

1.93 


Pb3(P04)2 

Hex. 

1.9702 

1.9364 

C (Qraphite) 

Trig. 

2.0± 


Pr2(Mo04)3 

Tetr. 

2.006± 


3Mn0*A8203 

Trig. 

2.01 

1.99 

Bi203*3H20 (7) 

Hex. 

2.01 

1.82 

Nd2(Mo04)3 

Tetr. 

2.023 

2.021 

aPbCl2*4Cu0-6H20 

Tetr. 

2.03 

2.00 

Ce2(Mo04)3 (Stable >900»C.) 

Tetr. 

2.04 

2.028 

4PbCl2*4Cu0*5H20 

Tetr. 

2.041 

1.926 

9PbCl2*8Cu0*3AgCI«9H20 

Tetr. 

2.05 

2.03 

3Pb0-2Si02 

Trig. 

2.07 

2.05 

Pb 3 (OH ) 2 ( 003)2 (White lead pigment) 

Hex. 

1 2.09 

1.94 

Bi 203 *C 02 


1 2.13 

1.94 

H2K2Tel20io*2H20 

Trig. 

2.142 

2.030 

9Pb0-3A8205-PbCl2 

Hex. 

2.16 

2.13 

PbOa 

Tetr. 

2.229 


2Zn0-2Mn203*H20 

Tetr. 

2.26± 

2.10 

Pb0*W03 

Tetr. 

2.269 

2.182 

9PbO*3A8203*PbCl2 

Hex. 

2.295 

2.285 

(Mg,Fe)0-Ti0i 

! Trig. 

2.31 

1.95 

ZnO* Mn 203 

Tetr. 

2.34 

2.14 

9Pb0-3V20s-PbCl2 

Hex. 

2.354 

2.299 

PbO«Mo03 

Tetr. 

2.40 

2.28 

Mn304 

Tetr. 

2.46Li 

2.16LI 

MnO^TiOa 

Trig. 

2.481 

2.210 

TIO 2 

Tetr. 

2.554 

2.493 

CaO'FeaOi 


2.58 

2.43 

Asis 

Trig. 

2.59± 

2.23± 

AgAsSa (Low tamp, phase) 

Trig. 

2.6Li 


PbO 

Tetr, 

2.665 

2.535 

Hgl2 

Tetr. 

2.748 

2.455 

Sbl 3 (Low temp, phaae) 

Trig. 

2. 78 ± Li 

2.36±Li 

3Ag2S*As2S3 

Trig. 

3.088 

2.792 

Fei03 

Hex. 

3.22 

2.94 


*lnt. Grit Tab. 0ivaa3CaO*2Fo2Ot«2AaxOs«6HaO 










INDEX OF REFRACTION— BIAXIAL POSITIVE 
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INDEX OF REFRACTION— BIAXIAL POSITIVE 
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& 

1.469 

1.469 

1.4526 

1.561 

1.459 

1.485 

1.4604 

1.467± 

1.460 

1.4730 
1.4755 

1.470 
1.498 
1.4782 

1.4791 

1.5657 

1.4779 

1.473 

1.480 

1.508 

1.4731 


1.441 

1.442 

1.4424 

1.4434 

1.447 

1.448 

1.45± 

1.4525 

1.454± 

1.455 + 

1.4617 

1.4629 

1.464 

1.405 

1.4658 

1.4663 

1.4669 

1.4689 

1.469 

1.469 

1.470 
1.4701 

§ 

1.439 

1.439 

1.4412 

1.321 

1.447 

1.44 
1.4499 
1.447 + 
1.451 

1.4606 

1.4607 

1.459 

1.454 

1.4622 

1.4649 

1.4609 

1.4672 

1.469 

1.463 

1.457 

1.4692 

System 

Mon.(?) 

Mon. 

Mon. 

Orth. 

Mon. 

Orth. 

Mon. 

Trie. 

Orth. 

Orth. 

Mon. 

Mon 
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1.720 

1.721 

1.722 

1.726± 

1.7266 

1.732 

1.732 

1.733 

1.735± 

1.7361 

a 

Q 

1.700 

1.695 

1.708 

1.709 

1.703 

1-715* 

1.7146 

1.718 

1.715 

1.712 

1.702 

1.717 

1.7129 

1.730 

1.7275 

1.720 

1.733± 

1.7302 


Orth. 

Mon. 

Mon. 

Mon. 

Orth. 

Mon. 

Mon. 

Mon.(?) 

Mon. 

Orth. 

Orth. 

Mon. 

Orth. 

Mon.(?) 

Trie. 

Substance 

0 o o o 

=F ^ f f o 

<5 c? 03: 

1 I 1 1 ! 9! 1 I J 1 

5 i ^ ^ 1 

S S Z -C* X ^CMOL, m 

i il J i 1 *^i i ii 

^ SS M O'S’ CO QOcv ^ OfiQlk CO^ SflQ 


**Un8tabie or ^-phase. «ln Portland cement clinker. <^Pha8e; stable 675® to 1420®C. 

•*lnt. CriL Tab. give8a1.724; .729;7 1.734. tte-Phase; stable above 142CPa 
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int Grit. Tab. gives let 
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♦Also given as Y *6; Z Ac 
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INDEX OF REFRACTION— BIAXIAL NEGATIVE 


Optical Orientatioii 

• ... ^ 

« o : ^ s ® 

II g; ?7 1 :S g7?>,iii 1 

X [I • II *11 . H . II ' ^ II It II II 

.. U**^ Cjlt "o fi.* II llouu 

^o^;ii <o ?;*®8:<oo v»<<< < 

cIIm*n i5< "xl? «‘iix->-i'< <xxx N 

o X 71 : .« 71 X ‘ _ k”, n : X X X x 71 

w ... o • ^ o • o o * .» "b • o .• .• ... o o o o 

®8S •'9 o® •oro"c<*od ^ooo o w 

o*— — 1*' — )o ■~|*«-o>.*o8*— |oo o-HHH H o 

vt'H.'o.'cL 'o ^*5. * 15 . 0 *® •sT •'o.'tt *q.a® 

II * <” * ^ ^ II ’ ’ II 11 

x4^4^5 'X <2^ ‘54^5 i ^ ^ i <jxx 

Axial Angle 
and 

Dispersion 

.-d . -H •“ ? « -d s . s -H SSSiSSf. 

eo2cor^^S»r^-t5 co<o^o^•2t■^^^ol^eolOoo<^ <ococ*5t^s<*>«»co 

II II 11 II It II > II il > II II II II II II II II II II II II > II II II II > II > II 

>>>>>>V>>V>>>>>>>>>>>>A>>>>A>A> 

CJCMCMCMCNJCM h.CMCNJ k_CMCMCMCMCMCNJCMCNJCMCMCSjCVJ k.CMCMCSJCXI k.CM k.CM 


1.3125 

1.3247 

1.394 

1.398 

1.52(?) 

1.415 

1.440 

1.4373 

1.444 

1 .4513 

1.458 
1.453 
1.456 

1.459 
1.4608 
1.459 
1.47± 
1.463 
1.4815 
1.465 

1.465+ 

1.4649 

1.4724 

1.471 

£ 

1.3125 

1.3245 

1.390 

1.396 

1.4± 

1.414 

1.425 

1.4361 

1.440 

1.4496 

1.452 

1.452 

1.454 

1.455 
1.4554 

1.456 
1.46± 
1.461 
1.4629 
1.463 

1.463 

1.464 

1 .4645 

1.465 

1.4694 

1.470 

CCD 

1.3089 

1.3239 

1.385 

1.394 
1.38(?) 
1.407 

1.405 

1.4321 

1.395 
1.4453^ 
1.430 ^ 
1.440 

1.448 
1.435 
1.4326 
1.340 
1.43± 

1.449 
1.4401 
1.438 

1.457 + 

1 .4599 

1.4467 

1.462 

System 

I 

fxixiccc cc dccj::ccx:c$ccx:c cdcc c 

ft^t-ooo oo ooo-*-'oot^~oot'o oooo o 

odoSSS SSSoSSohSSoS S2SS S 

Substance 

I 

O 

£ o ■? O ^ 

X«)< 52 •PT’rsiO.eji'^ '^JgiO £ . g T 

2~ir* 2v ‘^o^***-oxOX2v X «c?o t o 

zkrzziSz zz dz^SSzSiSzzSs zzz5 z S 
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O. A o. 

i I i 


° 8 2 


Ol Q. ^ Ol 

K ** K II X 

< >“ < N < 


I IsfSiS ^”5!? SS-SsIS l8 is K 

II > II > II > II > II II II II > II > II II II > II > II > II > ii > 

>A>A>V>A>>>>A>A>>>V>V>V>V>V 

CM k.CM k.CM wCM k.CMCMCMCM I.CM k-CMCMCM k.CM k.CM t»CM w.CM k. 


00 lO O «0 CO CO 

00 00 00 00 00 00 

•M' ^ ^ •d" ^ 


CO CM o> 

r«> 00 00 00 

lO ^ ^ ^ 



^ m CO <o <& ■— 

(p C*. h- C* lO o> 

V "d" ^ ^ CO 


x: c c x: 

O O t* 

65 So 


g g g g 

5 SSS 


mi 

6 z 5 N 


1.485 1.488 1.489 2V-84®± 
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♦Also Given as a1.3346; ^11.5056; 7I.6O64. 
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O g. i 
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II II II II II > 
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-h-d+iS? ^ coiS^S-D -X. 
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>>>>>>V>>V>A>>V> 

CMCMCMCMCMCM L.CMCM l-CM L.CMCM wCM 
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given under 51 .5344. 
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Optical Orientation 

• ^ ^ 

^ N (O • W 

* * CM o> o> OJ 

* o o o 9 * '<r 

(O b O) OO CD ’ ^ 

; : 1 ® 1 II : 1 

: * II H II II II . : ^ “ A ^ 

: * 11 < ^ < <1 < < 11 K ** : 11 X < A II 

*; j X N H N ® N II N N >- II ^ 1 X N ^ X 

“ •• : S S < S H S < 2 2 if < 2 1 : 5 i 2 1 8 ^ 5 

N ®x On oo|m ® 

o '"S "cLJcT 'q.‘& .cT 'o.i^ 

II • * X X* II “ X = X II X X A II X 11 • X X X A ^ < II X 

X : :5 5nx-5x -5 x 5 x : 5 4 4 x ,5 ^ 

S 0 

h\ 

% .S;. 1? SS 1 -H +I&, +t 

S,3a;«l|>, e %°. %,%. 8, & %. s, 2 o, ^ At £, 8> Sr »&> », SI, 

CO > to>r^ cotoso (oto <ouSr^r^c»roio— iioroeoeo-J(Ooom 

II > II • II > II > II 11 II > II (1 > II II II II > II II II II II II II II II II II 

>A> :>v>v>>>v>>v>>>>v>>>>>>>>>>> 

CM k.eM -CM k.CM k-CMCMCM V.CMCM k-CMCMCMCM k_CMCMCMCMCMC>JCMCMCVJCJCM 

Q 

1.643 

1.683 

1.760 

1.6520 

1.6531 

1.645 

1.649 

1.6560 

1.6589 
1.675 

1.6590 
1.6615 
1.670 
1.660 

1.663 

1.662 

1.660 

1.682 

1.660 

1.6720 

1.687 

1.69 

1 . 730 ± 

1.675 

1 . 665 ± 

<g 

1.639 

1.639 

1.641 

1.6411 

1.6429 

1.643 

1.649 

1.6498 

1.651 

1.6514 

1.652 

1,6535 

1.6539 

1.654 

1.654 

1.655 

1.655 

1.656 

1.656 

1.656 
1.6565 
1.658 

1.66 

1 . 660 ± 

1.660 

1 . 662 ± 

§ 

1.634 

1.603 

1.545 

1.5962 

1.6276 

1.632 
1.643 
1.6378 

1.6532 

1.612 

1.6442 

1.6414 

1.626 

1.647 

1.643 

1.633 
1,652 
1.540 
1.630 
1.6396 
1.622 

1,63 
1 . 532 ± 
1.640 
1.632 + 

1 

CO 

jcf ccx ccccci cc cccc c£c:j=jfccc 5 ccx; 

•J!* OOt* OOOO” OO OOOO 

o ssd SSSSh SS SSSS SoSooSShSSo 

Subatanoe 

0 

1 

oj 1 O 1 ^ 'i 

?(5 '^TSo ooIq To S Z 

is -isato ts 

f liiii If uu 

l^i tlisj 55|| UPsmUi 
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Optical Orientation 

; : : & : : : ” : 

. o5 • • H 
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Axial Angle 
and 

Dispersion 

*bo ^ 

oSj ;&>& &&,%&. ^ ^ 7'?m &£?.i .%■ 

— iro .J^cooo «o<D is. n. ooo w^ir>> ,co 

II II > II II > II - II II II II II II > II > II • II > II Ii > II > II > • II 

>>V>>V> .>> >>>>V>V> :>A>>A>A>A :> 

CMCMk.CMCMk.CN> -CMCM CMCMCMCMk_CM»-CM •CMh.CMCMk.CMk.CMk. ‘CM 

Q 

1.698 

1.689 

1.692 

1.696 

1.717 

1.710 
1.735 
1.708 + 

1.708 

1.713 

1.711 

1.72 + 

1.755± 

1.729 

1.729 

1.720 

1.728 

1.730 

1.7304 

1.730 

1.732 

<g 

1.686 

1.686 

1,69± 

1.695 

1.697 

1.7 + 

1.700 

1.701 

1.702 
1.702 
1.705 
1.709 

1.71 + 

1.7102 

1.714 

1.716‘' 

1.720 

1.720 

1.726 

1.7261 

1.729*^ 

1.731 

§ 

1.67 

1.678 

1.687 
1.691 

1.672 

1.688 
1.625 
1.69± 

1.695 

1 .660 
1.705 

1 .639± 

1 .614 

1.679 

1.691 

1.712 

1.694 

1.7087 

1.705 

1.710 

System 

Orth. 

Orth. 

Orth. (?) 
Orth. 

Mon. 

Mon. (?) 
Orth. 

Trie. 

Orth. 

Trie. 

Trie. 

Mon. 

Orth. 

Trie. 

Orth. 

Orth. 

Mon.(?) 

Trie. 

Orth. 

Orth. 

Mon. 

Mon. 

Substance 

O 

X 

O ^ ^ 

I « ? I 

0(^ «>0 _ O 

t% «r ? 62 Si-IJ ® " >5 

°% *:2 6?65 666 66 ® 

5"? <5i£ £»6v 6 '31 1 Si «S ^ <? 

9«9| S ic5d <5<? 9 S |6 

ct)oo O..J fs.ZcMO cmCQ^iD CC cnOOO co< lO X fv.O 
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<z 

Q iO 


c 
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ms 



*Stabie above 98®C. 
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INDEX OF REFRACTION (LIQUIDS) 

Arrangement. The substances are arranged in alphabetical order. No substance is 
listed more than once. To ascertain if a compound is listed in the table it is to be 
looked for under the alphalx^tical listing according to its common name or by ref- 
erence to an accompanying /ormuZa index » In using the table for the identification of 
an unknown liquid, reference should bo made to the table Refractive Index Finding 
Numbers and in this case consideration must be given to the effect of temperature. 
When possible, values for the refractive index were selected at or near 20°C. The 
index of refraction of a liquid decreases with rise in temperature and this thermal 
variation differs with various substances but is approximately 0.0004 per 1°C. 

Specific Gravity. As an aid in applying formulas for calculation of refractive 
index (q. v.) the specific gravity is given at the same temperature as used in the re- 
fractive index determination. 

Beil. Ref. In the column so headed will be found the reference to the volume and 
page numbers of the 4th (edition of Bc^lstein: Handbuch der Organischen Ckemie, 
Where the Roman numeral, which indicates the volume number, is preceded by an 
asterisk, reference is to the first suppleirifflitary volumes; two asterisks, to the second 
supplementary volumes. 

It is to be noted that the symbols a, 0^ y which are often employed in reporting 
refractive index of liquids, refer to the wave length of light used and signify the wave 
length corresfX)nding to the Ha, H/3 and Hy spectrum lines. In the case of refractive 
index of biaxial crystals the symbols a, 0 and y have a different significance (q. v.). 

References. The information in tht; table has been collecjted mainly from the follow- 
ing sourc^: 

Beilstein: Handbuch der Organischen Chemie^ 4th edition. Published by Springer, 
Berlin. 

International Critical Tables, Vul. VII. Published by McGraw-Hill Book Co., New 
York. 

U. S. Bureau of Standards: American Petroleum Institute Research Project 44. 


No. 

Substance 

Formula 

/°C. 



Beil. Ref. 

1 

Acenaphthene 

(m.p. 95°) 

C 12 H 10 

98.8 

1.024 

1.6048 

V-586 

2 

Acetal 

CH3CH(0C2H5)2 

20 

0.831 

1.3819 

1-603 

3 

Acetaldehyde 

CH 3 CHO 

18 

0.783 

1.3392 

1-594 

4 

oxime 

CH3CH:N0H 

20.4 

0.965 

1.4257 

1-608 

5 

Acetic acid 

CH 3 CO 2 H 

22.9 

1.046 

1.3715 

11-96 

6 

anhydride 

(CHaCOzO 

20 

1.082 

1.3901 

11-166 

7 

Acetimidoethyl 

ether 

HN:C(CH3)0C2H5 

18.8 

0.873 

1.4035 

11-182 

8 

Acetoin 

CH 3 CHOHCOCH 3 

15 

1.002 

1.4194 

1-827 

9 

Acetol 

CH 3 COCH 2 OH 

20 

1.082 

1.4295 

1-821 

10 

Acetone 

(CH3)2C0 

20 

0.791 

1.3591 

1-635 

11 

cyanohydrin 

(CH3)2C(0H)CN 

19 

0.932 

1.4000 

III-316 

12 

oxime (m.p. 60°) 

(CH3)2C:N0H 

75 


1.42 

1-649 

13 

Aceto-nitrile 

CH 3 CN 

16.5 

0.78 

1.3460 

11-183 

14 

phenone 

CHaCOCfiHs 

18.8 

1.03 

1.5338 

VII-271 

15 

thienone (a) 

CH3C0C:CHCH: 

1 

CHS 

1 

21.8 

1.168 

1.5663 

XVII-287 

16 

Acetonyl acetone 

(CH3C0CH2)2 

20 

0.974 

1.4232 

1-788 

17 

Acetoxy-acetone 

CH 3 C 02 CH 2 COCHJ 

20 

1.075 

1.4150 

U-1 55 


propiophenone (a) 

CsHsCOCHCCHalO' 

OCCH 3 

19.7 

1.113 

1.5153 

♦VIII-647 

18 

T-valero- 
lactone (t) 

CH3C02C(CH3)CHr 
CH 2 COO (m.p. 78°) 

78.6 

1.123 

1.4236 

xvni-2 
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I Acetoxymathylen*- 

i cyclohexan-2- 
one (1) 
diethyl ketone 

menthone 
pinacoline 
(m.p. 44®) 
Acetyl-acetone 
acetone-O-ethyl 
ether 

acetone-O- methyl 
ether 
bromide 
camphor (3) 
chloride 
ethylamino- 
naphthalene (0) 
indazole (2) 
(atable) 

methylheptenone 
6-methyl-indazole 
( 2 ) (atable) 


5-methyltetra- 
hydroindazole (2) 


CHsCOaCHzCfiHsO 


CaHsCOCCCHa): 

CHOzCCHj 

CHaCOzCiiHiyO 

(CH 3 ) 3 CC 0 CH: 

CHOzCCHj 
(CH3C0)2CH2 
CH 3 C( 0 C 2 H 5 ) :CH* 
COCH3 

CH 3 COCH:C(OCHj)- 

CH3 

CHjCOBr 

CiaHigOz 

CH3COCI 

CioH7N(C2H5)CO* 

CHa 

CHsCONN-.CgHgiCH 

I ! 

CioHieOz 

CH 3 C 0 N.N;C 6 H 3 - 

I 

(CH3) ;CH 
I 

CH3C0N*CH:C6H7- 

1 

(CH3) :N 


no^ Beil. Ref. 


15.6 1.116 1.4994 ♦VIH-SOQ 


18.3 1.034 

16 1.032 

55.3 0.965 

18.5 0.977 

16.3 0.948 


15.8 1.663 

19 1.031 

20 1.105 

23.1 1.089 


♦VIII-612 

*11-73 


11-174 

VII-596 

11-173 

XII-1285 

*XXm-33 


1.079 1.521 


ealicylaidehyde 
(o) (m.p. 37®) 
tetrahydroindazoie 
( 2 ) 

tropein 

Acetylene 

dibromide (da) 

“ (crone) 

I dtchloride (cie) 

i " (crane) 

dtcyanide 
diiodide (da) 
Acrylic acid 
aldehyde 
Adlponltrile 
Allyl acetate 
acetic acid 

acetone 
acetyilndazole 
(2) (atable) 
alcohol 

allylphenyl ether (o) 

amine 
anieolo (o) 


CH3CO2C6H4CHO 

CHaCON-CH.CeHgiN 
I 1 

CioHt/OzN i 

BrCH:CHBr 

BrCH-.CHBr 

CICH:CHCI 

CICH.CHC! 

NCCiCCN 

ICH.CHI 

CHziCHCOzH 

CHziCHCHO 

(CHzCHaCN)* 

CHaCOzCHzCH.CHz 

CHzrCHCHzCHr 

CO2H 

C3H5CH2COCH1 

Ci*H,20N2 

CHzrCHCHzOH 

CHarCHCHzCeHe- 

OCHzCH.CHa 

CHzrCHCHzNHz 

CHjOCeHgCHzCH: 

CH2 


1.158 1.6225 Vin-44 


1.119 1.531 


1.063 1.4769 XXI-18 

2.271 1.5431 1-190 

2.267 1.5505 1-190 

1.299 1.4519 1-187 

1.265 1.4490 1-187 

0.970 1.4647 *11-317 

3.1 1.706 1-194 

1.051 1.4224 11-397 

0.841 1.3998 1-725 

0.950 1.4597 11-653 

0.928 1.4045 11-136 

0.984 1.43 11-425 

0.848 1.4213 1-734 

1.117 1.571 


0.854 1.4135 1-436 

0.963 1.524 *Vl-282 

0.761 1.4194 IV-205 

0.972 1.524 ♦VI-282 
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No. 

Substance 

Formula 

f.®C. 


nn* 

Beil. Ref. 

54 

Allyl benzene 

CfiHsCHaCHrCHa 

20(?) 

0.909 

1.6143 

V-484 

55 

bromide 

CHzrCHCHaBr 

20 

1.398 

1.4655 

1-201 

56 

chloride 

CHarCHCHaCi 

20 

0.938 

1.4164 

1-198 

67 

O'Cresol (o) 

CHarCHCHaCeNs: 
(CH3)0H (1.2,3) 

20 

1.000 

1.538 

♦VI-287 

58 

o-cresyl ether 

CH 3 C 6 H 4 OCH 2 OH: 

CHa 

20 

0.965 

1.617 

♦VI-171 

59 

cyanide 

CHarCHCHaCN 

16 

0.837 

1.4079 

n-408 

60 

di-o, o~aliyi- 
phenyl ether 

(C3H5)2CsH30C»Hs 

20 

0.950 

1.523 

♦VI-301 

61 

guaiacol (o) 

CHa.CHCHa- 

C6H3(0CH3)0H 

20 

1.066 

1 .539 

♦VI-461 

62 

guaiacyl ether 

CH 30 C 6 H 40 CH^ 
CHrCHa ( 1 , 2 ) 

20 

1 .054 

1.533 

VI-772 

63 

2-hydroxy- 
diphenyl (3) 

C6HsC,H3(OH). 

(CHjCHiCHi) 

20 

1 .072 

1.601 

♦♦VI-664 

64 

l-indazole 

C3H5NC6H4CH8IM 

20 

1.067 

1.582 


65 

2-indazole 

1 ol 

CaHsN'N :CsH4 :CH 

20 

1.074 

1.598 


66 

5-methyi- 
indazole (1) 

CH 3 C 6 H 3 CH:NN- 
1 1 

C 3 H 5 

20 

1.047 

1.676 


67 

5-methyl- 
indazole (2) 

C3HsNN:CtH3- 

1 

(CH 3 ) :CH 

1 

20 

1.050 

1.590 


68 

phenol (o) 

CHa:CHCH 2 CeH 40 H 

20 

1.021 

1 .545 

♦VI-282 

69 

phenol (p) 

CH 2 :CHCH 2 C 6 H 40 H 

18 

1.02 

1.5441 

♦VI-671 

70 

tetrahydro- 
furfuryl ether 

C 3 H 5 OCH 2 OC 4 H 7 

20 

0.957 

1.4498 


71 

thymol (o) (1,2, 3,4) 

* 

(CH 3 ) (C 3 H 5 ) (OH)- 
(C3H7)C6H2 

20 

0.966 

1.526 


72 

thymyl ether 

(CH 3 ) (CHzrCH- 
CH20)C6H3(C3H7) 

20 

0.935 

1.508 

♦♦VI-498 

73 

iso-thiocyanate 

CHarCHCHaNCS 

20 

1.013 

1.5266 

IV-214 

74 

thiourea (m.p. 78**) 

CHzrCHCHaNH- 

CSNH 2 

78.1 

1.2 

1.60 

I V-21 1 

76 

Allyloxy-m-xylene 

(sym) 

(CH3)2C6H30CHa- 

CH.CHa 

20 

0.948 

1.514 

♦VI-244 

76 

Aluminum triethyl 

(C 2 H 5 ) 3 AI 

6.5 


1.480 

IV-643 

77 

tri methyl 

(CH3)3AI 

12 


1.432 

IV-643 

78 

Amino-ethylbenzene 

(o) 

NH2C6H4C2H5 

22 

0.983 

1 . 5584 

XII-1089 

79 

" (p) 

NH2C6H4C2Hs 

22 

0.975 

1.5529 

Xn-1090 

80 

81 

hexahydrobenzene 

Ammonia 

CeHnNHa 

NH 3 

24 

16.6 

0.865 

1.4575 

1 .325 

xn -6 

82 

Amyl acetate (n) 

CHaCOzCsHfi 

20 

0.879 

1,4012 

n-131 

83 

" (iao) t 

CHaCOaCsHii 

18.1 

0.87 

1.4014 

11-132 

84 

" t 

CH3C02CH2CH- 

(CH3)CaH, 

20 

0.88 

1.4012 

n-131 

85 

acetic acid (iso) 

(CH3)2C4H7C02H 

19(?) 

0.912 

1.4209 

11-342 

88 

o-aceto-cyano- 
aoetate (i&o) 

HCi(COCHs) (CN)- 
(COaCsHii) 

20 

1.033 

1.4676 

in-798 

87 

acetylcamphor- 

carboxylate 

C 1 SH 28 O 4 

20.5 

1.022 

1.4772 

X-38 


t Commonly called amyl acetate. 
Z From l-amyl alcohol. 








INDEX OF REFRACTION— LIQUIDS 


Beil. Ref. 


Amyl alcohol (n) 

(»ec) (n) 

" (prim) (iso) 
" (sec) (iso) 

" (tert) 
amine (iso) 
Bso-amyltdene- 
amine (»«o) § 
anisate (iso) 

anthracene (iso) (9) 
(meso) (m.p. 68®) 
benzene (n) 

(i«o) 

“ (tert) i 

benzoate 
bromide (n) 

“ (Uo) 

“ (tert) 

n-butyrate 
butyrate 

camphorcarboxylate 

(i»«) 

carbamate (iso) 

(m.p. 64®) 
chloride (re) 

(wo) 

“ (tert) 

chloroacetate 
3-chloro-campho- 
3-car boxy late 
a-crotonate 
cyanide (re) 

" (iso) 

dichloroamine (iso) 

ether (iso) 
fluoride (re) 
formate (iso) 
furylacrylate (re) 

1>indazole (iso) 


CH3(CH2)3CH20H 

C 2 H 5 CH 2 CHOHCH 3 

C 4 H 9 CH 2 OH 

(CH 3 ) 2 CHCHOHCHi 

(CH3)2C0HC2H5 

C 4 H 9 CH 2 NH 2 

(CH3)2CH(CH2)2N: 

CHCH2CH(CH3)z 

CH 30 C 6 H 4 C 02 C 5 H|, 

(p) 

C 19 H 20 

CH3(CH2)4C6H5 

CsHnCsHs 

CsHiiCcH, 

C 6 H 5 CO 2 C 5 H 11 

CH3(CH2)3CH2Br 

(CH3)2CHCH2CH2Br 

C2H5CBr(CH3)2 

C2H5CH2CO2C5HH 

(CH3)2CHC02C5Hn 

C 16 H 26 O 3 

NH2C02C5Hti 

CH3(CH2)3CH2CI 

(CH3)2CHCH2CH2CI 

(CH 3 ) 2 CC 1 C 2 H, 

CICH 2 C 02 C 5 HI 1 

Bt6H2503Ci 

C9His02 

CHj(CH 2 ) 4 CN 

(CH3;aCH(CH2)2CN 

(CH3)2CHCH2* 

CH 2 NCI 2 

(C5H,i)20 

CH 3 (CH 2 ) 4 F 

HC 02 C 5 H 1 , 

C4H30CH:CHC0r 

CsHn 

C6H4CH;NNC5 Hii 


0.817 


0.809 

1.4053 1-384 

0.813 

1.4085 1-392 

0.818 

1.3973 1-391 

0.809 

1.406 1-388 

0.761 

1.4096 lV-180 

0.772 

1.4258 

1.040 

1.5085 

1.002 

1.6364 1-685 

0.86 

1.4943 V-382 

0.863 

1.4867 V-434 

0.8 

1.4915 V-436 

0.989 

1.494 

1.218 

1.4444 1-131 

1.215 

1.4412 1-136 

1.216 

1.4421 1-136 

0.87 

1.4110 11-271 

0.859 

1.4076 

1.014 

1.4760 X-645 

0.944 

1.4175 111-30 

0.878 

1.4119 1-130 

0.800 

1.4112 1-135 

0.869 

1.407 1-134 

1.055 

1.434 n-198 

1.091 

1.4866 X-647 

0.896 

1.4371 11-411 

0..80 

1.4085 n-324 

0.80 

1.027 

1.4048 11-329 

1.4438 

0.78 

1.408 1-401 


2-indazole (iso) 


N:C 6 H 4 CH:NC 5 Hi 

I I 


2Hndazole-car> 
boxylate (iso) 


C6H4CHN(C02 


CsHi,)-N 


iodide (re) 
mercaptan (n) 

“ (iso) 


CH3(CH2)3CH2l 

CH 3 (CH 2 ) 3 CHtSH 

C 5 H 11 SH 


( Probably not a pure material. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i,°C. 


nb^ 

1 Beil. Ref. 

127 

Amyl ^-methoxya- 
cryiic acid {0) 
(m.p. 55°) 

C 5 HmC(OCH 3 ) :CH* 
CO2H 

60.8 

0.969 

1.4588 

III-382 

128 

nitrate (i«o) 

C5H1 1 ONO2 

21.7 

0.996 

1.4122 

1-403 

129 

nitrite (n) 

CH3(CH2)3CH20N0 

20 (?) 

0.353 

1.3851 

1-384 

130 

“ (i»o) 

C5H110NO 

20.7 

0.871 

1.3871 

1-402 

131 

phenyl ether (iao) 

C5H1 1 OCeHs 

22.1 

0.920 

1.49 

VI-143 

132 

phenyl ketone (iso) 

CsHhCOCsHs 

15(?) 

0 962 

1.5125 

VII-334 

133 

propiolic acid (n) 

CsHiiCiCCOzH 

12.6 

0.962 

1.4634 

11-487 

134 

propiolic diethyl 
acetal 

CsHnCiCCH: 

(0C2H5)2 

9.5 

0.886 

1.4421 

1-751 

135 

propiolic nitrile 

CsHnCjCCN 

13 

0.851 

1 .4553 

11-488 

136 

propionate (iso) 

C 2 H 5 C 02 C 5 H|f 

20 

0.870 

1 . 4065 

11-241 

137 

iso-propyl malonate 
(iso) 

CH2(C02CsH,|). 

(C02C3H7) 

20 

0.96 

1.4293 


138 

salicylate (iso) 

HOC6H4C02CSHII 

20 

1.05 

1.506 

X-76 

139 

thiophene (iso) (cc) 

C5HnC:CHCH:CH S 

1 1 

20 

0.941 

1 .498 


140 

valerate (o) 

C 4 H 9 C 02 C 5 Htf 

20 

0.87 

1.4145 

11-301 

141 

iso-valerate (iso) 

C 4 H 9 C 02 C 5 Hn 

18.7 

0.86 

1.4130 

11-312 

142 

Amylene glycol (1,4) 

CsHio ( 0 H )2 

16.8 

0 996 

1.4439 

1-480 

143 

(1,5) 

CH 2 (CH 2 CH 20 H )2 

20 

0 994 

1 .4499 

1-481 

144 

Anethole (p) 

CH3CH:CHC6H4- 

OCH3 

21 

0.990 

1.5614 

VI-566 

145 j 

Angelic acid (cis) 
(m.p. 45°) 

CH 3 CH:C(CH 3 )- 

CO 2 H 

76 

0.954 

1.43 

11-428 

146 

Angelolactone (a) 

CHaC.CHCHzCOO 

1 1 

20 

1.084 

1.448 

XVn-262 

147 

" (/S) 

1 1 

CHsCHCHiCHCO-O 

1 1 

20 

1.074 

1.460 

XVII-253 

148 

Anhydro-6-aceto- 
butyl alcohol 

1 1 

CHjCiCHCHzCHi- 

I__ 

CH2O 
1 

20 

0.906 

1.446 

XVII-21 

149 

Aniline 

CfiHsNHz 

20 

1.022 

1.5863 

XII-59 

150 

Anisaldehyde (o) 

CH3OC6H4CHO 

20.2 

1.133 

1 . 5597 

VIII-43 

151 

(P) 

CH3OC6H4CHO 

12.7 

1.13 

1 . 5764 

VIII-67 

152 

oxime methyl 
ether (o) 

CH3OC6H4CH: 

NOCH3 

20 

1.092 

1.554 

VIII-77 

153 

Anieidine (o) 

CH30C6H4NH2 

20 

1.093 

1.5754 

XIII-358 

154 

'' (p) 

(m.p. 58°) 

CH 3 OC 6 H 4 NH 2 

67 

1.061 

1 . 5559 

XIII-435 

155 

Anitole 

CcHsOCHj 

20.6 

0.994 

1.5173 

VI-138 

156 

Anthracene octa- 
hydride 

(m.p. 71°) 

C 14 H 18 

88.8 

0.965 

1.5363 

V-526 

157 

158 

Anthranil 

Antimony penta- 
chloride 

0 N:C 6 H 4 :CH 

1 1 

SbCIs 

20 

14 

1.18 

1.586 

1.601 

xxvn-39 

159 

trimethyl 

(CH 3 ) 3 Sb 

15 

1.52 

1.48 

IV-617 

160 

Apfol (m.p. 30°) 

C 6 H( 02 CH 2 ) ( 0 * 

CH 3 ) 2 C 3 H 5 

14 

1.176 

1.5380 

♦XIX-642 

161 

» (iso) (m.p. 56®) 

C 12 H 14 O 4 

12 

1.197 

1.5703 

XIX-85 

162 

Apocycleno 

(m.p. 43°) 

C9H14 

40 

0.871 

1.4514 

♦V -66 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/.®C. 


tlD* 

Beil. Ref. 

163 

Arsenic triethyl 

(C 2 H 5 ) 3 A 8 

20 

1.160 

1.467 

IV.602 

164 

Asaron (1,2,4,5) 

CHjCHrCHCeHzCO- 

CH3)3 

11 

1.091 

1.5719 

VI-1129 

165 

Ascaridol 

CioHieOz 

20 

0.999 

1.4769 

XIX.17 

166 

Atractylene 

C 15 H 24 

20 

0.927 

1 . 5057 

V-470 

167 

Azelaic acid 

(m.p. 107®) 

(CH2)7(C02H)2 

107.3 

1.0 

1.43 

11-707 

168 

Azoxybenzena 

(m.p. 36®) 

C 6 H 5 N(: 0 ) .-N CfiHs 

26 

1.24 

1 .6644 

XVI-622 

169 

Banzai -acetone 

(m.p. 41®) 

CeHsCH.CHCOCHj 

45.9 


1 . 5836 

VlI-364 

170 

acetophenone 
(m.p. 62®) 

CfiHsCH.CHCOCfiHs 

62.3 

1 .071 

1 . 6458 

VII-478 

171 

bromide 

CfiHsCHBra 

15(?) 

1.51 

1.541 

V-308 

172 

chloride 

C 6 H 5 CHCI 2 

19.4 

1.3 

1 .5515 

V-297 

173 

dipropyi ketone (a) 

C6H5CH:C(C2H5)- 
COC 3 H 7 

23.9 

0.972 

1.5476 

vii-379 

174 

pfnacoline 
(m.p. 40®) 

CtaHieO 

40 

1.2 

1.5473 

VI-183 

176 

Benzaldehyde 

CsHsCHO 

19.5 

1.049 

1.5456 

VII-174 

176 

oxime (anti) 

(m.p. 35®) 

CfiHsCHrNOH 

20 

1.111 

1 .5908 

VII-218 

177 

oxime O-ethyl 
ether (a) 

C6H5CH:N0C2H5 

21.7 

0.992 

1 . 5350 

VII-223 

178 

oxime O-methyl 
ether (a) 

CeHsCH.NOCHa 

20 

1.020 

1.548 

VII.223 

179 

Benzene 

CeHe 

20 

0.879 

1.5011 

V-179 

180 

Benzhydrylamine 

(C6H5)2CHNH2 

21.5 

1.064 

1.5963 

Xn-1323 

181 

Benzoic acid 

(m.p. 122®) 

C 6 H 5 CO 2 H 

131.9 

1.2 

1.604 

IX-92 

182 

anhydride 
(m.p. 42®) 

(CfiHsCOzO 

15 

1.199 

1 . 5767 

IX-164 

183 

nitrile 

CfiHsCN 

20 

1.005 

1 . 6289 

IX-275 

184 

Benzo-phenone 

(labile) 

(m.p. 26.5®) 

(C6H5)2C0 

23.4 

1.108 

1.6060t 

VII-410 

185 

phenone (labile) 
(m.p. 48®) 

(C6H5)2C0 

19 

1.091 

1.6077t 

VII-410 

186 

phenone 
(m.p. 48.5®) 

(C«H5)2C0 

45.2 

1.089 

1.5975 

VII-410 

187 

trichloride 

CeHsCCIs 

19.2 

1.37 

1 . 5584 

V-300 

188 

Benzoyl-acetone 

(m.p. 61®) 

C 6 H 5 COCH 2 COCH 3 

77.8 

1.08 

1.5678 

VII-680 

189 

acetone O-methyl 
ether 

C 6 H 5 C( 0 CH 3 ):CH* 

C03H3 

16 

1.068 

1 . 5598 

VIII-559 

190 

chloride 

CeHsCOCi 

20 

1.212 

1 . 5537 

IX-182 

191 

Benzyl acetate 

CH3C02CH2C6H5 

21 

1.06 

1.5242 

VI-435 

192 

alcohol 

CeHsCHzOH 

20 

1.043 

1 . 5396 

VI-428 

193 

amine 

C 6 H 5 CH 2 IMH 2 

19.5 

0.980 

1.5441 

XII-1013 

194 

aniline (m.p. 37®) 

CeHsCHaNHCcHs 

24.8 

1.065 

1 .6118 

XII-1023 

195 

azide 

CeHsCHzNs 

24.9 

1 .066 

1 . 5341 

V-350 

196 

benzoate 

CfiHsCOzCHzCsHs 

21.5 

1.12 

1.5685 

IX-121 

197 

fso-butyrate 

(CH3)2CHC02C7H7 

18(?) 

1.016 

1.4910 

VI-436 

198 

chloride 

CsHsCHzCI 

17.4 

1.103 

1.5391 

V-292 

199 

chloroaoetate 

CiCHzCOzCHzCeHs 

20 

1.2 

1.523 

VI-435 1 


t Supercooled. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

f*G. 


IBSSniSESB 

200 

Benzyl-crotonolac- 
tone (y) 

CeHsCHzCHCH: 

1 

CHCOO 

20 

1.149 

1.563 

XVII-340 

201 

cyanide 

C6HSCH2CN 

20 

1.018 

1.5242 

IX-441 

202 

cyclohex-<1*ene <1) 

CeHsCHaCrCH* 

(CH 2 ) 3 CHr 

1 ' 

14.1 

0.969 

1.6443 

V-524 

203 

cyclohex-l -one-6- 
one (1) 

CsHsCHaCtCM- 

(CH2)3C0 " 

1 

21.7 

1.061 

1.5628 

*Vn -208 

204 

p-cymono (2) 

(CHj) (C 7 HT)e«Hr 
CH(CH 3)2 

20 

0.963 

1 . 5564 

V-620 

205 

dichloroacetate 

CIzCHCOzCHiCeHs 

20 

1.3 

1.526 

VI-435 

206 

3,5-dimethyl- 
pyrazolo (1) 

CH 3 C:CHC(CH 3 ) : 

1 

NN(CH 2 C 6 H 5 ) 

1 

20 

1.034 

1 .549 


207 

lactate 

CHjCHOHCOiCrHT 

25 


1 . 5252 

**VI-420 

208 

laurate 

Cii H23CO2CH2C6H5 

20 

0.95 

1.483 

>»*VI-417 

209 

3-m0thyl-4-chloro- 
pyrazole (1) 

CH:C(CI)C(CH3): 

1 

N-N.CHzCeHs 

1 

20 

1.156 

1.556 


210 

5-methyl-4-chloro- 
pyrazole (1) 

N:CHC(CI):C- 

1 

(CH 3 )-N(C 7 H 7 ) 

1 

20 

1.178 

1.660 


211 

methyinitroamine 

C 6 H 5 CH 2 N(N 02 )* 

CH3 

25.7 

1.171 

1.5515 


212 

3-methylpyrazolo 

(1) 

CH:CHC(CH 3 ) iN N. 

1 1 
CHzCfiHs 

20 

1.049 

1.654 


213 

myristate (m.p. 20*) 

Cl 3 H27CO2CH2C6H5 

20 

0.93 

1.482 

♦♦VI-417 

214 

oleate 

Ci7 H33CO2C H2C6H5 

26 

0.933 

1.4875 

*VI-221 

215 

palmitate (m.p. 36*) 

C15H31 C02CH2C6H5 

50 

0.9 

1.4689 

♦♦VI-417 

216 

stearate (m.p. 46*) 

Ci 7 H 35 C 02 CH 2 C€H 5 

50 

0.908 

1.4663 

♦VI-221 

217 

tetrahydroindazole 

(1) 

CeHeCHiNNCyHy 

1 1 

20 

1.089 

1.573 


218 

tetrahydroindazole 

(2) 

CrHyN-NiCeHerCH 

1 1 

20 

1.086 

1.679 


219 

toluene (p) 

C6H5CH2C6H4CH3 

19.3 

0.99 

1.6710 

V-607 

220 

trichloroacetate 

CbCCOaCHzC^Hs 

18.8 

1.38 

1.5288 

VI-436 

221 

ci-valerate 

C4H9CO2CH2C6H5 

20.4 

0.98 

1.4922 

VI-436 

222 

BIt-dMhylacetal 

[(C 2 H 50 ) 2 CHC|l 2 

26 

0.953 

1.4328 

1-805 

223 

Bismuth trimethyl 

(CH 3 ) 3 Bi 

15 

2.3 

1.66 

IV-622 

224 

Bornyl acetate (d) 

CH3CO2C10H17 

22.6 

0.99 

1.4623 

VI-78 

225 

acetate (dl) 

CH3CO2C10H17 

20 

0.985 

1.4630 

VI-85 

226 

acetate (iao) 

CH3CO2C10H17 

20(?) 

0.984 

1.4649 

VI-89 

227 

n-butyrate (d) 

C2 H5C H2CO2C10 Hi7 

15 

0.966 

1.4638 

VI-79 

228 

formate (d) 

HCOzCioHit 

15 

1.017 

1.4708 

VI-78 

229 

propionate (d) 

C2H5CO2C10H17 

15 

0.979 

1.4644 

VI-79 

230 

r»~ valerate (d) 

C4 H9CO2C1 0 Hit 

15 

0.956 

1.4628 

VI-79 

231 

is€»-vaierate 

C4H9C02CjoH|7 

22.2 

0.95 

1.4600 

VI-79 






INDEX OF REFRACTION— LIQUIDS 


UM 


No. 

Substance 

Formula 

<,®c. 


n/)‘ 

Beil. Ref. 

232 

Brassidic acid 
(m.p. 60®) 

Czi H 41 CO 2 H 

57 

0.859 

1.45 

11-474 

233 

anhydride 
(m.p. 64®) 

C 44 H 82 O 3 

100 

0.8 

1.4366 


234 

Bromo-aniline (m) 

BrCcH4NH2 

20.4 

1.579 

1.6260 

XII-633 

235 

anisoie (o) 

BrC6H40CH3 

20 

1.502 

1.5725 

VI-197 

236 

" (p) 

BrC6H40CH3 

20 

1.457 

1.5605 

VI-199 

237 

benzene 

CfiHsBr 

20 

1.495 

1 . 5604 

V-206 

238 

2 -butene ( 2 ) 

CHjCBrrCHCHa 

25.4 

1.322 

1.4583 

1-205 

239 

p-l«o-b uty ro-o- 
cresol (a) 

(CH 3 ) ( 0 H)C 6 H 3 - 
COCBr(CH 3)2 

22.3 

1.367 

1.5714 

♦VIII-556 

240 

p-iao-butyro-o- 
cresyl acetate (a) 

CHaCOzCeHaCCHa)* 

COCBr(CH 3)2 

25.7 

1.317 

1 . 5288 

♦yiII-556 

241 

n-butyrophe- 
none (a) 

C2H5CHBrCOC6H5 

20 

1.364 

1.562 

VII-314 

242 

iao-butyrophe- 
none (a) 

(CH3)2CBrCOC6H5 

20 

1.355 

1.5567 

VII-316 

243 

crotonaldehyde (a) 

CHaCH.CBrCHO 

23 

1.566 

1.5165 

*1-380 

244 

2,3-di methyl- 
butane ( 2 ) 

(CH3)2CHBr(CH3)2 

20 (?) 

1.177 

1 4517 

1-152 

245 

3,5-dimethyl-cyclo- 
hexane ( 1 ) 

(CH3)2C6H9Br 

18.2 

1.207 

1.4832 

V-38 

246 

2 , 2 -dl methyl- 
propane ( 1 ) 

(CH 3 ) 3 CCH 2 Br 

20 

1.260 

1.4369 

1-141 

247 

ethyl acetate (fi) 

CH 3 C 02 C 2 H 4 Br 

20 

1.462 

1.4433 

11-128 

248 

“ “ (a) 

CH3C02C2H4Br 

20 

1.514 

1.4550 

11-153 

249 

methyl methyl ether 

BrCH20CH3 

20 

1.598 

1.4562 

1-582 

250 

' naphthalene (a) 

CioHyBr 

20 

' 1.482 

1 . 6582 

V-547 

251 

m-nitrobenzene 

BrC6H4N02 

20.1 

1.704 

1.5979 

V-248 

252 

nonane ( 2 ) 

CH3(CH2)6CHBrCH3 

20(?) 

1.081 

1.4536 

1-166 

253 

propionic acid 
(a) (df) 

CHsCHBrCOzH 

20 

1.700 

1.4753 

j 11-254 

254 

propiophenone (a) 

CcHsCOCHBrCHs 

19.6 

1 .430 

1.5718 

VII-302 

255 

propylene (a) 

CHsCHrCHBrt 

20 

1.428 

1 . 4554 

1-200 

256 

“ (a) 

CHjCHiCHBrt 

15.8 

1.417 

1.4549 

1-200 

257 

propylene ( 2 ) 

CHjCBrrCHj 

15.8 

1 .397 

1 . 4467 

1-200 

258 

styrene (a) 

CfiHjCBnCHz 

20 

1.406 

1.588 

V-477 

259 

“ («) § 

CeHsCHiCHBr 

16.6 

1.42 

1 . 6091 

V-477 

260 

" («)1 

CeHsCHiCHBr 

22.5 

1.425 

1.5990 

V-477 

261 

thiophene (a) 

BrC:CHCH:CHS 

1 1 

20 

1.684 

1.59 

XVII-33 

262 

toluene (o) 

1 1 

BrC6H4CH3 

20 (?) 

1.422 

1.5608 

V-304 

263 

“ (w) 

BrC6H4CH3 

20 

1 .410 

1.551 

V-305 

264 

(p) 

(m.p. 28®) 

BrC 6 H 4 CH 3 

20 

1.390 

1.5490 

V-305 

265 

1,1,4-trl methyl- 
cyclohexane (4) 

(CH3)3C6HBBr 

17.4 

1.170 

1.4800 

*V-17 

266 

1,3,5-trimethyl- 
cyclohexane ( 1 ) 

(CH3)3C«HeBr 

11.1 

1.175 

1.4828 

*V-18 

267 

o-xylene (4) 

BrC6H3(CH3)2 (4,1,2) 

18.4 

1.37 

1.5571 

V-365 

268 

p-xylene ( 2 ) 

BrCeH3(CH3)2 (2,1.4) 

18.5 

1 .36 

1.5514 

V-385 

269 

Bromoforni 

HCBr, 

19 

2.892 

1.5980 

1-68 

270 

Butenyl-aiiisola 

(a) (P) 

CH 30 C 6 H 4 CH:CH* 

C 2 H 5 

19 

0.980 

1.5559 

VI-575 

271 

Butyl-acetate (n) 

CH 3 C 02 CH 2 C 2 H$ 

20 

0.881 

1.3951 

11-130 

272 

acetate (iso) 

CH 3 C 02 C 4 H 9 

18.8 

0.870 

1.3907 

11-131 


to-form, t/9>form. filsomerNo. 1. K Isomer No. 2. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

SubBtance 

Formula 

t°c. 

d4* 

rii)* 

Beil. Ref. 

273 

Butyl acetate (sec) 

CH 3 CO 2 C 4 H 9 

20 

0.870 

1.3877 

11-131 

274 

acetate (cert) 

CH3C02C(CH3)3 

20 (?) 

0.896 

1.3947 

11-131 

276 

alcohol (n) 

C 2 H 5 CH 2 CH 20 H 

20 

0.810 

1.3991 

1-367 

276 

“ (iso) 

(CH3)2CHCH20H 

17.5 

0 805 

1.3968 

1-373 

277 

(sec) 

CHjCHOHCzHb 

22 

0.806 

1.3924 

1-371 

278 

** (fert) 

(CH 3 ) 3 C 0 H 

20 

0.786 

1 . 3878 

1-379 

279 

amine (n) 

C 2 H 5 CH 2 CH 2 NH 2 

20 

0.740 

1.401 

IV-156 

280 

(iso) 

(CH3)2CHCH2NH2 

17 

0.74 

1.3988 

IV-163 

281 

** (sec) 

C 4 H 9 NH 2 

20 

0.724 

1.394 

IV-160 

282 

“ (cert) 

(CH3)3CNH2 

18 

0.698 

1.3794 

IV-173 

283 

d-amyl ether (iso) t 

(CH3)2CHCH20- 

CsHn 

20.2 

0.77 

1 . 4008 

1-387 

284 

anisate (p) 

CH 3 OC 6 H 4 CO 2 C 4 H, 

20 

1.054 

1.508 


286 

(p) (iso) 

CH 3 OC 6 H 4 CO 2 C 4 H 9 

20 

1 .052 

1.507 


286 

benzene (n) 

C 6 H 5 C 4 H 9 

20 

0.860 

1.4898 

V-413 

287 

(iso) 

C 6 HsCH 2 CH(CH 3)2 

20 

0.853 

1 .4865 

V-414 

288 

(sec) 

C6H5CH(CH3)C2H5 

20 

0.862 

1.4902 

V-414 

289 

“ (Cert) 

C6H5C(CH3)3 

20 

0.867 

1 4926 

V-416 

290 

benzoate (ser) (d) 

C 6 H 5 CO 2 C 4 H 9 

20 

1.000 

1.4930 

*IX-63 

291 

bromide (n) 

CiHsCHzCHiBr 

20 

1.279 

1.4398 

1-119 

292 

“ (iso) 

(CH 3 ) 2 CHCH 2 Br 

20 

1.264 

1 .436 

1-126 

293 

» (sec) 

CiHsCHBrCHs 

25.3 

1.251 

1.4344 

1-119 

294 

“ (cert) 

(CH 3 ) 3 CBr 

20.5 

1.211 

1.428 

1-127 

295 

fi-butyrate (n.) 

C 2 H 5 CH 2 CO 2 C 4 H 9 

20 

0.872 

1.4049 

11-271 

296 

** (iso) 

C 2 H 5 CH 2 CO 2 C 4 H 9 

18.4 

0.862 

1 . 4030 

11-271 

297 

iso>butyrate (iso) 

(CH3)2CHC02CH2- 

CH(CH3)2 

20 

0.87 

1 . 3999 

11-291 

298 

! ''carbitol" 

C4H90(CH2)20- 

(CH2)20H 

27 

0.95 

1.4290 

*•*‘1-521 

299 

“collosolve'' 

C 4 H 90 CH 2 CH 20 H 

20 

0.900 

1 .4191 

**1-519 

300 

chloride (n) 

C 2 H 5 CH 2 CH 2 CI 

20 

0.884 

1.4015 

1-118 

301 

“ (iso) 

(CH 3 ) 2 CHCH 2 CI 

17.8 

0.879 

1 . 3970 

1-124 

302 

“ (sec) 

C 2 H 5 CHCICH 3 

25.2 

0.87 

1 .3953 

1-119 

303 

“ (terc) 

(CH 3 ) 3 CCI 

17.8 

0.843 

1 . 3869 

1-125 

304 

chloroformate (n) 

CICOzCHzCHzCzHs 

20 

1.078 

1 .41 

**m-ii 

305 

decyl ether 

C 4 H 9 OC 10 H 21 

20 

0.801 

1 .4278 


306 

dichloroamine (iso) 

(CH3)2CHCH2NCl2 

24 

1.090 

1 .4484 

IV-171 

307 

ether (n) 

(C2HsCH2CH2)20 

20 

0.769 

1.3992 

1-369 

308 

2 -ethylhexyl 

phthalate 

C 5 H 4 (C 02 C 4 H 9 ) • 
C02CaH,7 

20 

1.01 

1.4888 


309 

formate (n) 

HCO 2 CH 2 CH 2 C 2 H 5 

20 

0.89 

1.3891 

11-21 

310 

“ (iao) 

HC02CH2CH(CH3)2 

20 

0.885 

1 . 3857 

11-21 

311 

furylacrylate (n) 

C 4 H 30 CH:CHC 02 - 

C 4 H 9 

20 

1.048 

1.5129 


312 

indazole ( 1 ) (n) 

C6H4CH;NNC4H9 

1 t 

20 

1.019 

1.553 


313 

" ( 2 ) (f») 

C 4 H 9 N:CH-C 6 H 4 :N 

1 1 

20 

1.025 

1.562 


314 

iodide (n) 

C 2 H 5 CH 2 CH 2 I 

20 

1.617 

1.4998 

Z-123 

315 

(iso) 

(CH3)2CHCH2l 

20 

1.606 

1.4960 

1-128 

316 

mercaptan (iso) 

(CH 3 ) 2 CHCH 2 SH 

20 

0.836 

1.4386 

1-378 

317 

nitrate (iso) 

(CH3)2CHCH20N02 

20 

1 .015 

1.4028 

1-377 

318 

nitrite (iso) 

(CH 3 ) 2 CHCH 20 N 0 

22.1 

0.87 

1.3715 

1-377 

319 

nitroamine (n) 

C 2 H 5 CH 2 CH 2 NHNO 2 

23 

1.058 

1 .4604 

IV-571 

320 

“ (sec) 

C4H9NHNO2 

21.9 

1.057 

1.4581 

IV.571 

321 

oleate (n) 

C 17 H 33 CO 2 C 4 H 9 

20 

0.864 

1.4522 

**n-439 


t Mixture of ieomere? 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i®C. 


no*’ 

Beil. Ref 

322 

Butyl-phenyl ketone 

(iBO) 

(CH3)2CHCH2C0* 

(^Hs 

15.3 

0.99 

1.5139 

Vn-329 

323 

“ " (tert) 

(CH3)jCCOC6H5 

19.2 

0.968 

1.6086 

VII-330 

324 

piperidine (a) (mo) 

C 4 H 9 CH 2 - 
1 

(CH 2 ) 3 NHCH 

21.7 

0.851 

1.4553 

XX-128 

325 

propionate (mo) 

1 

C2HSCO2C4H9 

20 

0.869 

1.3975 

11-241 

326 

“ (aoc) 

C2HSCO2C4H9 

20 

0.866 

1 . 3952 

11-241 

327 

iso-propyimalonate 

in) 

CH 2 (C 02 C 4 H 9 ) (C02- 
C3H7) 

20 

0.97 

1.4311 


328 

ricinoleate (n) 

HOC17H32CO2C4 Hq 

22 

0.906 

1.4566 

m-388 

329 

" (iao) 

H 0 C, 7 H 32 C 02 CH 2 * 

CH(CH 3)2 

22 

0.903 

1.4538 

III-388 

330 

styryl ketone (n) 
(m.p. 40**) 

C 4 H 9 C 0 CH:CHC 6 H 5 

44.7 

0.960 

1.5518 

Vn-377 

331 

i«o-thiocyanate 

(mo) 

(CH3)2CHCH2NCS 

14 

0.964 

1 . 5005 

IV-171 

332 

toluene (p) (tert) 

CH 3 C 6 H 4 C(CH 3)3 

13.3 

0.867 

1.4947 

V-439 

333 

Mo-vaierate (mo) 

(CHOiCHCHzCOj- 

CH 2 CH(CH 3)2 

20 

0.854 

1.4057 

11-312 

334 

valerate (»ec) 

C 4 H 9 C 02 CH(CH 3 )- 

(C2H5) 

20 

0.860 

1.4070 

11-131 

335 

Butylene (a) (b.p. 

-5«) 

C2HsCH:CH2 

20 


1.3962 

1-203 

336 

chiorohydrin (fi^y) 

CH3CHCICHOHCH3 

20(?) 

1.105 

1 .4438 

1-373 

337 

phenylacetyiene 

(i«o) 

(CH 3 ) 2 C:CHC:' 

CCeHs 

13 

0.930 

1 

1 . 5828 

V-568 

338 

1 Butyne (1) 

CaHsCjCH 

? 

0.7 

1.3962 

1-248 

339 

'' (2) 

CH3C : CCH3 

20 

0.693 

1.392 

1-249 

340 

Butyraldehyde (n) 

C2H5CH2CHO 

20 

0.817 

1 .3843 

1-662 

341 

(mo) 

(CH,) 2 CHCH 0 

20 

0,794 

1.3730 

' 1-671 

342 

oxime (mo) 

(CH 3 ) 2 CHCH:N 0 H 

20.5 

0.902 

1.4302 

*1-350 

343 

Butyrctiloral 

CH3CHCICCI2CHO 

20 

1.396 

1.4755 

1-664 

344 

Butyric acid (n) 

C 2 H 5 CH 2 C 02 H 

20 

0.964 

1 . 3979 

11-264 

345 

“ (mo) 

(CH3)2CHC02H 

20 

0.949 

1.3930 

11-288 

346 

Butyro-anisole (p) 

(mo) 

(CH3)2CHC0- 

C6H4OCH3 

16.6 

1.050 

1.5393 

*Vin-553 

347 

p-chlorophenol (o) 
(mo) 

(HO) (CDCftHaCO. 
CH(CH 3)2 

20 

1.192 

1.552 


348 

o-cre«or(o) (mo) 

(CH 3 ) 2 CHC 0 C 6 H 3 ; 

(CH 3 ) 0 H 

20 

1.047 

1.537 


349 

m-cresol (o) (mo) 

(CH3)2CHC0C6H3: 
(CH,) (OH) 

20 

1.042 

1.540 


350 

p-cresol (o) (iso) 

(CH3)2CHC0C6H3: 

(CH 3 ) 0 H 

21.3 

1.043 

1 . 5355 

♦VIII-556 

351 

<»-cresyl acetate 
(o, iso) (1,2,3) 

(CH3) (CH3CO2) : 
C 6 H 3 (C 0 C 3 H 7 ) 

20 

1.074 

1.514 


352 

p-metnoxytoluene 

(m) (Iso) 

CH3C6H3(0CH3)C0* 

CH(CH 3)2 

13.7 

1.024 

1.5218 

♦Vni-556 

353 

nitrile (n) 

C2HSCH2CN 

20 

0.79 

1.3808 

1-335 

354 

thienone (a) 

C3H7C0C:CHCH: 

L 

CHS 

20 

1.098 

1.642 












INDEX OF REFRACTION— LIQUIDS 


355 Butyro-una-m- 

xylenol (o) (tao) 

356 Butyroin 

357 Butyryl-acetophe- 

none (<o) 

358 camphor (3) 

359 chloride (n) 

360 chloride (iso) 

361 indazole (2) (n) 

(stablo) 


Formula 

(CH3)2C6H2(0H). 

C0CH(CH3)2 

C2H5CH2CHOHCO- 

CH 2 C 2 H 5 

C6H5(C0CH2)2C2H5 

Ci4H22 02 

CzHsCHzCOCl 

(CH3)2CHC0CI 

C2H5CH2C0N^CH- 


Beil. Ref. 


1.028 1.573 


16.7 0.911 1.4346 1-840 

20 1.049 1.5712 VII-689 


17.4 1.016 1.4923 VII-598 

20 1.028 1.4121 11-274 

20 1 017 1.4079 11-293 

20 1.120 1.565 


Indazole (2) (iso) 
(stable) 


363 Cadaverine 

364 Cadinene (/) 

365 Cadmium diethyl 

366 dimethyl 

367 Camphenamine 

368 Camphene 

369 “ -d(l) 

(m.p. 43°) 

370 Campholene 

371 CamphoroKime-d 

ethyl ether 

372 methyl ether 

373 Camphoryl chloride 

(trarta) (f) 

374 dichloride (d) (cis) 

375 Camphylamine (a) 

376 Capric acid 

(m.p. 31°) 

377 aldehyde (n) 

.378 Caproicacid (n) 

379 acid (iso) 

380 aldehyde (n) 

381 Caproimido ethyl 

ether (iso) 

382 CaproyB chloride (n) 

383 Caprylicacid (n) 

384 aldehyde (n) 

385 Carane 

386 Carbethoxy-7- 

methyltetrahy- 
drolndazole (2) 

387 ««Carbltol*’ 

388 Carbon disulfide 

389 suboxide 

390 tetrachloride 

391 Carone (d) I 


(CH3)2CHC0M:CH- 
I 

C6H4:N 

I 

H2N(CH2)5NH2 

C 15 H 24 

(C2H5)2Cd 

(CH3)2Cd 

C,oH,7N 

C 10 HI 6 

CioHjg 

C 9 H 16 

C8Ht4CH2C:NOC2H5 

I I 

CsHuCHzCiNOCHa 

CbHmCCOCDz 

CJ 0 H 14 O 2 CI 2 

C 10 H 19 N 

CH3(CH2)8C02H 

CH3(CH2)8CH0 

CH3(CH2)4C02H 

(CH3)2CHC2H4C02H 

CH3(CH2)4CH0 

C5HnC(:NH)0- 

CzHs 

CH3(CH2)4C0CI 

CH3(CH2)6C02H 

CH3(CH2)6CH0 

C 10 H 18 

C 2 H 502 CCH 2 N.CH: 

i 

C6H7(CH3):N 
I 


1.112 1.562 


16 

0.88 

1.46 

IV-266 

20 

0 918 

1.5073 

V-459 

18.1 

1.65 

1.5680 

IV-677 

17.9 

1.984 

1 . 5849 

IV-677 

20 

0.940 

1.4935 

XII-50 

78(?) 

0.822 

1 .44 

V-156 

50 


1.4564 

V-156 

20 

0.803 

1 . 4441 

1-81 

17 

0.947 

1.4785 

VIM 14 

22.5 

0.958 

1.4795 

VIM 14 

20.7 

1.227 

1 .4988 

IX-754 

19.9 

1.245 

1.5013 

IX-754 

17.8 

0.874 

1.4728 

XII-40 

30 

0.895 

1 . 4308 

11-355 

22 

0 82 

1.4273 

1-711 

19.6 

0.921 

1,4145 

n-321 

20 

0.925 

1.4150 

11-327 

20 

0.834 

1 .4279 

1-688 

17.9 

0.858 

1.4200 

11-329 

20 


1.4867 

11-324 

21 

0.91 

1.4268 

11-347 

20 

0.821 

1.4217 

1-704 

20 

0.838 

1.4567 

♦V-47 

20 

1.093 

1.506 



C 2 H 50 (CH 2 ) 20 - 

26 

0.98 

1.4244 

♦♦1-520 

(CH2)20H * 

CS 2 

20 

1.263 

1.6276 

IIM97 

OC:C:CO 

0 

1.114 

1 .4538 

1-805 

ecu 

15 

1.604 

1.4630 

1-65 

CioHieO 

18.8 

0.958 

1.4788 

VII-91 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Siibatance 

Formula 

^°c. 

d4* 

n/)*' 

Heil. Ref. 

392 

Carvacrol 

(CH 3 ) (C 3 H 7 )C 6 H 30 H 
(1.4,2) 

18.6 

0.98 

1.5245 

VI-527 

393 

Carvacrylamine 

(1.2,4) 

C<iH 3 (CH 3 ) (NHz)- 
(C3H7) 

19 

0.995 

1.543 

XII-1171 

394 

Carvenona (dl) 

CioHieO 

20 

0.926 

1.4825 

VII-78 

395 

Carvo-menthene (d) 

CtoHig 

18 

0.83 

1 . 4563 

V-84 

396 

menthol 

C10H19OH 

20 

0.908 

1 .4619 

VI-26 

397 

menthone 

CioHisO 

20 

0.9 

1.4553 

VII-34 

398 

tanacetone (dl) 

(CH 3 ) 2 CHCHCH 2 - 

1 

C0C(CH3) iCHCHz 

1 

20 

0.935 

1.4806 

VII-77 

399 

Carvone (d) 

1 

C10H14O 

18.7 

0.96 

1.4994 

VII-153 

400 

Caryophylletie (er) 

C15H24 

20 

0.903 

1 .4998 

1 1-464 

401 

Cedrene 

C15H24 

20 

0.929 

1.5034 

V-461 

402 

^^Cellosolve acetata^’ 

CH 3 C 02 CH 2 CH 2 * 

OC2 Hs 

20 

0.973 

1 . 4030 

11-141 

403 

Corotic acid 

(m.p, 78°) 

C25 H51 CO2H 

79 

0.836 

1 .44 

11-394 

404 

Catyl acotate 

CH 3 C 02 C, 6 H 33 

33.9 

0.85 

1.4358 

11-136 i 

405 

alcohol (m.p. 50°) 

CH3(CH2)i4CH20H 

79 

0 798 

1 .43 

1-429 

406 

iodide (m.p. 22°) 

CH3(CH2)t 4CH2I i 

20 

1.123 

1.4806 

1-172 

407 

Chavibatol (1,3,4) 

CH2:CHCH2* 
C 6 H 3 ( 0 H) (OCH 3 ) 

16 

1.065 

1 . 5397 

VI-963 

' 408 

Chloral 

CI 3 CCHO 

20 

1.512 

1.4557 

1-616 

409 

Chloro-acettc acid 
(m.p. 63°) 

CICH2C02H 

65 

1.370 

1 .4297 

11-194 

410 

acetylacetone (3) 

CH 3 COCHC 1 COCH 3 

16.7 

1 .169 

1.4798 

1-785 

411 

aniline (o) 

CIC 6 H 4 NH 2 

20 

1.213 

1.5895 

XII-597 

412 

" (m) 

CIC6H4NH2 

20 

1.216 

1.5931 

XII-602 

413 

anthracene (1) 

(m.p. 81°) 

C14H9CI 

99.5 

1.171 

1 6959 

*V-324 

414 

benzaldehyde (o) 

CIC 6 H 4 CHO 

20 

1.252 

1.567 

VII-233 

415 

(m) 

CIC 6 H 4 CHO 

20 

1.241 

1 . 5650 

VII-234 

416 

(P) 

(m.p. 47°) 

CIC 6 H 4 CHO 

61 

1 1.196 

1 . 5553 

VII-235 

417 

benzene 

CeHsCI 

20 

1.107 

1 5251 

V-199 

418 

bromobenzene (o) 

ClC6H4Br 

20 

1.644 

1.5814 

V-209 

419 

(m) 

CIC6H4Br 

20 

1.630 

1.577 

V-209 

420 

1-bromoethylene (2) 
(r£«) 

BrCH:CHCl 

15 

1.797 

1.4982 

1-189 

421 

1-bromoethylene (2) 
(trans) 

BrCH.'CHCI 

20 

1.77 

1.4998 

1-189 

422 

butyric acid (fi) 

CH 3 CHCICH 2 CO 2 H 

19.9 

1.186 

1 .4421 

11-277 

423 

butyryl chloride ( 13 ) 

CH3CHCICH2COCI 

20 

1 .217 

1 .4511 

11-278 

424 

d-camphoryldi- 
chloride (3) 

(m.p. 26°) 

C 10 H 13 O 2 CI 3 

31.3 

1.322 

1.5080 

IX-751 

425 

diethyl ether ( 0 ) 

C 2 H 5 OCH 2 CH 2 CI 

20 

0.989 

1.4113 

1-337 

426 

1,3-dim6thyl-4- 
(fi,l 3 dichloro> 
ethyl) benzene 

( 5 ) 

(CH 3 ) 2 (CI)C 6 H 2 - 

CH 2 CHCI 2 

16.1 

1 .262 

1 . 5528 
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No. 

Substance 

Formula 

f,°C. 


riD^ 

Beil. Ref. 

427 

Chloro-1,3-dimethyl- 
1-dichloromethyl- 
4-methene-cyclo- 
hexa-2,5-di0n0 (5) 

(CH3)2(CI). 

C6H2(:CH2)*CHCl2 

17.3 

1.269 

1.5681 

★V-206 

428 

ethyl acetate (2) 

CH3CO2CH2CH2CI 

20 

1.17 

1 .4247 

11-128 

429 

ethyl ether (2) 

(CICH2CH2)20 

20 

1.220 

1.457 

**1-335 

430 

fumaryl chloride 

(CICCOCI) .CHCOCI 

17.6 

1 566 

1 .5217 

*11-303 

431 

hexane (1) 

CH 3 (CH 2 ) 4 CH 2 CI 

20 

0 876 

1.4194 

1-143 

432 

“ (2) 

CH 3 CHC 1 (CH*) 3 CH 3 

21 

0 869 

1.4142 

1-144 

433 

maleyl chloride 
(uns) 

CICzCHCCizOCO 

1 1 

18.1 

1 .605 

1.5136 


434 

1-m0thyl-4- 
(i9,/8-dichloro- 
ethyl) -benzene 

(3) 

(CH3) (CDCsHaCHz* 
CHCI2 

20.3 

1.287 

1 . 5501 

*V-194 

435 

methyl methyl 
ether 

CICH2OCH3 

20 

1.070 

1 . 3974 

1-580 

436 

naphthalene (a) 

CJ0H7CI 

20 

1.194 

1.6332 

V-541 

437 

(fi) 

(m.p. 56°) 

Cjo H7CI 

70.7 

1.138 

1 . 6079 

V-541 

438 

pentane (2) 

CH 3 (CH 2 ) 2 CHCICH 3 

19.5 

0.870 

1.4062 

1-131 

439 

phenol (a) 

HOC6H4CI 

40 

1.2 

1 . 5473 

VI-183 

440 

(rn) 

(m.p. 28°) 

HOC6H4CI 

40 

1.2 

1.5565 

VI-185 

441 

phenol (p) 

(m.p. 41°) 

HOC6H4CI 

40 

1.2 

1 . 5579 

VI-186 

442 

propan-2-ol (1) 

CH3CHOHCH2CI 

20 

1.114 

1 .4392 

1-363 

443 

propan-1 -ol (2) 

CH3CHCICH20H 

20 

1.103 

1.4362 

1-356 

444 

quinoline (2) 

(m.p. 37°) 

C6H4CH:CH* 

I 

C(CI):N 

1 

24.6 

1.246t 

1 .6342t 

XX-369 

445 

styrene (a) 

C 6 H 5 CCI:CH 2 

16.6 

1.10 

1.5623 

V-476 

446 

" («) 

CeHsCHiCHCI 

17.8 

1.11 

1 . 5774 

V-476 

447 

sulfonic acid 

HOSO2CI 

14 


1.437 


448 

thiophene (<*) 

CIC;CHCH:CHS 

1 1 

20 

1.278 

1 .55 

XVII-32 

449 

toluene (o) 

CIC6H4CH3 

20.2 

1.081 

1 . 5247 

V-290 

450 

(m) 

CIC6H4CH3 

18.7 

1.07 

1 . 5225 

V-291 

451 

“ (p) 

CIC6H4CH3 

24.4 

1.06 

1.5193 

V-292 

452 

1,2,2-trlbromo- 
ethane (1) 

CIBrCHCHBri 

20 

2.65 

1 .603 


453 

Chloroform 

CHCI3 

19 

1.490 

1 .4457 

1-61 

454 

Chloroprene 

CH2:CCICH:CH2 

20 

0.958 

1 .4583 


455 

Chromane 

C6H4CH2CH2CH20 

20 

1.059 

1.544 

XVII-52 

456 

Cineol 

1 1 
CioHiaO 

20 

0.927 

1.4584 

XVII-24 

457 

Cinnamic aldehyde 

CeHsCHiCHCHO 

20 

1.110 

1 6195 

VII-348 

458 

Cinnamyl alcohol 

(m.p. 33°) 

CeHsCHiCHCHzOH 

36.1 

1.04 

1 . 5754 

VI-570 

459 

CInnamoyl chloride 

(m.p. 36°) 

CeHsCH .-CHCOCI 

42.5 


1.6136 

IX-587 

460 

Citraconic an- 
hydride 

C5H4O3 

20 

1.245 

1.4717 

1-753 

461 

Citral (a) 

C9H15CHO 

17 

0.890 

1.4895 

462 

•• (0) 

CioHieO 

19 

0.888 

1 .4900 

1-755 


t Supercooled. 
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No. 

Substance 

Formula 

i®C. 

d4^ 


Beil. Ref. 

463 

Citronellal (d) 

CsHitCHO 

14 

0.86 

1.455 

1-745 

464 

Cftronellol (d) 

C 10 H 20 O 

20 

0.85 

1.459 

1-451 

465 

Citronellyl acetate 

C 12 H 22 O 2 

17.5 

0.893 

1 .4456 

11-139 

466 

formate 

HC02CioHt9 

20 

0.884 

1.4556 

11-23 

467 

Cloven* 

C 15 H 24 

18 

0.930 

1 . 5007 

V-468 

468 

Cocaine {pseudo) 

(d) (m.p.41‘>) 

C 17 H 21 O 4 N 

99.6 

1.102 

1.5022 

XXII-206 

469 

Cocaine 

(dl) (m.p. 81®) 

C 17 H 21 04 N 

99.5 

1.103 

1 . 5021 

XXII -211 

470 

Coniceine ( 7 ) 

CsH,5N 

18.4 

0.875 

1.4607 

XX-145 

471 

Coniine (d) 

C8H,7lM 

21.9 

0.84 

1.4512 

XX-111 

472 

Coumalin 

CH:CHCH:CH- 

1 

oco 

20 

1.198 

1 . 5298 

XVII-271 

473 

Coumaran 

C 6 H 4 CH 2 CH 20 

19 

1.057 

1.5420 

XVII-50 

474 

Coumaranone (iso) 

OC 6 H 4 CH 2 CO 

1 1 

20 

1.217 

1.5523 

XVII-309 

475 

Coumarone 

C6H4CH:CH0 

1 1 

22.7 

1 .09 

1 . 5645 

XVII-54 

476 

Creosol (3,1,4) 

1 1 

CH 3 OC 6 H 3 (CH 3 ) 0 H 

25 

1 09 

1 5353 

VI-878 

477 

Cretol ( 0 ) (m.p. 30®) 

CH 3 C 6 H 40 H 

40 

1.04 

1.5372 

VI-349 

478 

** (m) 

CH 3 C 6 H 40 H 

18 

1.04 

1 . 5425 

VI-373 

479 

(p) (m.p. 35») 

CH 3 C 6 H 40 H 

35 

1.03 

1.5 

VI-389 

480 

Cresyl acetate (p) 

CH 3 C 02 C 6 H 4 CH 3 

23 

1.050 

1.4991 

VI-397 

481 

Crotonicacid (a) 

(m.p. 72®) 

CH3CH:CHC02H 

72 

0.96 

1 43 

11-408 

482 

acid (fi) 

CH3CH:CHC02H 

19.6 

1.026 

1 .446 

11-412 

483 

aldehyde (a) 

CHaCH.CHCHO 

20.5 

0.852 

1.4362 

1-728 

484 

anhydride 

(CH 3 CH:CHC 0)20 

20 

1.040 

1.4745 

11-411 

485 

nitrile 

GHsCH.'CHCN 

20 

0.822 

1.4156 

11-412 

486 

Crotonoyl-anisole 

CH3CH:CHC0- 

C 6 H 4 OCH 3 

11.7 

1.091 

1.587 


487 

chloride 

C 3 H 5 COCI 

17.9 

1.09 

1.4600 

11-411 

488 

Crotonyl alcohol 

CHaCH.CHCHzOH 

20 

0.854 

1 . 4240 

1-442 

489 

Cuminic aldehyde 

(p) 

(CH 3 ) 2 CHC 6 H 4 CH 0 

20 (?) 

0.978 

1 . 5301 

VII-318 

490 

Cyanamide 

(m.p. 44®) 

H 2 NCN 

48 

1 .073 

1.4418 

III-75 

491 

Cyano-acetic ester 

CH3C0CH(CN)C02* 

C 2 H 5 

20 

1.111 

1 .4710 

III-796 

492 

cyclohexan> 2 - 
one ( 1 ) 

CH2(CH2)3C0CHCN 

1 1 

20 

1.070 

1.477 


493 

2 >ethoxycyclo> 
hex- 1 -ene ( 1 ) 

C2H50C:C(CN)CH2- 

1 

(CH 2 ) 2 CH 2 

1 

20 

1.019 

1.494 


494 

Ai-iso-heptenic 
acid (a) (m.p. 53®) 

(CH 3 ) 2 CHCH 2 CH: 

C(CN)C02H 

99.6 

0.972 

1.4469 

11-792 

495 

heptoicacid (a) 

C2H5(CH2)3* 

CH(CN)C02H 

20 

1.022 

1.448 


496 

1-methyl-3-iso- 
propylcyclo- 
pentane ( 2 ) 

CioH,7N 

16.2 

0.881 

1.45 

♦IX-17 

497 

tetrabromide (iso) 
(m.p. 38.6®) 

BraCiNNiCBrz 

55 

2.680 

1.6465 

in-120 




INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

498 

Cyclo-acotobutyl 
methyl ether 

499 

butane (b.p. 12®) 

500 

butane carboxylic 
acid 

501 

butanol 

502 

citral ( 0 ) 

503 

fenchene 

504 

heptane 

505 

heptanore 

506 

heptene 

507 

hexane 

508 

hexanol I'm. p. 24®) 

509 

hexanone 

510 

hex-1 -one pro- 
pionic acid (a) 

511 

hexylacetic acid 
(m.p. 32®) 

512 

hexyl bromide 

513 

hexyl chloride 

514 

7 -hydroxy valeric 
aldehyde 

515 

octane 

516 

pentadiene 

517 

pentane 

518 

pentane carboxylic 
acid 

519 

pentanol 

520 

pentanone 

521 

pentene 

522 

pentyiacotic acid 

523 

propane carboxylic 
acid 

524 

propyl carbinol 


Formula t°C 

C 7 H 14 O 2 20 

CH 2 CH 2 CH 2 CH 2 0 

1 I 

CH2(CH2)2CHC02H 19 

CH 2 CH 2 CH 2 OHOH 20 

I .\ 

CioHieO 13.3 

C,oHi 6 20.4 

CH 2 (CH 2 )sCH 2 20 

I I 

CH2(CH2)5C0 21.9 

! I 

CH2(CH2)4CH:CH 20 

I I 

CH2(CH2)4CH2 20 

; ! 

CH2(CH2)4CH0H 37 

1 I 

CH2(CH2)4C0 19 

I I 

C6H9CH(CH3)C02H 20.3 

CH 2 (CH 2 ) 3 CH 2 CH* 33 

I I 

CH 2 CO 2 H 

CH2(CH2)4CHBr 14. 

I I 

CH2(CH2)4CHCI 18 

— _J 

CH3CHCH2CH2- 20 

I 

CHOHO 
I 

CH2(CH2)6CH2 20 

I I 

CHzCH.CHCHrCH 20 

I 1 

CH 2 CH 2 CH 2 CH 2 CH 2 20 

I ( 

CH2(CH2)3CHC02H 20 

I I 

CH2(CH2)3CH0H 20 

I. I 

CH2(CH2)3C0 20 

I I 

CH:CHCH2CH2CH2 14 

I I 

CH2(CH2)3CHCH2' 18 

1 I 

CO 2 H 

CH 2 CH 2 CHCO 2 H 20. 

(CH2)2CHCH20H 15. 


d 4 * Beil. Ref. 

0.946 1.427 

0.703 1.3762 V-17 

1.053 1.4434 IX-5 

0 92 1 . 4335 VI-4 

0.96 1.4971 VII-87 

0 859 1.4521 V-165 

0.810 1.4440 V-29 

0.95 1.4603 VII-13 

0.823 1.4530 V-65 

0 779 1.4262 V-20 

0.9 1 461 VI-5 

0.947 1 4503 VII-8 

1.010 1.4753 IX-51 

5 1.001 1.46 IX-14 

5 1 3 1.4956 V-24 

0.977 1 4555 V-21 

1.019 1.435 '*‘1-421 

0.839 1.4586 V-35 

0.803 1.45 V-112 

0.745 1.4065 V-19 

1.053 1.4532 IX-6 

0.947 1.4529 VI-5 

0 948 1.4366 VII-5 

0.775 1.4208 V-61 

1.022 1.45 IX-10 

) 1.087 1,4370 IX-4 

I 0.90 1.4313 VI-4 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,°C. 


no* 

Beil. Ref. 

625 

Cymene (o) 

CHjC»H4CH(CH3), 

20 

0.877 

1.5006 

V-419 

526 

" (m) 

CH3C6H4CH(CH3)2 

20 

0.861 

1.4930 

V-419 

627 

“ (p) 

CH3C€H4CH(CH3)2 

20 

0.857 

1.4909 

V-420 

528 

Decahydronaph- 
thalena (trans) 

CioHig 

20 

0.877 

1.4701 

V-92 

529 

Decane (n) 

CH3(CH2)8CH3 

14.9 

0.73 

1.4108 

1-168 

530 

Decene-1 

CH2:CH(CH2)7CH3 

16 

0.75 

1.4313 

1-223 

531 

Decyl acetate (n) 

CH 3 CO 2 (CH 2 ) 9 CH 3 

20 


1 .4273 

11-135 

532 

alcohol (n) 

CH3(CH2)8CH20H 

20 

0.830 

1.4372 

1-425 

633 

bromide (n) 

C 10 H 21 Br 

20 

1.068 

1.4550 

**1-130 

534 

n-butyrate (n) 

C 2 H 5 CH 2 CO 2 CH 2 * 

(CH2)8CH3 

20 

0.862 

1.4308 


535 

caprate (n) 

C 9 H 19 CO 2 C 10 H 21 

20 

0.859 

1.4423 

11-356 

536 

chloride (n) 

CH3(CH2)8CH2CI 

20 

0.887 

1.4380 

1-168 

537 

formate (n) 

HC02CH2(CH2)8CH3 

20 

0.873 

1 .4271 


538 

iodide (n) 

CH3(CH2)8CH2I 

20 

1.256 

1 .4859 

1-168 

639 

phenyl ether 

CH3(CH2)90C6H5 

20 

0.898 

1 4862 


540 

propionate (n) 

C2H5C02C)oH21 

20 

0.864 

1.4291 


541 

Diacetyl 

(CH3C0)2 

18.5 

0.981 

1 .3933 

1-769 

642 

acetone (m.p. 49°) 

(CH3C0)2(CH2C0- 

CHz) 

60 

1.06 

1.4787 

1-808 

543 

Diallyl-acetic acid 

(CH2:CHCH2)2CH. 

C 02 H 

21.6 

0.947 

1 .4508 

11-489 

544 

acetone (aym) 

(CH2:CHCH2CH2)2: 

CO 

14 

0.868 

1 .4504 

1-751 

545 

“ (uns) 

(CH2:CHCH2)2CH- 

COCH 3 

20.9 

0.859 

1 .4462 

1-751 

546 

phenol (o,o) 

(CH2:CHCH2)2: 

C 6 H 3 OH 

20 

0.988 

1.540 

*VI-301 

547 

sulfide 

(CH2:CHCH2)2S 

26.8 

0.888 

1.4877 

1-440 

548 

Diamyl-amine (iso) 

(C5Hi,)2NH 

21 1 

0.767 

1 .4229 

IV-182 

549 

aniline (iso) 

C6H5N(C5Hn)2 

24.9 

0 889 

1 . 5083 

XII-169 

550 

cyanamide (iso) 

[(CH3)2CHCH2- 

CHzJzNCN 

23.7 

0.846 

1.4392 

lV-186 

551 

oxalate (iso) 

(C02CsHii)2 

11 

0.968 

1.42 

11-540 

552 

sulfide (iso) 

(CsHiOzS 

20 

0.843 

1 4524 

r-405 

553 

Diazidoethane 

(CH2N3)2 

24.9 

1.170 

1 .4798 

1-103 

554 

Dibenzyl-amine 

(C6H5CH2)2NH 

21.6 

1.026 

1 . 5743 

XII- 1035 

555 

methane 

(C6H5CH2)2CH2 

20 

1.007 

1 . 5760 

V-613 

556 

Dibromo-benzene 

C6H4Br2 ( 0 ) 

17.4 

1.964 

1 .6117 

V-210 

557 

“ (w) 

C6H4Br2 

17.4 

1 .962 

1 .6083 

V-211 

558 

" (P) 

(m.p. 88°) 

C8H4Br2 

99.3 

1.9 

1.5743 

V-211 

559 

butane (1,3) 

CH3CHBrCH2CH2Br 

20 

1.806 

1.507 

1-120 

560 

ethano(1,1) 

CHsCHBrz 

20 

2.055 

1.5128 

1-90 

561 

hexane (1,2) 

CH3(CH2)3CHBr- 

CHzBr 

13.5 

1.596 

1 .5060 

1-144 

562 

“ (1,6) 

(CH2CH2CH2Br)2 

15 

1.595 

1.5111 

1-145 

563 

2-methylpropane 

(1,2) 

(CH3)2CBrCH2Br 

20 

1.759 

1.509 

1-127 

564 

pentane (1,5) 

BrCH2(CH2)3CH2Br 

15 

1.70 

1.5146 

1-131 

565 

“ (2,3) 

C2H5(CHBr)2CH3 

20 

1.678 

1.5078 

1-132 

566 

propane (1,2) 

CH3CHBrCH2Br 

20 

1.933 

1 . 5203 

1-109 

667 

(1,3) 

BrCHzCHzCHzBr 

15 

1.987 

1 . 5249 

1-110 

568 

propan-1 -ol (2,3) 

BrCHzCHBrCHzOH 

25 

2.126 

1 . 5577 

1-357 
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No. 

Siibstanco 

Formula 

/,°C. 

dA^ 

rap* 

Beil, Ref. 

569 

Dibromo-propan-2> 

BrCH 2 CHOHCH 2 Br 

25 

2.120 

1.5495 

1-365 


ol (1,3) 






570 

propylene ( 1 , 2 ) 

CaHaBra (c*ia) 

17.4 

2 024 

1 . 5337 

**1-171 

571 

propylene ( 1 , 2 ) 

C 3 H 4 Br 2 

17.4 

2.003 

1.5369 

**1-171 


(trans) 






572 

thiophene («,«') 

BrC:CHCH:CBr-S 

1 1 

20 

2.141 

1.63 

XVII-33 

573 

1,1,4-trimethyl- 

(CH3)3C6H7Br2 

18.7 

1.532 

1 . 5281 

*V-17 


cyclohexane (3,4) 






574 

valeronitrile (a,fi) 

C 2 H 5 (CHBr) 2 CN 

20 

1.756 

1.520 

♦*II-269 

575 

Dibutyl-amine (n) 

(C4H9)2WH 

20 

0.76 

1.4097 

IV-157 

576 

“ (iso) 

(C 4 H 9 ) zNH 

19.6 

0 747 

1 4093 

IV-166 

577 

ketone (iso) 

(C 4 H 9 ) 2 C 0 

21 

0.805 

1.412 

1-710 

578 

oxalate (n) 

(C02C4H9)2 

20 

1.0 

1 .4229 

11-540 

579 

phthalate (n) 

C6H4(C02C4Hf)2 

25 

1 045 

1 . 4925 


580 

succinate (»«<•) 

(CH2C02C4H9)2 

25.3 

0 97 

1.4238 

11-611 

581 

tartrate (n) 

(CH0HC02C4H9)2 

20 

1 .090 

1 . 4463 

III-518 

582 

Dichloro>acetic acid 

CI 2 CHC 02 H 

20 

1 563 

1 .4659 

11-202 

583 

acetone (/9) (sym) 

(CICH2)2C0 

46 

1.383 

1.4714 

1-655 


(m.p. 45°) 






584 

acetyl-acetone (3,3) 

CH 3 COCCI 2 COCH 3 

16.8 

1.307 

1 4589 

1-785 

585 

benzene (o) 

C 6 H 4 CI 2 

17 

1.30 

1 . 5524 

V-201 

586 

“ (m) 

C 6 H 4 CI 2 

17.3 

1.28 

1.5472 

V-202 

587 

(P) 

C 6 H 4 CI 2 

69.9 

1.4 

1 . 5266 

V-203 


(m.p. 53°) 






588 

l-bromoethylene 

ClBrC;CHCl 

16 

1.91 

1.5190 

1-190 


(1,2) 






589 

crotonic acid (y,y) 

CIzCHCHrCHCOzH 

99.4 

1.333 

1.4597 

**11-397 


(m.p. 43°) 






590 

crotononitrile ( 7 , 7 ) 

Cl2CHCH:CHCN 

20 

1.305 

1.4974 

**11-397 

591 

crotonoyl chloride 

Cl2CHCH:CHCOCl 

20 

1.442 

1 .4991 

**11-397 


( 7 , 7 ) 





V-17 

592 

cyclopropane (1,1) 

CH 2 CH 2 CCI 2 

1 1 

17.7 

1.211 

1 .4402 

593 

1,2-dlbro mo- 

BrClC:CCIBr 

16 

2.303 

1.579 

**1-164 


ethylene (1,2) 





1-83 

594 

ethane (1,1) 

CH 3 CHCI 2 

20 

1.175 

1 .4166 

595 

ethyl sulfide 

(CHaCHCDzS 

20 

1.27 

1.5313 

♦*1-685 

596 

2-methylbutane 

(CHa) 2 CCICHCICH 3 

18 

1.06 

1 .445 

1-135 

597 

(2,3) 

1 -methyl-4- (/J,/9- 

(CH3)Cl2C6H2CH2- 

19.2 

1.397 

1 . 5678 

♦V-194 


dichloroethyl)- 
benzene (3,5) 

CHCI 2 




*V-194 

598 

l-methyl-l-di- 

(CH3)Cl2(CHCl2)- 

16.7 j 

1.408 

1.5801 


chloromethyl-4- 

methene-cyclo- 

hexa-2,5-diene 

CeHziCHz 





599 

(3,5) 

methyl ether (sym) ! 

(CICH2)20 

20 

1.315 

1.4346 

1-582 

600 

naphthalene (1,2) 

CioHeClz 

48.5 

1.315 

1 .6338 

V-542 


(m.p. 37°) 





V-642 

601 

naphthalene (1,4) 

CioHeClz 

75.9 

1.300 

1.6228 

602 

(m.p. 68°) 
naphthalene (1,7) 

CioHaClz 

99.5 

1.261 

1.6092 

V-543 

603 

(m.p. 64°) 

naphthalene (1,8) | 

CioHeClz 

99.8 

1.292 

1.6236 

V-644 
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INDEX OF REFRACTION— LIQUIDS 

No. Substance Formula ud * Beil. Ref. 

604 Dfchloro-propane CHjCHClCHzCi 20 1.157 1.4387 1-105 

( 1 , 2 ) 

605 “ (2,2) (CH 3 ) 2 CCl 2 20 1.093 1.4093 1-105 

606 ( 2 -p-tolyl) -butane C 2 H 5 CH (C 6 H 4 CH 3 ) • 19.8 1.112 1.5283 *V-209 

( 1 , 1 ) CHCI 2 

607 1,1,2-tribromo- BrzCCICHBrCI 15.5 2.63 1.5989 1-94 

ethane ( 1 , 2 ) 

608 T-valerolactone CICHzCHCHaCHCI- 24.6 1.436 1.4962 *XVn-131 

(a, 5) 1 

COO 

609 Dicyclopentadiene I 35 0.976 1.5050 V-496 

(m.p.33°) (CHrCHCHr 

I 

CH:CH)2 

610 DIdecyl other (n) (CioH 2 i )20 20 0.819 1.4418 

611 Diethanolamine HN (CH 2 CH 20 H )2 20 1.097 1.4776 IV-283 

612 Diethoxydiphenyl (C 2 H 50 C 6 H 4)2 47.4 1.043 1.5602 VI-989 

613 Diethyi-aceticacid (C 2 H 5 ) 2 CHC 02 H 10.2 0.933 1.4179 11-333 

614 acetoacetic ester CH 3 C 0 C(C 2 H 5 ) 2 C 02 * 17 0.971 1.4326 III-710 

C2H5 

615 acetone di- C 0 (CH 2 C 02 C 2 Hs )2 23.6 1.107 1.4378 m-791 

carboxyiate 

616 acetylmalonate CH 3 C 0 CH(C 02 - 26 1.083 1.4374 111-796 

C2H5)2 

617 acetylmalonate- CH 3 C 02 C(CH 3 ) :C: 17.7 1.117 1.451 *111-163 

O-acetate (C 02 C 2 H 5)2 

618 acetylmalonate- C 2 H 5 C 02 C(CH 3 ) :C: 18.6 1.098 1.4519 *111-163 

O-propionate (C 02 C 2 H 5)2 

619 acetylsuccinate CH 3 C 0 C 2 H 3 (C 02 - 16 1.09 1.438 III-801 

Cz Hs) 2 

620 adipate (CH 2 CH 2 C 02 C 2 H 5)2 20 1.009 1.4281 11-652 

621 amine (C 2 H 5 ) 2 NH 19 0.712 1.3871 IV-95 

622 amlnonaphthalene CioH 7 N(C 2 H 5)2 (ce) 18.1 1.007 1.5933 XII-1223 

622.1 amlnonaphthalene C 10 H 7 N (C 2 H 5 )z 21.6 1.025 1.6321 XII-1275 

(fi) 

623 aniline C 6 H 5 N(C 2 H 5)2 22.3 0.93 1.5411 XII-164 

624 benzalmalonate C 6 H 5 CH:C(COr 20.4 1.105 1.5389 IX-892 

(m.p.32“) C 2 H 5)2 

625 benzene (o) (C 2 H 5 ) 2 C 6 H 4 20 0.881 1.5031 V-426 

626 (m) (C 2 H 5 ) 2 C 6 H 4 20 0.864 1.4953 V-426 

627 » (p) (C 2 H 5 ) 2 C 6 H 4 20 0.862 1.4949 V-426 

628 a-bromoacetyl BrCH 2 COCH(COr 18.1 1.391 1.4602 *111-279 

malonate C 2 H 5)2 

629 n-butyrylmalonate C 2 H 5 CH 2 COCH: 20 1.055 1.4451 III-807 

(C02C2H5)2 

630 iao-butyryl- (CH 3 ) 2 CHCOCH: 20 1.050 1.4403 in-811 

malonate ( 00262145)2 

631 d-camphorate C 14 H 24 O 4 19.1 1.032 1.456 IX-752 

632 eroras-camphorate C 14 H 24 O 4 21.6 1.029 1.4545 *lX-333 

(I) 

633 camphoric carbon- C 8 Hi 4 C:C(OCOr 20 1.076 1.4739 X-38 

ate C 2 H 5 ) (CO 2 C 2 H 5 ) 

634 0-carbethoxy-/l- CH3C(0C02C2Hs) : 20 1.127 1.4484 *111-163 

hydroxyethylidene C(C02C2H5)2 
malonate 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

f.^C. 


no* 

Beil, Ref. 

635 

Diethyl carbonate 

CO(OCzHs)z 

20 

0.975 

1 . 3846 

III-5 

636 

a-chioroacetyl 

maionate 

CICHaCOCHCCOr 

C2H5)2 

12.3 

1.195 

1.4446 

*111-279 

637 

chlorofumarate 

CH:CCI(C02CiH5)2 

18.3 

1.19 

1.4578 

11-745 

638 

chloromalonate 

CICH(C02C2Hb)2 

19.3 

1.205 

1.4353 

n-593 

639 

citraconate 

CH3C2H(C02C2H5)i 

20.3 

1.062 

1.4468 

11-771 

640 

crotonylidene 

maionate 

CH3CH:CHCH:C: 

(C02C2H5)2 

20 

1.045 

1.481 

**11-676 

641 

cyanamide 

(C2H5)2NCN 

48 

0.8 

1.4126 

IV-121 

642 

cyanomalonate 

NCCH(C02C2Hs)2 

20 

1.093 

1 .4263 

11-811 

643 

dl-dehydrocam- 

phorate 

(CHj)iC,Hj(0O2- 

C2H5)2 

20 

1.039 

1.4644 

*IX-345 

644 

diacetyl maionate 

(CH3C0)2C(C502» 

C 2 Hs )2 

20 

1.115 

1 .4502 

III-838 

645 

diallyl maionate 

(CH 2 :CHCH 2 )»: 

C(C02C2H5)2 

17.2 

0.996 

1.4475 

11-807 

646 

diethyl maionate 

(C 2 Hs) 2 C (COaC 2 Hs) 2 

16.6 

0.99 

1.4252 

11-686 

647 

cia-cK,/3-di methyl- 
glutaconate 

CH3C(C02C2H5) : 
C(CH3)CH2C02- 
C 2 H 5 

20 

1.024 

1 .454 

*11-314 

648 

cia-a,/9-d i met hy 1- 
glutaconate 
(trana) 

CnH,804 

20 

1.031 

1.454 

*11-314 

649 

a,a'-dim6thyl- 
glutarate (mal) 

CH2[CH(CHj)C02- 

C2Hs]2 

20 

0.980 

1.423 


650 

a,a'-dimethyl- 

glutarate 

p 

i 

n 

0 

0 

20 

0.977 

1.422 

•n-591 

651 

dimethylmalonate 

(CH3)2C(C02C2H5)2 

24.1 

0.995 

1.4105 

11-648 

652 

dimethylsuccinate 
(aym) (mal) 

(CH3CHC02C2H5)2 

20 

0.996 

1.423 

11-668 

653 

dimethylsuccinate 
(aym) (fum) 

(CH3CHC02C2H5)2 

20 

0.995 

1.421 

n-667 

654 

dimethylsuccinate 

(una) 

(CH3)2CCH2(C02* 

C2H5)2 

20 

0.993 

1.421 

11-663 

655 

disulfide 

(C2H5S)2 

20 

0.993 

1 . 5063 

1-347 

656 

dithiocarbonate 

C0(SC2H5)2 

18.2 

1.084 

1.5370 

III-210 

657 

ethylacetyl maionate 

CH3C0C(C2H5) : 
(C02C2H5)2 

19.3 

1.054 

1 . 4338 

111-812 

658 

ethylcyanomalonate 

NCCCCaHs) (C02* 
C2 Hs)2 

20 

1.052 

1 .4267 

11-818 

659 

ethyl maionate 

C2H5CH(C02C2H5)2 

14.8 

1.01 

1.4180 

11-644 

660 

ethylidenemalonate 

CH3CH:C(C02' 

C2H5)2 

16.1 

1.043 

1 . 4408 

11-773 

661 

ethoxymethylene- 

malonate 

CaHsOCH.CCCOr 

C2H5)2 

15.3 

1.081 

1.4631 

III-469 

662 

fumarate 

(CHC02C2H5)2 

20.4 

1.052 

1.4410 

11-742 

663 

glutaconate 

C3H4(C02C2H5)2 

19 

1.05 

1.4466 

11-759 

664 

glutarate 

CH2(CH2C02C2Hi)2 

20 

1.025 

1.4241 

11-633 

665 

hexahydrohomo* 
phthalate (cia) 

C 13 H 2204 

20 

1.040 

1.454 


666 

hexahydrohomo- 
I phthalate (trans) 

C| 3 H 22 O 4 

20 

1.038 

1.453 


667 

hexahydrophthalate 
(m) (cla) 

CbHio (COaCaHf)! 

20 

1.054 

1.453 


668 

hexahydrophthalate 

Ct2H20O4 

20 

1.040 

1.450 



(tranm) 
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No. 


669 

670 

671 

672 

673 

674 

675 


676 

677 

678 

679 

680 
681 

682 

683 

684 

685 

686 

687 


688 


689 


690 

691 


692 

693 


694 

695 

696 

697 

698 

699 


INDEX OF REFRACTION— LIQUIDS 


Substance 

Formula 

/,®C. 

di* 

nn* 

Beil. Ref. 

Diethyl hexahydro^ 
iso-phthalate 

C6Hio(C02C2H5)a 
(m) (cis) 

20 

1.045 

1.452 


hexahydro-tere- 
phthalate (cis) 

CeHio (C02C2H5)2 
(p) 

20.6 

1 .052 

1.452 


hydrazo-MO- 

butyrate 

[HNC(CHj)2C02- 

C2H5]2 

20.5 

0.999 

1.434 

IV-560 

hydroxymethylene- 

H0CH:C(C02C2H5)2 

14.3 

1.128 

1.4561 

ni-787 

malonate 






imidocarbonate 

(C 2 H 50 ) 2 C:NH 

18.2 

0.964 

1.4170 

111-37 

indane-1,3-dion« 

(2,2) 

C 6 H 4 C 0 C(C 2 H 5 ) 2 C 0 

L __ 1 

20 

1.064 

1.5393 

*VII-381 

indazole (2,3) 

C 2 H 5 NN:C 6 H 4 :C* 

1 1 

C 2 H 5 

20 

1.039 

1.579 


isoprenedi- 
car boxy late 

C 2 H 502 CCH:C(CH 3 )- 

CH:CHC02C2H5 

20 

1.056 

1.500 

*11-318 

itaconate 

Cs H 4 (CO 2 C 2 H 5 ) 2 

20.2 

1.045 

1.4388 

11-762 

ketene 

(C2H5)2C:C0 

14.9 

0.834 

1.4136 

1-740 

ketone 

(C 2 H 5 ) 2 C 0 

16.6 

0.82 

1.3939 

1-679 

ketoxime 

(C 2 H 5 ) 2 C:N 0 H 

20 

0.914 

1 .4454 

1-680 

malate 

(CHOHCH 2 ) (COr 

C2H5)2 

20 

1.128 

1.4362 

III-437 

maleate 

(CHC02C2H5)2 

20.1 

1.067 

1.4416 

11-751 

malonate 

CH 2 (C 02 C 2 Hs )2 

20 

1.055 

1.4143 

11-573 

mesaconate 

CH3C2H(C02C2H5)2 

20 

1.047 

1 . 4494 

11-766 

mesoxalate 

CO (C02C2H5)2 

15.6 

1.136 , 

1.4187 i 

III-769 

methylcyano- 

malonate 

NCC(CH 3 ) (COr 
C2H5)2 

20 

1 .070 

1.4232 

11-814 

S-methylcouma- 
ranone (2,2) 

CH3C6H3CO- 

1 

C(C2H5)2*0 

1 

22.6 

1.032 

1.531 


/9-mothyl-a-ethyl- 
gfutaconate (ci») 

1 

C2HsC(C02C2H5): 

C(CH3)CH2C02* 

C 2 H 5 

20 

1.019 

1.455 

*11-315 

^-methyl-a-ethyl- 

C 12 H 20 O 4 

20 

1.014 

1.453 

*11-315 

glutaconate 

(trans) 






methylethyi- 

malonate 

C2H5C(CH3): 

(C02C2H5)2 

18.2 

0.99 

1.4190 

11-664 

^-methylgluta- 
conate (cm) 

C 2 H 502 CCH: 

C(CH3)CH2COr 

C 2 H 5 

20 

1.034 

1.452 

*n-3ii 

|9-methylgluta> 

C 10 H 16 O 4 

20 

1.034 

1.452 

*n-311 

Donate (trona) 






JV-methylpyrrol- 

idene-2,5-di- 

CH3NC4H6(CH2C02- 

C2H5)2 

15.5 

1.047 

1.4597 


acetate 






muconate (m.p. 64®) 

(CH:CHC02C2H5)2 

99.1 

0.983 

1.468 

11-804 

naphthalate (1,8) 

CioH6(C02C2H5)2 

70 

1.140 

1.5586 

IX-919 

(m.p. 68®) 






naphthalene (1,4) 

C,oH6(C2H5)2 

13.1 

0.998 

1.5970 

**V-471 

nitrosoamine 

(C2Hs)2NNO 

19.9 

0.943 

1 . 4386 

IV-129 

ox a 1 acetate 

(CH 2 CO) (C 02 C 2 H 5)2 

16.6 

1.172 

1.4561 

III-782 

oxalate 

(C02C2H5)2 

20 

1.079 

1.4101 

11-535 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Subataace 

Formula 

f,°C. 

d4^ 

IlD* 

Beil. Ref. 

700 

Diethyl a-oxalyl- 7 - 
phenylbutyrate 

C6H5(CH2)2CH* 

(C02C2H5)C0‘ 

CO 2 C 2 H 5 

20 

1.112 

1 .493 


701 

pentane (3,3) 

(C 2 H 5 ) 4 C 

20 

0.752 

1.4200 

*♦1-129 

702 

phosphite 

(C 2 H 50 ) 2 P 0 H 

20 

1.074 

1.4082 

*1-166 

703 

phthalate (o) 

C6H4(COiC2H5)2 

17.7 

1.12 

1.5029 

IX-798 

704 

lao>phthalate (m) 

C 6 H 4 (C02C2H5)2 

17 5 

1.13 

1.5082 

IX-834 

705 

phthalido (3,3) 

(m.p. 55°) 

C 6 H 4 C 0 * 0 C (Czbis) 2 
l_ I 

61.5 

1.040 

1 .60P7 

XVII-326 

706 

phthalylmalonate 
(m.p, 75°) 

C6H4C0.0C:C(C02* 

I I 

Cz Hs) 2 

84.4 

1.189 

1.5411 

XVIII-498 

707 

pimelate 

(CH2)5(C02QiH5)2 

20 

0.99 

1 .4305 

11-671 

708 

propionylmaionate 

C2H5C0CH(C02- 

C2H5)2 

16.4 

1.079 

1.4436 

111-800 

709 

propionylmalonate- 

O-acetato 

C2H5C02C(CH3) : 
C(C02C2Hi)2 

18.6 

1.098 

1.452 

*111-163 

710 

proplonylmalonate- 

O-proplonato 

C2H5C02C(C2H5) : 
C(C02C2Hs)2 

19.1 

1.079 

1.4511 

*111-163 

711 

propylcyano- 

matonate 

NCC(C3H7) (C02- 
C2H5)2 

20 

1.033 

1.4291 

11-820 

712 

£xo-propyii- 

denemalonate 

(CH3)2C;C(C02* 

C2H5)2 

17 

1 .028 

1 . 4486 

11-781 

713 

pyrotartrate 

CH3CH(C02C2H5)- 

CH 2 C 02 C 2 H 5 

19.1 

1 .012 

1.4198 

11-639 

714 

styrene 

C6H5CH;C(C2H5)2 

18.7 

0.892 

1 .5168 

V-502 

715 

suberato 

I (CH2)3C02C2H5j2 

20 

0.982 

1 .4328 

11-693 

716 

succinate 

(CH2C02C2H5)2 

20 

1.040 

1.4201 

11-609 

717 

iao-succinate 

CH3CH(C02C2H5)2 

20 

1.018 

1 .4131 

11-629 

718 

succinylmalonate 
(m.p. 68°) 

COCH 2 CH 2 COC: 

I I 

(C02C2H5)2 

73 

1.167 

1.4725 

XVIII-489 

719 

sulfate 

(C2H50)2S02 

20 

1.178 

1.3902 

1-327 

720 

sulfide 

(C2H5)2S 

20.5 

0.837 

1 . 4425 

1-344 

721 

sulfite 

(C 2 H 50 ) 2 S 0 

11 

1.08 

1.4198 

1-325 

722 

tartrate 

(CH0HC02C2H5)2 

25 

1 20 

1 . 4454 

III-512 

723 

tetramethyl- 

succinate 

[(CH3)2CC02C2H5]2 

20 

0.995 

1.436 

1 

11-707 

724 

thiocarbonate 

CS(0C2H5)2 

17.5 

1.027 

* 1.4601 

III-133 

725 

trimethylsuccinate 

(CH3)2CCHCH3- 

(C02C2H5)2 

20 

0.993 

1.427 

*11-595 

726 

i»o-valeryl maionate 

(CH3)2CHCH2C0* 

CH(C02C2H5)2 

20 

1.034 

1 . 4447 


727 

Diethylenediamine 

(m.p. 106°) 

NHC 2 H 4 NHC 2 H 4 

I I 

113 


1 .446 

XXIII-4 

728 

Difluoro-acetic acid 

F 2 CHC 02 H 

20 

1.526 

1 .3419 

11-193 

729 

benzene (m) 

C 6 H 4 F 2 

20 

1.172 

1 .4417 

♦V-108 

730 

“ (/>) 

C 6 H 4 F 2 

20 

1.164 

1 .4375 

V-199 

731 

1-bromoethane 

(2,2) 

CHF2CH2Br 

20 

1.8 

1.39 

1-89 

732 

1 ,2-dibromoethan6 
(1,1) 

CF 2 BrCH 2 Br 

17.5 

2.24 

1 . 4482 

1-92 

733 

1,1-dibromoethano 

Br 2 CHCHF 2 

20 

2.312 

1.4622 

1-92 

734 

(2,2) 

1-iodo6thane (2,2) 

CHF 2 CH 2 I 

12.2 

2.243 

1.4681 

1-98 
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INDEX OF REFRACTION— LIQUIDS 




Formula 

wm 



Beil. Ref. 

735 

Dlfluoro-1,1,2-tribro- 

CBrzFCHBrF 

17.5 

2.6 

1.5079 

1-94 


moethane (1,2) 






736 

Difurfuryl ether 

(C4H30CH2)20 

20 

1.140 

1 . 5088 


737 

Dehydrocamphoryl 

(CH3)3C5H3(COCI)2 

48 

1.219 

1 . 5043 

♦IX-345 


chloride (d) 

(m.p. 50®) 






738 

Dihydro-amyl- 

C|9H22 

44.4 

0.994 

1.5626 

V-653 


anthracene (ieo) 
(9) (moao) 






739 

benzene (1,2) 

(CH 2 ) 2 (CH:CH )2 

1 1 

20 

0.842 

1.4744 

V-113 

740 

(1,4) 

CfiHg 

25 

0.84 

1.4681 

V.113 

741 

carved 

CioHisO 

20 (?) 

0.927 

1 4817 

VI-63 

742 

carvone (1) 

CioHieO 

20 

0.925 

1.4711 

VII-83 

743 

eucarvone (a) 

CioHisO 

18.9 

0.923 

1 .4674 

VII-73 

744 

methyl rndole (2?) 

C9H,iN 

23.4 

1.020 

1.5687 


745 

naphthalene (AO 

C 10 H 10 

18.3 

0.998 

1.5832 

V-519 

746 

(AO 

CioHio 

32.7 

0.993 

1 . 5549 

V-619 

747 

toluene (1,3) 

CH 3 C 6 H 7 

20 

0.835 

1.4763 

V-115 

748 

“ (2,4) 

CH 3 C 6 H 7 

20 

0.827 

1 .4080 

V-115 

749 

o-xyleno (A^ •^) 

(CH,) 2 C«H 6 

19.5 

0.830 

1.4789 

V -120 

750 

“ (Ai .5) 

(CH3)2C6H6 

20 

0 823 

1 . 4675 

V-119 

751 

m-xylene 

CHaCHCHjCCCHj) : 

1 

19.7 

0.823 

1.4721 

V-119 



CHCHrCH 





752 

p-xylene (A^*) 

(CH3)2C«He 

19 

0.83 

1 .4797 

V-119 

753 

Dihydroxynaph- 







thalene (1.5) 
di-iso-amyl ether 
(m.p. 96®) 

CioH6(OC5Hii)2 ^ 

99.9 

0.941 

1.5160 

♦*VI-960 

754 

di-iso-amyl ether 
(2,3) 

CioHe (OCsHii)^ 

20 

0.991 

1.545 

**Vl-955 

755 

di-iso-amyl ether 
! (2,7) 

CioHj(OC5Hn)2 

99.6 

0.934 

1.5155 

♦*VI-956 

756 

Diiodo-hexane (1,6) 

ICH2(CH2)4CH2l 

15 

2.1 

1.5890 

1-147 

757 

1 pentane (1,5) 

ICH2(CH2)3CH2l 

15 

2.20 

1.6046 

1-133 

758 

propane (1,3) 

ICH 2 CH 2 CH 2 I 

15 

2.576 

1.6363 

1-115 

759 

Dimethoxy-a- 

CH3C6H3C(CH3): 

20 

1.042 

1 . 5623 

♦XVII-29 


chromene (4,6) 

1 

CHCHrO 

1 





760 

Dimefhyi-acetal 

CH3CH(0CH3)2 

20 

0.850 

1.37 

1-603 

761 

acetamide 

CH3C0N(CH3)2 

22.5 

0.94 

1.4371 

IV-59 

762 

acetoacetic ester 

CH3C0C(CH3)2C02- 

18.8 

0.98 

1.4183 

111-695 



C 2 H 5 





763 

acetophenone (2,4) 

(CH3)2C6H3C0CH3 

18.6 

0.996 

1.5301 

VII-324 

764 

“ (3,4) 

(CH3)2C6H3C0CH3 

15.5 

1.007 

1.5408 

VII-323 

766 

acetonylacetone 

(CH3)2CHC0CH2* 

23 

0.934 

1.4317 

1-796 


(<*>,<•>) 

CH 2 COCH 3 





766 

3-acetoxyoouma- 

CHsC«H3C(02C- 

20 

1.132 

1.5389 

♦XVII-66 


rone (2,5) 

(m.p. 29®) 

1 . . 

CHj) :C(CH3) 0 

1 





767 

acetylacetone 

CH3C0C(CH3)2C0- 

27.8 

0.950 

1.4262 

1-794 


CH3 
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INDEX OF REFRACTION— LIQUIDS 


No. Substance 

768 Dimethyl-a-acetyl- 

valeric acid 

769 acetylene dibromide 

770 acryl chloride 

771 adipate 

772 allyianisolo 

773 ami noethanol 

774 aminonaphthalene 

(fi) (m.p. 46°) 

775 amino-o-xylene (4) 

776 “ (m) (2) 

777 “ (m) (una) 

778 angelolactone 


aniline 
benzene (o) 

“ (m) 

“ (p) 

4-bromopyrazole 
(1,3) 


buta-1 ,3-diene (2,3) 
butane (2,2) 

“ (2,3) 

butan-3-ol (2,2) 
butan-2-ol (2,3) 

but-3-ene (2,2) 
but-1-ene (2,3) 

but-2-ene (2,3) 
butenyi carbinol 
camphorate 
5-chlorocouma- 
ranonc (2,2) 

(m.p. 67°) 

2-chlorocouma- 
ranono (2,5) I 


5-chlorocyclohexa- 
3, 5-diene (1,3) 

3- chlorocyciohex- 
3-ene-5-one (1,1) 

chioroformamide 

4- chloropyrazole 
(1,3) 


CH3C0(CH2)2C| 

(CH3)2CH2C02H 

CHaCBrrCBrCHs 

(CH3)2C:CHC0CI 

(CH2CH2C0*CH3)2 

(CH3)2(C3H5)C6H2- 

0CH3 (1, 3,4,5) 
(CH3)2NCH2CH20H 
C,oH7N(CH3)2 

(CH3)2C6H3N(CH3)2 

(1.2.4) 

(CH3)2C6H3N(CH3)2 

(1,3,2) 

(CH3)2C6H3N(CH3)2 

(1.3.4) 

(CH3)C:CHC(CH3)2- 


C6H5N(CH3)2 

(CH3)2C6H4 

(CH3)2C6H4 

(CH3)2C6H4 

CH 3 NCH:CBr-C* 


ICH2:C(CH3)]2 

(CH3)3CC2H5 

((CH3)2CH]2 

(CH3)3CCH0HCH3 

(CH 3 ) 2 CHCi 

(CH3)20H 

CH2:CHC(CH3)3 

CH2:C(CH3)* 

CH(CH3)2 

(CH3)2C:C(CH3)2 

(CH3)2C(0H)C4H7 

C 12 H 20 O 4 

CIC6H3COC(CH3)20 

1 I 

CH 3 C 6 H 3 COC* 

I 

(CICH3)0 
I 

(CH3)2C6H5CI 

(CH3)2C6H50CI 

CIC0N(CH3)2 

CH 3 NCH:CCI- 

1 

C(CH 3 ):N 


<,°C. 

d4t 

np* 

20 

1.032 

1.4564 

25.5 

1.318 

1.4562 

12.4 

1.065 

1.479 

20 

1.063 

1.4286 

20 

0.960 

1.524 

20 

0.887 

1 .43 

53.2 

1.028 

1.6443 

20 

0.916 

1.5201 

20 

0.915 

1.5131 

20 

0.939 

1.5481 

20 

0.976 

1.433 

20 

0.956 

1.5587 

20 

0.880 

1 . 5054 

20 

0.864 

1.4972 

20 

0.861 

1 4958 

20 

1.490 

1.519 

20 

0.726 

1.4391 

20 

0.649 

1.3688 

20 

0.661 

1.3750 

20 

0.82 

1 .4146 

20(?) 

0.821 

1.4140 

20 

0.653 

1.3760 

20 

0.678 

1.3904 

20 

0.708 

1.4122 

18 

0.854 

1.443 

16.9 

1.077 

1.4633 

99.6 

1.148 

1.522 

20 

1.217 

1.555 

15.4 

1.007 

1.5046 

19.7 

1.084 

1.4955 

22.1 

1.166 

1.4520 

20 

1.163 

1.492 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Sulwtance 

Formula 

i °c. 



Beil. Ref. 

800 

Diinethyl-4>chloro- 
pyrazofe (1,5) 

N:CHCCIC(CH3) N- 
1 1 
CHa 

20 

1.166 

1 .497 


801 

chromene (a) (2,2) 

C6H4(CH)2C* 

1 

(CH3)20 

1 

20 

1.013 

1.5512 

XVII-64 

802 

citraconate 

CH3C2H(C02CH3)2 

20.1 

1.12 

1 . 4475 

11-770 

803 

coumarane (2,5) 

CH3C6H3CH(CH3)* 

I 

CH 20 

13.7 

1.015 

1.5279 

♦XVII-24 

804 

" (3,7) 

CHaCsHaCHzCH- 

1 

(CH3)0 

1 

13.8 

1.015 

1 . 5297 

*XVII-24 

805 

coumarone (2,5) 

CHsCeHaCHrC* 

1 

(CH3).0 

20 

1.031 

1 . 5534 

XVII-62 

806 

“ (2,7) 

CHjCeHaCH.'C- 

1 

(CH3)0 

1 

20 

1.036 

1 . 5546 

xvn -62 

807 

“ (3,5) 

CH3C6H3C(CH3) : 

1 

CHO 
1 

22.2 

1.035 

1.5485 

XVII-62 

808 

" (3,6) 

CH3()6H3C(CH3): 

1 

CHO 

20 

1.046 

1 . 5505 

XVII-62 

809 

" (5,7) 

1 

i CtoHi20 

18.9 

1.026 

1.5358 

♦XVII-24 

810 

cyclohexa>1,3- 
dione-2-car- 
boxylic acid 
(m.p. 41°) 

(CH3)2C6H5C02H 

18. 5t 

1.045 

1 . 4938 

IX-82 

811 

cyclohexane (1,1) 

(CH3)2 (C'CsHio) 

20 

0.781 

1.4290 

V-35 

812 

cyclohexane (1,2) 
(cla) 

(CH3)2C6Hio 

20 

0.796 

1.4360 

V-36 

813 

cyclohexane (1,2) 

(trana) 

(CH3)2C6H,o 

20 

0.776 

1.4270 

V-36 

814 

cyclohexane (1,3) 
(ci») t 

(CH3)2C6Hto 

20 

0.766 

1.4229 

V-36 

815 

cyclohexane (1,3) 

(trans) § 

(CH3)2C6H,o 

20 

0.785 

1.4309 

V-36 

816 

cyclohexane (1,4) 
(cw) 

(CH3)2C6H,o 

20 

0.783 

1.4297 

V-38 

817 

cyclohexane (1,4) 
(trans) 

(CH3)2(^Hio 

20 

0.763 

1 .4209 

V-38 

818 

cyclohexan>2-ol 

(1,1) 

(CH3)2CCH0H- 

1 

(CH2)3CH2 

1 

20 

0.923 

1 .4648 

VI-12 

819 

cyclohexan-3-oi 

(1,1) 

(CH3)2C6H90H 

19.7 

0.909 

1.4589 

VI-17 


Supercooled. 

Boiling point 120.09°. 
Boiling point 124.45°. 




INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i°C. 


nn* 

Beil. Ref. 

820 

Pimethyl-cyclo- 

hexan-4-ol (1,1) 

(CH 3 ) 2 C 6 H 90 H 

24.7 

0.922 

1.4613 

* VI-1 3 

821 

cyclohexan-1-ol 

(1,2) 

CHiOOHCH(CH3)* 

1 

(CHz)iCHi 

1 

13.7 

0.925 

1.4625 

VI-17 

822 

cycloh6xan>4-ol 

(1.2) 

<CH3)2C6H90H 

16 

0.907 

1.458 

VI-17 

823 

cyclohexan-1-ol 

(1,3) 

(CH3)2C6H90H 

22.9 

0.903 

1.4541 

VI-17 

824 

cyclohexan>4-ol 

(1.3) 

(CH3)2C6H90H 

16 

0.912 

1.458 

VI-18 

825 

cyclohexan-l-ol 

(1.4) 

(CH3)2C6H90H 

23.9 

0.906 

1.4553 

♦VI-13 

826 

cyclohexan>2-ol 

(1.4) 

(CH3)2C6H90H 

16 

0.907 

1.455 

VI-19 

827 

cyclohexan-1-ol 
(3,5) (ri») 

(CH3)2C6H90H 

20 

0.911 

1.4540 

VI-18 

828 

cyclohexan-1-oi 
(3,5) (trana) 

(CH3)2C6H90H 

16 

0.902 

1.457 

VI-18 

829 

cyclohexan-1-ol 

(3,5) 

(CH,)iC6H,OHir 

18.6 

0.900 

1.4560 

VI-18 

830 

cyclohexan>2-one 

(1.1) 

(CH3)2C5H8C0 

20 

0.913 

1.4486 

♦VII-17 

831 

cyclohexan-3>one 

(1.1) 

(CH3)2C5H8C0 

18.6 

0.907 

1.4476 

VII-22 

832 

cyclohexan-4-one 

(1.1) 

(CH,)2C5H«C0 

24.2 

0.928 

1.4533 

♦VII-17 

833 

cyclohexan-4-one 

(1,2) 

(CH3)2CsH8CO 

12.6 

0.912 

1.4509 

VII-23 . 

834 

cyclohexan-2-one 

(1,3) 

(CH3)2C5H8C0 

11.9 

0.92 

1.4519 

VII-23 

835 

cyclohexan-5-one 

(1.3) 

(CH3)2C5H8C0 

18.2 

0.896 

1.4433 

VII-24 

836 

cyclohexanyl-5 
acetate (1,3) 

(CH,)2C6H90zCCH3 

20.2 

0.928 

1.4376 

VI-18 

837 

cyclohex-3-ene (1,1) 

(CH3)2C6H8 

16.2 

0.806 

1.4452 

V-72 

838 

cyclohex-4-ene-5- 
aceticacid (1,3) 

(CH3)2C6H7CHr 

C 02 H 

20.3 

0.995 

1.4773 

♦IX-34 

839 

cycloh6x-1-ene-3-ol 

(1,3) 

(CH3)2C6H70H 

17.5 

0.933 

1.4771 

VI-50 

840 

cyclohex-3-en6-5- 
one (1,3) 

(CH3)2C5H6C0 

22 

0.94 

1.4819 

VII-60 

841 

cyclohexyl-1- 
chloride (1,2) 

CH3C(CI)CH(CH3)- 

(CH2)3CH2 

13.3 

0.971 

1.4672 

*V-16 

842 

cyclohexyl-1 - 
chloride (1,4) 

(CH3)2C8H9CI 

18.5 

0.944 

1.4537 

♦V-16 

843 

cyclopentane (1,1) 

(CH3)2(CC4H.) 

20 

0.754 

1.4136 

V-33 

844 

cyciopentane (1,2) 
(cia) 

(CH3)2C5H. 

20 

0.773 

1.4222 

V-34 

845 

cyciopentane (1,2) 
(trana) 

(CH3)2C5H8 

20 

0.751 

1.4120 

V-34 

846 

cyciopentane (1,3) 
(cia) 

(CH3)2C5H8 

20 

0.749 

1.4111 

V .34 

847 

cyciopentane (1,3) 
(trana) 

(CH3)2C5H8 

20 

0.745 

1.4089 

V-34 


Y Mixture of stereoisomers. 





INDEX OF REFRACTION— LIQUIDS 


di* ni>« Beil. Ref. 


DImethyl-cl-dehydro- 
camphorate 
iao-dehydro- 
camphorate 

1-dichloromethyl- 
cyciohexa-2,&- 
dien6-4-on6 (1,3) 
(m.p. 56®) 

1-dichloromethyi- 
cyciohexa>3,5- 
diene-2*one 

1- dichioromethyl- 
cyclohex-3-ene 

(1.4) 

4-dichloromethyl- 
cyclohex-l-ene- 
3-one (1,4) 

(m.p. 40®) 

4.4- diethylcycIo- 
hexan-2-ol (1,1) 

4.4- diethylcyclo- 
hexan-2>one (1,1) 

2,2-diethylindane- 
1,3-dione (4,7) 
(m.p. 61®) 

diethylmalonate 
diethyl methane- 
tetracarboxylate 
2,6-diethylphenol 
methyl ether 

(3.5) 

dimethylmalonate 

disulfide 

2- ethoxycouma- 
ranone (2,5) 


3- ethylbenzene 

( 1 . 2 ) 

4- ethylbenzene 

2-ethylbenzene 

4- ethylbenzene 

5- ethyl benzene 

2- ethylbenzene 

3- ethylchromanone 

( 2 , 6 ) 


2-ethylcouma- 
ranone (2,6) 


(CH3)3C5H,(COr 

CH3)2 

(CH3)3C5H3(COr 

CH3)2 

(CH3)2CsH3COCHCl2 


(CH3)2(CHCl2)* 

CsHsCO 

(CH3)2C6H7CHCl2 


(CH3)2C5HsCO. 

CHCI 2 


(CH3)2(C2H5)2- 

C6H7OH 

(CH3)2(C2H5)2- 

CsH«CO 

(CH3)2C6H2C0C- 


(C2H5)2C0 
I 

(C2H5)2C(C02CH3)2 

C(C 02 CH 3 ) 2 (C 0 r 

C2H5)2 

(CH3)2(C2H5)2* 

CeHOCHj 

(CHj)2C(C02CH3)2 

(CH3S)2 

CH3C6H3COC- 

I 

(CH 3 ) ( 0 C 2 H 5).0 
I 

(CH3)2C«H3C2H5 

CioH,4 (1,2) 

CioHu (1,3) 

C 10 H 14 (1,3) 

C 10 H 14 (1,3) 

C 10 H 14 (1,4) 
CH3C6H3COCH- 

I 

(C2H5)CH(CH,)0 

I 

CH3C5H3C0C(CH3)- 

I 

(C2H,).0 















INDEX OF REFRACTION— LIQUIDS 


Substance 


Formula 


Dliiiethyl-2-ethylcou-| (CH 3 ) 2 C 6 H 2 COCH- 


maranone (4,6) 


3-ethylcoumarone 

(2,5) 


2-ethyl-7 -hydroxy- 
hydrindone (3,4) 


2- ethyl-3>meth- 
oxybenzene (1,5) 

3- ethyipentane (2,2) 

» (2,3) 

» (2,4) 

3- ethylpyrazine 
(2,5) 

a-ethyistyrene 

4- ethylidene- 
cyclohexa-2,5- 
diene (1,1) 

formamide 

furan (2,5) 


(.®C. I nn* I Beil. Ref. 


20 1.06 


(C 2 H 5)0 
I 

CHjCsHaCCCzHs): 

I 

C(CH3)0 
I 

(CHa) (0H)C6H2CH* 
I 

(CH 3 )C 1 ^ 

(C2H5)C0 
I 

(CH3)2C2HiC6Hr 

(CH 3 O) 

(CH3)3CCH(C2Hs)2 

(CH3)2CH0(CH3): 

(C2H5)2 

[(CH3)2CH]2CHC2H5 

CeHizNi 

C 6 HsC(C 2 Hs) :C: 

(CH3)2 

(CH3)2C6H4:CHCH3 


HC0N(CH3)2 

CH3C:CHCH:C- 

I 

(CH3)*0 
I 

CHaCiNONrCCHj 



0.956 I 1.515 I >^VI-268 


0.735 1.4123 

0.754 1.419 


0.738 1.4137 

0.966 1.5014 XXni-99 

17.5 0.889 1.5142 V-502 

20 0.857 1.5135 V-427 


22.4 0.948 1.4294 IV-58 

21.6 0.887 1.4351 XVII-41 


18.9 1.050 1.4271 XXVn.665 


hepta-l, 3-diene 

( 2 , 6 ) 

heptane (2,2) 


0.765 1.4620 1-260 


heptan-4-ol (2,4) 
heptan*5-ol (2,5) 


(CH3)3C(CH2)4* 

CH 3 

(CH3)2CHCH(CH3) 

(CH2)3CH3 

(CH 3 ) 2 CHCH 2 CH: 

(CH 3 ) (CH 2 C 2 H 5 ) 
(CH3)2CH(CH2)2- 
CH(CH 3 ) (C 2 H 5 ) 

1(chj)2Chch2Uch2 

C2H5C(CH3)2CH2- 

CH2C2H5 

C2HjCH(CH,)CH: 

(CH,) (CH2C2H5) 
[C2H5(CH,)CHl2CH2 
(C 2 H 5 CH 2 ) 2 C: 
(CHj)2 

(CH3)2CHCH2C0H: 

(CHj)CH2C2H5 

(CH3)2CH(CH2)2- 

C0H(CH3)C2H5 
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INDEX OF REFRACTION-LIQUIDS 


No. 

Substance 

Formula 


d4* 

no* 

Beil. Ref. 

896 

Dimethyl-heptan-4-ol 

[(CH,)2CHCH2k: 

21 

0.81 

1.423 1 

1-425 

897 

(2,6) 

heptan-4-ol (3,5) 

CHOH 

IC2H5(CHj)CH]2: 

20 

0.836 1 

1.4322 

♦*I-458 

898 

hept-2-ene-6-ol 

CHOH 

(CH3)2C:CH(CH2)z- I 

20 

0.855 

1.4506 

1-450 

899 

900 

(2,6) 

hexadecylethylene 
hexa-1, 5-diene 

C0H(CH3)£ 

(CH3)2C:CHCi6H33 

[CH2:C(CH3)CH2.]2 

79.1 

20 

0.75 

1.428 

1 .4309 

1-259 

901 

(2,5) 

hexane (2,2) 

(CH3)3C(CH2),.CH3 

20 

0.695 

1 . 3935 

**1-126 

902 

(2,3) 

(CH3)2CHCH(CH3)- 

20 

0.712 

1.4013 

*1-62 

903 

" (2,4) 

CH 2 C 2 H 5 

(CH3)2CHCH2- 

20 

0.700 

1 . 3953 

1-162 

904 

" (2,5) 

CH(CH3)C2H5 

l(CH3)2CHCH2l2 

20 

0.694 

1.3925 

1-162 

905 

“ (3,3) 

C2H5C(CH3)2CHr 

20 

0.710 

1.4001 

*1-62 

906 

" (3,4) 

C 2 H 5 

[C2H5CH(CH3)]2 

20 

0.719 

1 . 4042 

1-163 

907 

hexan-4-ol (2,4) 

(CH3)2CHCH2C0H- 

18 

0.83 

1.4286 

1-422 

908 

hexan-2-ol (2,5) 

(CH 3 ) (C 2 H 5 ) 
(CH3)2CH(CH2)r 

20 

0.823 

1.4209 , 

1-422 

909 

hex-3-ene (2,2) 

C(CH3)20H 

(CH3)3CCH:CHC2H5 

20 

0.719 

1.4099 i 


910 

(CIS?) 

hex-3-ene (2,2) 

(CHj)3CCH:CHC2Hs 





911 

(trana) 

hex-4-ene (2,2) 

CH3CH:CHCH2- 

20 

0.716 

1.410 


912 

913 

1 (cis7) 

hex-4-ene (2,2) 
(trana) 

h6X-5-ene (2,2) 

C(CH3)3 

CH3CH:CHCH2* 

C(CH3)3 

CH2:CHCH2CH2* 

20 

0.709 

1.405 


914 

hex-2-ene (2,3) 

C(CH3)3 

(CH3;2C:C(CH3)* 

20 

0.740 

1.4260 


915 

hex-3-ene (2,3) 

CH 2 C 2 H 5 

(CH3)2CHC(CH3): 

20 

0.728 

1.416 


916 

(CES?) 

hex-3-ene (2,3) 

CHC 2 H 5 

(CH3)2CHC(CH3): 





917 

(trana) 

hex-4-ene (2,3) 

CHC 2 H 5 

CHjCHrCHCHCCHs)- 

20 

0.725 

1.413 


918 

1 (da?) 

hex-4-on6 (2,3) 

CH(CH3)2 

CH3CH:CHCH(CH3)- 





919 

(trana) 

hex-5-ene (2,3) 

CH(CH3)2 

CH2:CHCH2' 

20 

0.728 

1.414 


920 

hex-2-ene (2,4) 

CH(CH 3 )CH: 

(CH3)2 

(CH3)2C:CHCH: 

20 

0.725 

1.411 


921 

hex-3-ene (2,4) 

(CH 3 ) (C 2 H 5 ) 
(CH3)2CHCH:C: 

20 

0.714 

1.409 


922 

923 

(da?) 

hex-3-ene (2,4) 
(trana) 

hex-4-ene (2,4) 

(CH 3 ) (C 2 H 5 ) 
(CH 3 ) 2 CHCH:C: 

(CH 3 ) (C 2 H 5 ) 
CH3CH:C(CH3)CH2- 

20 

0.725 

i 

1.416 


924 

(c«»t) 

hex-4-ene (2,4) 
(trana) 

CH(CH3)2 

CH3CH:C(CH3)CHr 

CH(CH3)2 

.... 
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INDEX OF REFRACTION— LIQUIDS 


Dimethyl •hex-6- 

ene (2,4) 
hex-2-ene (2,5) 

hex-3-eno (2,5) 
(ci«7) 

hox-3-ene (2,5) 
(trana) 

hex-1 -ene (3,3) 
hex-4-ene (3,3) 

(da) 

hex-5-ene (3,3) 

hex-1 -ene (3,4) 

hex-2-one (3,4) 
(da?) 

hex- 2 -ene ( 3 , 4 ) 

(trana) 

hex-3-ene (3,4) 
(da?) 

hex-3-ene (3,4) 

{trana) 

A2-hexenic acid 

(0,S) 

hydrazine (aym) 
“ (una) 


CH 2 :CHCH(CH 3 )- 

CH20H(CH3)2 

(CH3)2C:CHCHr 

CH(CH 3)2 

[(CH3)2CH.CH:]2 

[(CH3)2CHCH:]2 

CH2:CHC(CH3)2- 

CH2C2H5 

CHaCHrCHCCCzHs)' 

(CH 3)2 


(CH3) (CzHb) 

CH3CH.C(CH3)CH: 

(CH3) (C2H5) 
CH3CH:C(CH3)CH: 

(CH3) (C2H5) 
[(C2H5) (CH3)C:]2 

[(C2H5) (CH3)C:l2 

(CH3)2CHCH2C- 
(CH3) :CHC02H 
CH3NHNHCH3 
(CH3)2NNH2 


(m.p. 44®) I 

hydnnd-1-one (3,3) C6H4C(CH3)2* 


7-hydroxyhydrin- 
done (2,5) 


2-hydroxystyrene 

(1',5) 

isopreno dicar- 


CH2CO 
. I 

(CH3)(HO)C6Hr 

CH2CH(CH3)C0 

I 

(CH 3 )(H 0 )C 6 H 3 - 
C(CH 3 ) :CH2 
CH302CCH:C(CH3)' 


boxyIate(m.p.39®) CH:CHC02CH3 


isoxazoie (a, 7 ) 


CHjCiCHC- 

I 

(CH3) :N.O 


itaconate C3H4(C02CH3)2 

1-keto-1,2,3,4- (CH 3 ) 2 C 6 H 2 CH 2 ‘ 

tetrahydronaph- I 

thaiene (m.p. 49°) CH 2 CH 2 CO 
I 

malate C 2 H 40 (C 02 CH 3)2 

maleate (CHC02CH3)2 

malonate H2C(C02CH3)2 

mesaconate CH 3 C 2 H(C 02 CHj )2 


/®G. 


TID^ 

20 

0.708 

1 .404 

20 

0.720 

1.4140 

20 

0.710 

1.403 

20 

0.714 

1 .4070 

20 

0.722 

1.413 

20 

0.720 

1.4102 

20 

0.724 

1.413 

20 

0.737 

1.418 

20 

0.747 

1.430 

15.8 

0.936 

1.4480 

20 

0 827 

1.4209 

22.3 

0.791 

1.4075 

13.9 

1.031 

1.5408 

20 

1.027 

1.5427 

20 

1 1.123 

1.567 

20 

1.012 

1.5514 

42.7 

1.096 

1.505 

20 

0.983 

1.442 

20 

1.122 

1.4441 

15.5 

1.065 

1.5650 

20 

1.233 

1.4425 

19.9 

1.151 

1.4416 

20 

1.154 

1.4140 

19.9 

1.121 

1.4557 


IV-547 

IV-547 

*VII-198 


VI-577 

♦11-319 

XXVII -17 




184^ 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

952 

Dlfnethyl-2-methoxy' 

coumaranono (2,5) 

953 

3-m6thoxycouma- 
rone (2,5) 

954 

3-methylalhept-3- 
ene (2,6) 

955 

4-methylene-cyclo- 

hexa-2,5-diene 

(1.1) 

956 

1 -methylenecyclo- 
hexane (3,5) 

957 

3-methylenepen- 
tane (2,2) 

958 

3-methylenepen- 
tane (2,4) 

959 

naphthalene (1,2) 

960 

(1.4) 

961 

“ (1,6) 

962 

naphthylamino (a) 

963 

nitroamine 
(m.p. 57®) 

964 

nitrosoamine 

965 

nona-2,8-diene-6-ol 

(2.6) 

966 

octa-2,6-diene 

(2,6) 

967 

octa-2, 7-diene 
(2,6) 

968 

octa-2, 6-die ne- 
8-ol (2,6) 

969 

octa-2, 7-dien6-6-ol 
(2,6) 

970 

octane (2,6) 

971 

- (2,7) 

972 

octan-6-ol (2,6) 

973 

octan-8-oi (2,6) 

974 

octa-3,5,7-triene 

(2.6) 

975 

oct-2-ene (2,6) 

976 

“ (2,7) 

977 

oct-2-ene-6-ol (2,6) 

978 

oxalate (m.p. 54®) 

979 

penta- 1,3-diene 
(2.4) 

980 

penta-2,4-diene 

(2,4) 

981 

pentane (2,2) 


Formula 

i®C. 

CbHe-COCO- 

1 1 

22.6 

(CHa) (OCH 3 ) 


CH3C6H3C(0CH3): 

f 

19 

C(CH3)0 

1 


1 

(CH3)2CHCH2CH: 

17.4 

C(CH0>CH(CH3)2 


(CH3)2C6H4:CH2 

15.8 

(CH3)2(CH2:)C6Hb 

14.6 

CH2:C(C2H5)C: 

20 

(CH3)3 


CH2:C[CH(CH3)2]2 

20 

(CH3)2C,oH6 

20 

(CH3)2C|oH6 

16.4 

(CH3)2CioH6 

20 

C,oH 7 N(CH ,)2 

20 (?) 

(CH3)2NN02 

72.3 

(CH3)2NN0 

18.4 

(CH3)2C9HuOH 

16.6 

C 10 H 18 

19 

C 10 H 18 

20(?) 


15 

C]oHi80 

20 

(CH3)2CH(CH2)3* 

15 

CH(CH3)C2Hs 


[(CH3)2CHCH2CH2]2 

18.1 

C 10 H 22 O 

15 

C 10 H 22 O 

18 

(CH3)2CHCH:CH* 

20 

CH:C(CH3)CH: 

CHz 


(CH3)2C:CH(CH2)2' 

20 

CH(CH3)C2H5 


(CH3)2CH(CH2)r 

20 

CH:C(CH3)2 


(CH3)2C:CH(CH2)r 

15.9 

C0H(CH3)C2H5 


(C02CH3)2 

56.6 

(CH3)2C:CHCJ 

23 

(CH3)CH2 


(CH3)2C:CHC(CH3): 

12 

CH 2 


(CHi)9CCHzCtHs 

20 


dA^ riD* Beil. Ref. 
1.130 1.5383 ♦XVIII.304 

1.081 1.5440 ♦XVII-65 

0.854 1.45 1-748 

0.836 1.5030 V-399 

0.792 1.4463 ♦V-40 

0.728 1.416 

0.722 1.409 

1.019 1.616 *V-267 

1.02 1.6157 V-570 

1.002 1.607 *V-268 

1.042 1.624 XII-1221 

1.109 1.4462 IV-85 

1.01 1.4374 IV-84 

0.866 1.4647 1-462 

0.78 1,4497 1-260 

0.788 1.455 1-261 

0.883 1.4773 1-457 

0.862 1.4624 1-460 

0.74 1.4135 1-168 

0.72 1.4092 1-169 

0.836 1.4388 1-426 

0.830 1.438 1-426 

0.809 1.5436 

0.75 1.4303 1-224 

0.75 1.4304 1-224 

0.858 1.4555 1-452 

1.14 1.3915 11-534 

0.734 1.4390 1-257 

0.749 1.4468 1-257 

0.674 1.3822 1-157 




1S07 


INDEX OF REFRACTION-LIQUIDS 


No. 

Substance 

Formula 

i,®C. 


nn' 

Beil. Kef. 

982 

Dimethyl-pentane 

(2,3) 

(CH 3 ) 2 CHCH(CH 3 )- 

CjHs 

20 

0.695 

1.3920 

1-157 

983 

“ (2,4) 

[(CH,)zCH]zCH 2 

20 

0.673 

1.3815 

1-158 

984 

“ (3,3) 

(CH3)2C(C2H5)2 

20 

0.693 

1.3909 

1-158 

985 

pentan-2-oi (2,4) 

(CHj) 2 COHCH 2 - 

CH(CH 3)2 

20 

0.82 

1.4172 

1-417 

986 

pentan-3-ol (2,4) 

[(CH3)2CH]2CH0H 

20 

0.829 

1 . 4226 

1-417 

987 

988 

pent-3-ene (2,2) 
(cis?) 

pent<3-ene (2,2) 
(trona) 

(CH 3 ) 3 CCH:CH* 

CH 3 

(CH 3 ) 3 CCH:CH- 

CH 3 

20 

0.688 

1 .399 

*1-92 

989 

pent-4-ene (2,2) 

(CH 3 ) 3 CCH 2 CH: 

CHz 

20 

0.683 

1.3918 


990 

pent-1-ene (2,3) 

CH 2 :C(CH 3 )CH: 
(CH 3 ) (CzHi) 

20 

0.710 

1.403 


991 

pent«2-ene (2,3) 

(CH3)2C:C(CH3)* 

C 2 H 5 

20 

0.728 

1.421 

*1-92 

992 

993 

pent-3-ene (2,3) 

(cis?) 

pent- 3 -en 0 (2,3) 
(trans) 

CH3CH:C(CH3)- 

CH(CH3)2 

CH3CH:C(CH3)* 

CH(CH3)2 

20 

0.713 

1.407 


994 

pent-4-ene (2,3) 

CH2:CHCH(CH3)* 

CH(CH3)2 

20 

0.701 

1.399 


995 

pent-1-ene (2,4) 

CH2:C(CH3)CH2* 

CH(CH3)2 

20 

0.694 

1.397 


996 

pent-2~ene (2,4) 

(CH 3 ) 2 C:CHCH: 

(CH3)2 

20 

0.696 

1.403 

1-220 

997 

pent-1-ene (3,3) 

CH2:CHC(CH3)2C2H5 

20 

0.696 

1.399 


998 

phenyl carblnol 

C6H5C0H(CH3)2 

18.5 

0.972 

1 .5314 

VI-506 

999 

5-phenylcyclo-hexa> ! 
3,5-diene (1,3) 

(CH3)2C6H5(56H5 

17 

0.972 

1.5749 

V-572 

1000 

5-phenylcyclo-hex-3- 
eno (1,3) 

(CH3)2(C6H5)C6H7 

20 

0.942 

1.5341 

*V-264 

1001 

phthalate (o) 

C6H4(C02CH3)2 

20.8 

1.192 

1 . 51 55 

IX-797 

1002 

piperidylamine ( 7 ) 

C 7 H 15 N 

19.2 

0.759 

1.4220 

IV-222 

1003 

7-i»o-propyl- 

coumarone (2,4) 

(CHj) (C 3 H 7 ) : 
C 6 H 2 CH:C(CH 3)0 

1 1 

20 

0.994 

1.5401 

t 


1004 

4-propylidene- 
cyclohexa- 2,5- 
diene ( 1 , 1 ) 

(CH3)2C6H4:CHC2H5 

20 

1 0.858 

I 

I 1.5042 

**V-334 

1005 

pyrazine (2,5) 

CH3C:CHN;C(CH3)* 

1 

CH:N 

23.6 

1 

0.986 

1.4992 

xxm-96 

1006 

pyrazoie (1,3) 

1 

CH;CHC(CH 3 ):NN- 
1 1 
CH 3 

20 

0.966 

1.473 


1007 

pyrazoie (3,4) 

(m.p. 68 ®) 

(CH3)2C3H2N2 

99.3 

0.933 

1.4667 

XXin-72 

1008 

pyrotartrate 

CH3CH(C02CH3)- 

CH 2 C 02 CH 3 

19.6 

1.069 

1.4204 

n-639 

1009 

pyrrole (2,4) 

C4H2(CH3)2lMH 

13.7 

0.927 

1.4993 

XX-172 

1010 

“ ( 2 . 6 ) 

CHsC.CHCH.C: 

1 

(CH 3 )NH 

20 

0.935 

1.5036 

XX-172 



1308 


INDEX OF REFRACTION— LIQUIDS 


No. 

Subatauce 

1011 

Dimethyl-styrene 

(«./9) 

1012 

styrene (/S,/3) 

1013 

succinate 

1014 

sulfate 

1015 1 

tetrahydroindazoie 


(2,7) 


1016 5,6,7,8-tetrahy- 

dronaphthalene 

(1,3) 

1017 thiophene 

1018 “ (2.5) 

1019 o-toiuidine (^) 

1020 m-toluidine (TV) 

1021 p-toluidlne (TV) 

1022 p-tolyl carbinol 

1023 m-tolyl ketone 

1024 undecy I carbinol 

1025 Dinitroethane (1,1) 

1026 Diosphenal acetate 

1027 ethyl ether 

1028 methyl ether 

1029 Dioxan (1,4) 

1030 Dipentane (JI) 

1031 Diphenyl (m.p. 69*^) 

1032 acetaldehyde 

1033 ethane (una) 

1034 ketene 

1035 methane (m.p. 27®) 

1036 sulfide 

1037 DIphenylene oxide 

(m.p. 87®) 

1038 Dipropargyl 

1039 Dipropyl-amine (n) 

1040 carbimide 

1041 cyanamide 

1042 fumarate (n) 

1043 ketone (n) 

1044 ** (iao) 

1045 ketoxime 

1046 malate (I) 

1047 maieate (n) 

1048 nitrosoamine 

1049 Dodecane (n) 

1 050 Dotriacontane (n) 

1051 Eloosana (n) 

(m.p. 38®) 

1052 Elaldieacid 

(m.p. 51®) 

1053 Elemioin (1, 3,4.5) 


Formula 

f,®C. 

C 6 H 5 C(CH 3 ) :CH 

19.7 

CHa 


C6H5CH:C(CH3)2 

19.6 

(CH2C02CH3)2 

20 

(CH 30 ) 2 S 02 

20 

CHsNCH.CsHr 

1 

20 

(CHs) :N 

1 


1 

(CH 3 ) 2 C 6 H 2 CH 2 * 

1 

21 

CH 2 CH 2 CH 2 

1 


(CH3)2C4H2S 

15 

(CH3)2C4H2S 

19 

CH3C6H4N(CH3)2 

23.3 

CH3C6H4N(CH3)2 

20 

CH3(36H4N(CH3)2 

20 

CH 3 C 6 H 4 COH: 

20 

(CH3)2 


CH 3 COC 6 H 4 CH 3 

15.3 

(CH3)2COCn H 23 

81.8 

CH3CH(N02)2 

20 

CH 3 CO 2 C 10 H 15 O 

20 

C 2 H 5 OC 10 H 15 O 

20 

CH 3 OC 10 H 15 O 

20 

0 :(CH 2 ) 4:0 

20 

C 10 H 16 

20.9 

CfiHsCfiHs 

77.1 

(C 6 H 5 ) 2 CHCH 0 

20 

(C6H5)2CHCH3 

20 

(C 6 H 5 ) 2 C:C 0 

14.1 

(C6H5)2CH2 

16.8 

(C6H5)2S 

18.5 

C 6 H 4 C 6 H 40 

1 1 

99.3 

(ch;cch 2)2 

20 

(C 2 H 5 CH 2 ) 2 NH 

19.5 

C3H7N:C:NC3H7 

23 

(C 2 H 5 CH 2 ) 2 NCN 

24.4 

(CHC02C3H7)2 

20 

(C2H5CH2)2C0 

22 

[(CH3)2CH]2C0 

20 (?) 

(C3H7)2C:N0H 

24.1 

(CHOHCHz) :(C02- 

20 

C 3 H 7 ) 2 


(CHC02C3H7)2 

20 

(C 3 H 7 ) 2 NN 0 

20 

CH3(GH2)ioCH3 

20 (?) 

CH3(CH2)30CHj 

79.4 

CH3(CH2)|8CH3 

42.9 

CI 7 H 3 SC 02 H 

79.4 

CHzrCHCHz- 

20 (?) 

C6H2(0H)3 



d 4 ^ TiD^ Beil. Ref. 

0.910 1.5339 V-488 

0.899 1.5273 V-489 

1.121 1.4198 11-609 

1.33 1.3874 1-283 

1.012 1.512 


0.959 1.5409 ♦*V-398 


0.99 1.522 XVII-40 

0.994 1.5142 XVII-41 

0.93 1.5244 XII-785 

0.941 1.5492 XII-857 

0.937 1.5471 XII-902 

0.977 1.6162 VI-544 

1 . 01 1 1 . 5327 VII-307 

1.417 1-429 

1.35 1.4488 1-102 

1.036 1.481 VIII-9 

0.977 1.485 VIII-9 

0.988 1.485 VIII-9 

1.033 1.4221 XIX-3 

0.840 1.4744 V-137 

0.99 1.5882 V-576 

1.100 1.5921 VII-438 

1.004 1 . 5761 V-605 

1.11 1.615 Vn-471 

1.01 1 . 6788 V-588 

1.117 1.635 VI-299 

1.089 1.6079 XVII-70 

0.805 1.4414 1-266 

0.739 1.4046 IV-138 

0.838 1.4454 IV-145 

0.857 1.4298 IV-144 

1.022 1.4435 11-742 

0.82 1.4073 1-699 

0.806 1.417 1-703 

0.888 1.4472 1-700 

1.075 1.4380 III-432 

1.029 1.4437 11-752 

0.916 1.4446 lV-146 

0.751 1.4209 1-171 

0.775 1.43 1-177 

0.77 1.434 1-174 

0.851 1.44 11-469 

1.063 1.6285 VI-1131 




iao9 


INDEX OF REFRACTION— -LIQUIDS 


No. 

Substance 

Formula 

<.°C. 


no* 

Beil. Ref. 

1054 

Elemol (a) (m.p. 46°) 

CisHzsO 

20 (?) 

0.941 

1.5030 

♦VI -66 

1055 

Epichlorohydrin (a) 

OCH 2 CHCH 1 CI 

1 1 

16.1 

1.18 

1.4397 

XVII -6 

1056 

Epfdibroinohydrin 

(0) 

BrCHzCHiCHBr 

25 

1.995 

1.5378 

1-201 

1057 

Erucic acid 

(m.p. 33°) 

CH,(CH 2 ) 70 H:CH- 

(CH2)iiC02H 

55 

0.860 

1.45 

11-472 

1058 

anhydride 
(m.p. 48°) 

(C 21 H4iCO)»0 

100 


1.4347 

n-474 

1059 

Estrasole (1,4) 

CH2:CHCH2C6H4* 

OCH 3 

17.5 

0.971 

1.5230 

VI-571 

1060 

Ethanolamine 

H 2 NCH 2 CH 2 OH 

20 

1.022 

1.4539 

IV-274 

1061 

Ether 

(C2H5)20 

24.8 

0.708 

1.3497 

1-314 

1062 

Ethoxy acetic acid 

C 2 H 50 CH 2 C 02 H 

20 

1.102 

1 .4194 

III-233 

1063 

allylphenol (p) 

C 2 H 50 C 6 H 4 CH 2 CH: 

CH 2 

12.2 

0.961 

1.5179 

VI-572 

1064 

5«bromotoluene (2) 

CH3C6H3(0C2H5) Br 

11.4 

1.359 

1 . 5486 

♦VI- 176 

1065 

coumarone (3) 

C6H4C(0C2H5) :CH 0 

1 1 

17.9 

1.106 

1 . 5477 

♦XVII-59 

1066 

1,3-dimethylben- 
zene ( 2 ) 

(CH3)2C6H30C2H5 

13.9 

0.942 

1 .4969 

VI-485 

1067 

methylene-cyclo- 
hexan- 2 -on 0 ( 1 ) 

C9H|402 

10.8 

1.029 

1 . 5002 

♦VIII-509 

1068 

methylene-diethyl 

ketone 

C2H5C0C(CH3): 

CHOC 2 HS 

18.2 

0.945 

1 .4717 

♦1-427 

1069 

methylene- 

menthone 

C 2 H 50 C 11 HI 70 

15.2 

0 970 

1 .4895 

♦VIII-512 

1070 

methylene- 
pi nacoline 

(CH 3 ) 3 CC 0 CH: 

CHOC 2 H 5 

14.2 

0.916 

1.4605 

♦1-427 

1071 

styrene (a) 

C6H5C(0C2H5) :CH2 

17.5 

0.977 

1.5304 

VI-563 

1072 

thionaphthene (3) 

C6H4C(0C2H5) : 

1 

CHS 

1 

17.9 

[ 

1.159 

1 .6050 

♦XVII-61 

1073 

toluene (o) 

CH 3 C 6 H 4 OC 2 HS 

13.3 

0.959 

1.5079 

VI-352 

1074 

“ (m) 

CH 3 C 6 H 4 OC 2 H 5 

20 

0.949 

1.513 

VI.376 

1075 

“ (P) 

CH 3 C 6 H 4 OC 2 H 5 

17.6 

0.8 

1.5058 

VI-393 

1076 

7 -valerolactone (5) 

C2H50CH2CHCHr 

1 

CH 2 COO 

1 

24.9 

1.072 

1 .4408 

♦XVIII-297 

1077 

o-xylene (1,2,3) 

(CH3)2C6H30C2H5 

20 

0.952 

1.510 

VI-480 

1078 

(1,2,4) 

(CH3)2C6H30C2Hs 

20 

0.950 

1.510 

VI-481 

1079 

m-xylene (1,3,5) 

(CH3)2C6H30C2H5 

20 

0.939 

1.505 

VI-493 

1080 

“ (1,3,4) 

(CH3)2C6H30C2H5 

14 

0.949 

1 . 5069 

♦VI-241 

1081 

p-xylene 

(CH3)2C6H30C2H5 

20 

0.938 

1.504 

VI-496 

1082 

Ethyl acetate 

CH 3 CO 2 C 2 H 5 

19.2 

0.901 

1.3728 

11-125 

1083 

acetoacetate 

CH 3 COCH 2 CO 2 C 2 H 5 

20 

1.025 

1 .4198 

III-632 

1084 

acetoacetic ester 

CH3C0CH(C2H5)- 

CO 2 C 2 H 5 

18.7 

0.99 

1.4226 

III-691 

1085 

a'-acetothfenone 

(«) 

CH3C0C:CHCH:C* 

1 

(C2H5)S 

1 

20 

1.079 

1.561 

XVII-297 

1086 

acetonoxalate 

CH3C0CH2C0C02- 

C 2 H 5 

17.6 

1.128 

1.4750 

ni-747 








IlVDEX OF REFRACTION— LIQUIDS 


iiD* Beil. Ref. 


Ethyl-acetonox- 
alate O-ethyl 
ether 

acetoxymethyiene 

acetate 

acetoxymethyiene 

propionate 

acetylacetone 

/9>acetylacryiate 

4-acetylnaphthalene 

( 1 ) 

aoi d-d-ca m p h or ate 

(«) 

alcohol t 
allocinnamate 
allocinnamyl- 
idene acetate 
allomethylcam- 
phorate (o) 
allylaceto-acetate 

allyl ether 
1-allyl-3-methyl- 
pyrazole-5-car> 
boxylate I 


CHaCOCHiCCO* 
CzHs) COzCzHs 

CHaCOzCHrCHCOr 

C2H5 

CHaCOzCCCHal.-CH* 

CO2C2H5 

CH3C0CH(C2H5)C0- 

CH3 

CHjCOCHiCHCOz* 

C2H5 

C2 HsCi 0 HgCOC H3 
CaHt4(C02H) (COz- 

C2H5) 

C2H5OH 

CeHsCHrCHCOzCzHs 

C 6 H 5 (CH:CH) 2 * 

CO2C2H5 

C13H22O4 

CH3C0CH(CH2CH: 

CH 2 )C 02 C 2 H 5 

CzHsOCHzCHzCHz 

CaHsN'CCCOzCzHs): 

I 

CHC(CH 3 ):N 


1.037 1.453 I III-731 


1.092 1.6198 


1.102 1.4737 IX-761 

0.788 1.3610 1-292 

1.048 1.5451 IX-594 

1.043 1.619 


1.057 1.4604 


0.992 1.4388 m-738 


0.765 1.3881 1-438 

1.046 1.489 


1-allyl-5-methyl- 

pyrazole-S-car- 

boxylate 


C3H5NC(CH3) :CH- 

I 

CCCOzCzHs) ;N 


1.077 1.502 


^-amt nocroton ate 

aminoethanol O) 
aminonaphthalene 
(a) 

aminonaphthalene 

08) 

cia-p-a m I no-o.OfO'- 
trimethylhexa- 
hydrobenzoate 
frof» 9 -p-amino- 
o,o,o'-trlmethyl- 
hexahydroben- 


CH3C(NH2) :CH. 
CO2C2 H5 

C 2 H 5 NHCH 2 CH 2 OH 

C10H7IMHC2H5 

CioHtNHCzHs 

(CH3)3C«H7(NH2)- 
CO2C2 Hs 

C 12 H 23 O 2 N 


1.022 1.5007 III-654 


0.914 1.444 IV-282 

1.06 1.6477 XH-1222 


1.06 1.6544 Xn-1274 


0.990 1.475 XIV-307 


0.980 1.473 XIV-308 


n-amyl ketone 
ieo-amyl malonate 

amylproplolate 
angeiate 
aniline 
anisate (p) 
anthracene (9) 
anthranilate (o) 


CzHsCOCsHii 
CHzCCOzCzHs) (COz 
CsHii) 

CsHiiCICCOzCzHs 

C 4 H 7 CO 2 C 2 H 5 

CaHsNHCzHs 

CH 30 C 6 H 4 C 02 C 2 H 5 

Ci6H,4(m.p.69«) 

NHzCaHaCOzCzHs 


}.8 1.4156 1-706 

).95 1.4275 


3.910 1.4453 11-487 


X See special tables. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i.®C. 

d^t 

no* 

Beil. Ref. 

tl16 

Ethyl atropate 

C«H 5 C(;CHa)COz- 

CzHs 

16.1 

1.051 

1.5261 

♦IX-252 

1117 

benzene 

CeHjCzHs 

20 

0.867 

1.4959 

V-351 

1118 

benzoate 

Cg H 5 CO 2 C 2 Hs 

18.7 

1.046 

1 . 5057 

IX-110 

1119 

benzoic acid (o) 
(m.p. 68 ®) 

C 2 HSC 6 H 4 CQ 2 H 

99.6 

1.042 

1.5101 

IX-526 

1120 

benzoic acid (m) 
(m.p. 47®) 

C2HsC6H4COzH 

100 

1.042 

1.5345 

IX-528 

1121 

benzoylacetate 

C6H5C0CH2C02* 

C 2 H 5 

16 

1.12 

1.6312 

X-674 

1122 

benzoylformate 

C 6 H 5 COC 02 C 2 H 5 

26.1 

1.122 

1.5190 

X-657 

1123 

benzoylformyf- 

acetate 

C 6 HsCOCH(CHO)* 

CO 2 C 2 H 5 

24.9 

1.140 

1.6313 


1124 

^-benzylamino- 

acetoacetate 

CH3C(:NC7H7)CH2* 

CO 2 C 2 HS 

20.6 

1.060 

1.6579 


1125 

a-benzylcinnamate 
(m.p. 38°) 

C 6 HsCH:C( 0 H 2 - 
CsHs) CO 2 C 2 H 5 

16.1 

1.08 

1.5885 

*IX-299 

1126 

benzyl ether 

CzHsOCHzCfHs 

20 

0.949 

1 . 4955 

VI-431 

1127 

d-bornyl ether 

C2H50CioH|y 

24.7 

0.9 

1.4555 

VI-78 

1128 

bornylenecar- 

boxylate 

C 13 H 20 O 2 

19.8 

0.983 

1.4760 

♦IX-61 

1129 

brassidate 
(m.p. 30®) 

C 24 H 4602 

35 


1.4587 

11-475 

1130 

bromide 

C2H5Br 

20 

1.460 

1.4239 

1-88 

1131 

bromoacetate 

BrCHaCOaCaHs 

13 

1.514 

1.4542 

11-214 

1132 

a>bromoaceto- 

acetate 

CHaCOCHBrCOz* 

CzHs 

14.1 

1 .429 

1.4634 

III-664 

1133 

T-bromoaceto- 

acetate 

BrCHzCOCHzCOr 

C 2 H 5 

18.1 

1.528 

1 .4831 

III-664 

1134 

bromobenzoate (o) 

BrC6H4C02C2H5 

20 

1.439 

1.543 

IX-348 

1136 

" (m) 

BrC6H4C02C2H5 

20 

1.430 

1.543 

IX-350 

1136 

" (p) 

BrC6H4C02C2H5 

20 

1.430 

1.547 

IX-352 

1137 

a-bromopropionate 

CHaCHBrCOzCzHs 

20(7) 

1.394 

1.4469 

11-255 

1138 

buta- 1 , 3-diene ( 2 ) 

CH 2 :C(C 2 H 5 )CH:CH 2 

20 

0 730 

1.445 


1139 

butan- 1 -ol ( 2 ) 

(C 2 H 5 ) 2 CHCH 20 H 

20 

0.831 

1.4208 

1-412 

1140 

butyl acetate ( 2 ) 

CHaCOzCHz- 

CH(C2H5)2 

20 

0.879 

1.4103 


1141 

r»-butylcarbamate 

C 4 H 9 NHCO 2 C 2 H 5 

25.6 

0.943 

1.4278 

IV-158 

1142 

iso- 

C 4 H 9 NHCO 2 C 2 H 5 

20 

0.943 

1.4288 

IV-168 

1143 

sec- “ 

C 4 H 9 CH(CH 3 )NH- 

CO 2 C 2 H 5 

26 

0.940 

1.4267 

IV-162 

1144 

£ert-butyl ether 

C2H50C(CH3)3 

20 

0.752 

1 . 3794 

1-381 

1145 

n-butyl malonate 

CH2(C02C2H5) (COr 
C 4 H 9 ) 

20 

0.98 

1.4242 

♦11-628 

1146 

iso- 

CHziCOzCzHs) (COz- 
C 4 H 9 ) 

20 

0.97 

1.4248 


1147 

sec- ** 

CHz(COzC 2 Hs) (COz- 
C 4 H 9 ) 

20 

0.99 

1.4284 


1148 

n-butylnitro- 

carbamate 

C4H9N(NOz) COr 

CzHs 

20.7 

1.099 

1.4455 

lV-159 

1149 

iso-butyl nitro- 
carbamate 

C4H9N(N02)COr 

C 2 H 5 

20.5 

1.094 

1.4433 

IV-172 

1150 

•ec-butylnitro- 

carbamate 

C4H9N(N02)C0r 

CzH» 

21.4 

1.086 

1.4397 

IV-163 

1151 

n-butyrate 

CzHjCHzCOzCzHs 

18 

0.88 

1.3930 

n-270 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/.®C. 


n/>* 

Beil. Ref. 

1152 

Ethyl-iso-b utyrate 

(CH 3 ) 2 CHC 02 C 2 H 5 

20 

0.871 

1.3903 

H-291 

1153 

a-ro-butyro-a- 

cyanoacetate 

CzHsCHaCOCH- 

(CN)C 02 C 2 H 5 

20 

1.056 

1.4614 

III-807 

1154 

a-lso- b uty ro-«- 
cyanoacetate 

(CH3)2CHC0- 

CH(CN)C 02 C 2 H 5 

20 

1.054 

1 .4606 

III-811 

1155 

camphor (a) 

C12H20O 

20 

0.937 

1.4719 

VII-142 

1156 

camphorcarboxylate 

0 5 OCO2C2 H5 

24.3 

1.053 

1 .4736 

X-644 

1157 

chavibetoi (1,3,4) 

CH2:CHCH2C6H3(0- 
C2H5) (OCH3) 

11.5 

1.013 

1 . 5276 


1158 

«so>chavibetol 

CH3CH:CHC6H3(0- 
C2H5) (OCH3) 

11 

1.039 

1 . 5602 

VI-958 

1159 

chioroacetate 

CICH2CO2C2H5 

20 

1 .159 

1 .4216 

11-197 

1160 

o-chlorobenzoate 

CIC6H4CO2C2H5 

20 

1.189 

1.523 

IX-336 

1161 

m- " 

CIC6H4CO2C2H5 

20 

1.181 

1.520 

IX-338 

1162 

P- “ 

CIC6H4CO2C2H5 

20 

1.181 

1.524 

IX-340 

1163 

<9-chlorobutyrate 

CHsCHClCHaCOa- 

C2H5 

20 

1.052 

1 .4246 

11-277 

1164 

o>chlorocinnamate 

CIC 6 H 4 CH:CHC 02 * 

C2H5 

20 

1.171 

1.568 


1165 

a-chlorocrotonate 

CH3CH:CCIC02C2Hs 

20.1 

1.108 

1.453 

11-41 5 

1166 

af“Ch!oro-i»«- 

crotonate 

CH3CH:CCIC02C2Hs 

20 

1.100 

1.453 

>►*11-396 

1167 

/9-chlorocrotonatet 

CH 3 CCI:CHC 02 C 2 H 5 

19.6 

1.106 

1 .459 

11-416 

1168 

/9-chloro->lso- 

crotonate 

CH3CCI:CHC02C2H5 

18.7 

1.092 

1.4542 

11-417 

1169 

chloroformate 

CICO2C2 Hs 

20 

1.138 

1.3955 

III-10 

1170 

a-chloropropionate 

CH3CHCICO2C2H5 

20 

1.087 

1 .4185 

n-249 

1171 

/S>chioropropionate 

CICH2CH2CO2C2H5 

20 

1.109 

1.4254 

11-250 

1172 

/3-chloro-a (p- 
tolyl)*acrylate 

CH3C6H4C(:CHCI)* 
CO2C2 Hs 

19.7 

1.136 

1.5358 

♦IX-257 

1173 

cinnamate (trans) 

CeHsCH :CHC02C2H5 

20 

1.049 

1.5598 

1 IX-581 

1174 

cinnamylidene- 
acetate (m.p. 25**) 

CeHsCHrCHCH: 

CHCO2C2H5 

42.2 

1.029 

1.613 

IX-639 

1175 

coumalate 
(m.p. 36®) 

C 2 H 502 CC:CHO- 

1 

COCHrCH 

1 

39.2 

1.209 

1 . 5066 

XVIII-406 

1176 

coumarilate 
(m.p. 31®) 

1 

C«H4CH:C(C02- 

1 

C2H5)0 

1 

32.2 

1.162 

1.5619 

XVIII-308 

1177 

crotonate (a) 

C3HSC02C2H5 

20 

0.919 

1 .4246 

11-41 1 

1178 

iso-crotonate 

CH3CH;CHC02C2H5 

20 

0.925 

1.4246 

11-411 ! 

1179 

croton ic acid (a) $ 

CH3CH:C(C2H5)- 

CO2H 

20 

0.976 

1.4511 

11-440 ; 

1180 

** (m.p.45®)# 

CH3CH:C(C2H5)- 

COaH 

56.1 

0.948 

1.4426 

11-439 1 

1181 

iso>cyanide 

C2H5NC 

25 

0.744 

1.36 

IV-107 

1182 

cyanoacetate 

NCCH2CO2C2HS 

20.5 

1.062 

1 .4179 

11-585 

1183 

a-cyanocrotonate 

CH 3 CH:C(CN)C 02 ' 

O2HS 

20 

1.024 

1.4525 

♦*II-665 

1184 

1-cyano-cyclo- 
hexan-2-one (1) 

C2H5(CN): 

C*CO(CH2)3CHa 

1 1 

20 

1.008 

1.466 


1185 

oyanoformate 

NCCOaCaHs 

20 

1.003 

1.3821 

n-547 


Ester of acid m.p. 94**. 
For liquid variety. 

For solid variety. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/,°c. 


np* 

Beil. Ref. 

1186 

Ethyl a-cyano-Ai- 
£so-heptenate 

(CH 3 ) 2 CHCH 2 CH: 

C(CN)C02C2H5 

20 

0.966 

1.4549 

♦*11-665 

1187 

ot-cyano-A’- 

pentenate 

CzHsCHrCCCN)* 

COzCzHs 

20 

1 .000 

1.4529 

**11-657 

1188 

cyclohexane 

C2H5(CHC5H,o) 

20 

0.788 

1.4330 

V-.35 

1189 

cyclohex-l-ene ( 1 ) 

CzHsCiCH- 

(CH2)3CH2 

1 

19.1 

0.824 

1.4567 

V-71 

1190 

cyclohex- 1 -ene 

acetate 

C 6 H 9 CH 2 CO 2 O 2 H 5 

16.2 

0.989 

1.4691 

*IX-23 

1191 

a-cyclohexene- 

propionate 

CH2(CH2)3CH:C* 

I 1 

CH(CH3)C02* 

C 2 H 5 

17.5 

0.968 

1.4646 

IX-51 

1192 

cyclohexylidene- 

acetate 

CH2(CH2)4C:CHC02- 
1 1 

C 2 H 5 

16.9 

0.983 

1.4808 

*IX-24 

1193 

cyclopentane 

C2H5(CHC4H8) 

20 

0.766 

1 .4198 

♦♦V-19 

1194 

cyclopentan-1-ol-1- 

carboxylate 

CH2(CH2)3C0HC02- 
1 . 1 

C 2 H 5 

16 

1.060 

1.4516 

*X-3 

1195 

cymene (2) 

CfiHaCCHa) (C 2 H 5 ). 
(C 3 H 7 ) (1,2,4) 

15.6 

0.871 

1 .4988 

V-448 

1196 

n-decyi ether 

C2H50CioH2t 

20 

0.794 

1.4223 


1197 

diacetoacetate 

(C 2 H 30 ) 2 CHC 02 * 

C 2 H 5 

18.3 

1.08 

1.4695 

III-751 

1198 

dialiyiacotate 

(CH2:CHCH2)2CH- 

C02C2H5 

19.1 

0.897 

1.4364 

11-489 

1199 

d i ai 1 y 1 acetoacetate 

CH3C0C(C02C2H5): 

(CH2CH:CH2)2 

17.4 

0.982 

1.4572 

III-741 

1200 

diazoacetate 

N 2 CHCO 2 C 2 H 5 

17.6 

1.085 

1.4588 

*111-211 

1201 

dibromoacetate 

BraCHCOzCzHs 

12.5 

1.91 

1.5017 

11-219 

1202 

2,7-dibromofluo- 
rene-9>acetate 
(m.p. 87°) 

CiyHMOzBrz 

99.8 

1.512 

1.6130 


1203 

a,/5-dibronio- 

valerato 

CzHsCHBrCHBr- 

CO 2 C 2 H 5 

20 

1.613 

1.496 

**11-269 

1204 

dichloroacetate 

CI 2 CHCO 2 C 2 H 5 

20 

1.282 

1.4386 

11-203 

1205 

T^T-dichloro- 

crotonate 

Cl2CHCH:CHC02- 

C 2 H 5 

20 

1.229 

1.4619 

♦*II-397 

1206 

'y,'y-dichloro- 
a,/S-dibro mo- 
butyrate 

Cl2CH(CHBr)2C02- 

C 2 H 5 

20 

1.830 

1.5235 

**11-257 

1207 

a,^-d I ch loro- 
propionate 

CH 2 CICHCICO 2 C 2 H 5 

20 

1.246 

1.4482 

11-252 

1208 

/9,/9-dichloro- 
a (p-tolyl) - 
propionate 

Cl2CHCH(C«H4- 

CH3)C02C2H5 

18.7 

1.202 

1.5214 

♦IX-214 

1209 

ac,a-diethoxy- 

propionate 

CH3C(0C2H5)2C02* 

C 2 H 5 

17.1 

0.979 

1.4151 

III-617 

1210 

cr^-diethyl- 
(o-methoxy- 
benzoyl) acetate 

(C2H5)2C(C02C2H5)- 

COC 6 H 40 CH 3 

20 

1.086 

1.5140 
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INDEX OF REFRACTION— UQUIDS 


No. 

Substance 

Formula 

£,®C. 


ran* 

Beil. Ref. 

1211 

Ethyl A^-dihydro-a* 
naphthoate 

(stable) 

C6H4CH2CH2CH:C- 
1 1 
CO 2 C 2 Hs 

20 

1.102 

1.559 

X.642 

1212 

A2-dihydro-a- 

naphthoate 

(labile) 

Cio H 9 CO 2 C 2 HS 

20 

1.089 

1.535 


1213 

A^-dihydro-/?- 

naphthoate 

C6H4CH2CH2C(C02* 

1 

C 2 H 5 :CH 

1 

20 

1.093 

1.578 


1214 

A3-dihydro-/S- 

naphthoate 

C 10 H 9 CO 2 C 2 H 5 

20 

1.085 

1.551 


1215 

4,6-dimethyI-3- 
acetoxycoumar- 
one (2) 

(CH3)2C6H2C(02C* 

1 - -- 

CH 3 ) :C(C 2 H 5 ) 0 

1 

20 

1.078 

1.5303 


1216 

/?,/8-di methyl- 
acrylate 

(CH3)2C:CHC02* 

C 2 H 5 

20 

0.913 

1 .435 

11-433 

1217 

a,^-dimethyl- 

cinnamate 

C6H5C{CH3) :C: 
(CH3)C02C2H5 

15.2 

1.020 

1.6212 

*IX-260 

1218 

2,5-dimethyl- 

coumaran-3- 

one-2-carboxyl- 

ate 

CH3C6H3C0C(CH3)' 

(C 02 C 2 H 5)0 

20 

1.161 

1 .536 

♦XVIII-492 

1219 

3,5-djmethyl- 
coumarilate 
(m.p. 56®) 

CH3C6H3C(CH3) :C* 

1 

(C02C2H5)0 

1 

59 

1.093 

1.5464 

XVIII-310 

1220 

a-(1,3-dimethyl- 

cyclohexa-3,5- 

diene) 

butyrate 

(CH3)2C6H5Ci 

(CH3)2(C02C2H5) 

13.4 

0.969 

1.4895 

♦IX-52 

1221 

1,3-dimethyl-cyclo- 

hexan-6-ol-5- 

acetate 

(CH3)2C6H8(0H). 

CH 2 CO 2 C 2 H 5 

14.9 

0.990 

1.4566 

*X-12 

1222 

1,3-dimethyl- 

cyclohex-4-ene- 

5-acetate 

(CH3)2C6H7CH2C02- 

C 2 H 5 

20.3 

0.938 

1 .458 

♦IX-35 

1223 

1,3-dimethyl- 

cyclohex-3-ene- 

5-hydroxy-5- 

acetate 

(CH3)2C6H6(0H)* 

CH 2 CO 2 C 2 H 5 

17.6 

1 .012 

1.4713 

*X-14 

1224 

3,5-dimethyl- 
cyclohexyiidene- 
5- acetate 

(CH3)2C6H8:CHC02- 

C 2 H 5 

20.3 

0.937 

1.4575 

♦IX-35 

1225 

«-(1,3-dimethyl- 

cyclohexylidene)- 

5-propionate 

(CH3)2C6H8:C; 

(CH3)C02C2H5 

20 

0.969 

1 . 5069 


1226 

dimethyloxamate 

(CH3)2NC0C02C2H5 

22.5 

1.074 

1 .4414 

IV-61 

1227 

A5-dimethyl- 

sorbate 

(CH3)2C:CHC(CH3) 

:CHC02C2Hs 

18.5 

0.934 

1.488 

11-490 

1228 

1,4-diphenyl- 
but-3-ene (1) 

C2H5CH(C6H5)CH2. 

CHiCHCeHs 

20 

0.992 

1.5880 

♦V-317 

1229 

erucate 

C 21 H 41 CO 2 C 2 H 5 

20 

0.865 

1.4543 

11-473 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

£,°C. 

d4^ 

nn*- 

Beil. Ref. 

1230 

Ethyl-ethenyl-o- 

phenylene> 

amidine 

C6H4N:C(CH3)N- 
1 1 
C 2 H 5 

19.8 

1.073 

1 . 5802 

XXm-145 

1231 

a-ethoxyacrylate 

CH 2 :C( 0 C 2 H 5 )C 02 - 

C 2 H 5 

17.2 

0.996 

1.4324 

III-370 

1232 

/J-ethoxy aery late 

CzHsOCHiCHCOr 

C 2 H 5 

18.1 

0.995 

1.448 

III-370 

1233 

/9-ethoxy-/S, IX- 
amyiacrylate 

CsHnCCOCzHs) :CH- 
COzCjHs 

23.2 

0.931 

1.4518 

I1I-382 

1234 

/9-ethoxy-cinnamato 

CeHsCCOCzHs) ;CH- 
CO 2 C 2 Hs 

16 

1 .074 

1 . 5336 

X-301 

1235 

3-ethoxycoumar- 

ilate 

Cfi H4C(0C2H5):C* 

1 

(C02C2H5)0 

14.3 

1.168 

1.5592 

♦XVIII-457 

1236 

/3-ethoxycrotonat6 
(m.p. 31°) 

CH 3 C( 0 C 2 H 5 )^CH* 

C 02 C 2 H 5 

37.6 

0.966 

1 .4468 

fri-373 

1237 

/9-ethoxy-«- 

methylacrylato 

CzHsOCHrCCCHa)- 
CO 2 C 2 Hs 

21.6 

0.979 

1.4501 

III-377 

1238 

a-ethoxymethyl- 

eneacetoacetate 

CzHsOCH.CCCO- 

CH3)C02C2H5 

16.9 

1.071 

1.4762 

III-878 

1239 

ethylbenzoyl- 

acetate 

C6HsCOCH(C2H5)* 

CO 2 C 2 H 5 

20 

1.066 

1 . 5082 

X-710 

1240 

ix-ethylcinnamate 

C6H5CH:C(C2H5)- 

CO 2 C 2 H 5 

13.8 

1.025 

1 . 5425 

♦IX-259 

1241 

2-ethylcoumaran- 

3-ono-2-carboxyl- 

ate 

C6H4C0C(C2H5)* 

1 

(C02C2H5)-0 

1 

18.6 

1.155 

1.5366 

♦XVIII-491 

1242 

-ethylcrotonatet 

CHaCHiCCCzHs)* 

CO 2 C 2 H 5 

20 

0.899 

1.428 

11-440 

1243 

t4 + 

CH3CH:C(C2H5)- 

CO 2 C 2 H 5 

20 

0.908 

1.435 

11-440 

1244 

oc-ethyl-^- 

hydroxycarb- 

ethoxy-a,/S- 

crotonate 

C 2 H 502 C 0 C(CH3) : 
C(C2H5)C02C2H5 

20 

1.056 

1 . 4431 

III-380 

1245 

1-6thytindazole- 
3-car boxy late 

C2H5NC6H4C(C02* 

1 

C2H5):N 

17.3 

1.143 

1.566 


1246 

2-ethylindazole- 

3-carboxylate 

NC6H4C(C02- 

1 

(C2H5)NC2H5 

1 

22.8 

1.129 

1.571 


1247 

ethyloximino- 

cyanoacetate 

NCCCiNOCaHs)* 

CO 2 C 2 H 5 

20 

1.082 

1.4530 

III-775 

1248 

ethyi-£so-phorone 

carboxyiate 

(CH3)3C6H3(0C2H5)- 

CO 2 C 2 H 5 

19 

1.011 

1.4829 

X-37 

1249 

a-ethylsorbate 

CH3CH:CHCH:C: 

(C2H5)C02C2H5 

20 

0.931 

1 .494 

11-455 

1250 

ethylsulfonate 

C 2 H 5 SO 2 OC 2 H 5 

22 

1.145 

1.4196 

IV-6 

1251 

ethylidene- 

acetoacetate 

CHaCOCCCOzCzHs): 

CHCH 3 

18 

1.023 

1.4528 

m-736 

1252 

eugenyl ether 

CzHsOCioHnO 

18.3 

1 .014 

1.53 

VI-964 


For ester of liquid variety. 

For ester of the solid acid variety. 




1S16 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

f,®C. 


1253 

Ethyl fluoroacetate 

FCH2CO2C2H5 

20 

1.093 

1254 

formate 

HCO2C2H5 

20 

0.906 

1255 

formylcamphor 

C13H20O2 

17.9 

1 .004 

1256 

furoate (m.p. 34®) 

C4H3OCO2C2H5 

40 

1.097 

1257 

furylacrylate 

C 4 H 30 CH:CHC 02 * 

C2H5 

20 

1.09 

1258 

glycinate 

H2NCH2CO2C2H5 

20 

1.028 

1259 

glycol ether 

HOCH2CH2OC2H5 

20 

0.930 

1260 

heptane (3) 

(C 2 H 5 ) 2 CH(CH 2 )r 

CH3 

20 

0.727 

1261 

“ (4) 

C 2 H 5 CH(CH 2 C 2 H 5)2 

20 

0.730 

1262 

a,0-Mo->hepte nate 

(CH3)2CHCH2CH: 

CHCO2C2H5 

20 

0.889 

1263 

heptyiate 

C 6 H| 3 C 02 C 2 H5 

15 

0.88 

1264 

hexahydrobenzoate 

CsHnCOzCaHs 

16 

0.962 

1265 

hexan-1-al (2) 

C 4 H 9 CH(C 2 H 5 )CH 0 

20 

0.823 

1266 

hexane (3) 

(C 2 H 5 ) 2 CHCH 2 C 2 H 5 

20 

0.714 

1267 

hexan-1-ol (2) 

C 4 H 9 CH(C 2 H 5 )- 

CH20H 

20 

0.833 

1268 

hexan-3-ol (3) 

(C 2 H 5 ) 2 C 0 HCH 2 * 

C2H5 

13 

0.84 

1269 

hexan-1>ol acetate 
(2) 

C4H9CH(C2Hs)* 

CH202CCH3 

20 

0.871 

1270 

hexan-1-ol butyrate 
(2) 

C3 H7CO2C8 Ht7 

20 

0.87 

1271 

hexan-1-ol formate 

(2) 

HC 02 CH 2 CH(C 2 H 5 )- 

C4H9 

20 

0.88 

1272 

hexan-1-ol 
phthaiate (2) 

C 6 H 4 (C 02 C 8 H, 7)2 

20 

0.98 

1273 

hexan-1-oi pro- 
pionate (2) 

C2 HsCOzCa H |7 

20 

0.87 

1274 

a,|l-hexenate 

CH3(CH2)2CH:CH- 

C02C2H5 

20 

0.901 

1275 

cx,/9-l«o-hexenate 

(CH3;2CHCH:CH> 

CO2C2H5 

20 

0.896 

1276 

hex-1-ene (3) 

CH 2 :CHCH(C 2 H 5 )* 

CH2C2H5 

20 

0.715 

1277 

hex-2-ene (3) (cis7) 

CH 3 CH:C(C 2 H 5 )- 

CH2C2H5 

20 

0.737 

1278 

“ (trorw) 

CHaCHiCCCzHs)- 

CH2C2H5 

20 


1279 

hex-3-ene (3) 

(C 2 H 5 ) 2 C:CHC 2 H 5 

20 

0.729 

1280 

hex-4-ene (3) (cia) 

CH3CH:CHCH: 

(C 2 H 5)2 

20 

0.725 

1281 

hex-5-ene (3) 

CH2:CHCH2CH: 

(C 2 H 5)2 

20 

0.726 

1282 

hex-2-ene-1-al (2) 

C2H5CH2CH: 

C(C 2 H 5 )CH 0 

20 

0.848 

1283 

hex-5-ene-3-ol (3) 

CHziCHCHzCOH: 

(C 2 H 5)2 

21.7 

0.847 

1284 

A^-hexehic acid (a) 

CHjCHzCHiCHCH; 

(C2H5)C02H 

20 

0.928 

1285 

r»-hexylcarbamate 

C6H13NHCO2C2H5 

26.8 

0.923 

1286 

hexylpropiolate 

CsHuCiCCOzCzHs 

25 

0.903 

1287 

hydracrylate 

HOCH2CH2CO2C2H5 

23 

1.07 


no* 

Beil. Ref. 

1.3767 

11-193 

1.3598 

11-19 

1 . 5047 


1.4699 

XVIII-275 

1.5286 

XVIII-300 

1.4242 

IV-340 

1 .4080 

1-467 

1.4092 


1.4109 

1-167 

1 .436 

♦♦11-411 

1 .4144 

11-340 

1 .452 

IX-8 

1.4160 

1-707 

1.4016 

*1-62 

1.4300 


1.4322 

1-421 

1 . 4204 


1 .4266 



1.4232 


1.4867 


1.4238 


1 .434 

11-434 

1.432 

11-439 

1.407 


1.424 

1-222 

1.418 


1 .412 


1.412 


1.4535 

1-744 

1.4410 

1-449 

1 .4421 

♦*n-414 

1 .4341 

IV-188 

1.4464 

n-490 

1.4271 

III-297 





1817 


EVDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

Rsa 


nu* 

Beil. Ref. 

1288 

Ethyl hydrocinnamate 

C6H5(CH2)2COr 

C 2 H 5 

20 

1.015 

1.4954 

IX-51 1 

1289 

hydrocoumarilate 

C6H4CH2CH(C02- 

I 

C 2 H 5 ) *0 

1 

13.9 

1.164 

1.5250 

XVIII-305 

1290 

hydrogen f umarate 
(m.p. 70®) 

H 02 CCH:CHC 02 * 

C 2 H 5 

83 

1.115 

1.4409 

n-741 

1291 

hydrogen malonate 

CHzCCOzH) (C 02 * 
C 2 H 5 ) 

20 

1.176 

1 .4271 

11-573 

1292 

hydrogen phthalate 

CeH4(C02C2M5)- 
(CO 2 H) ( 0 ) 

22 


1 . 5088 

IX-797 

1293 

hydrogen 

pyrotartrate 

CHaCHCCOzCzHs)- 

CH 2 CO 2 H 5 

20.2 

1 .098 

1.4312 

11-639 

1294 

/J-hydroxy- 

carbethoxy-a, 

/9>crotonate 

CiHsOzC O OCCHa) : 
CHCO 2 C 2 HS 

20 

1.093 

1.4435 

m-374 

1295 

hydroxymethyleno- 

acetoacetate 

CH3C0C(:CH0H). 

CO 2 C 2 H 5 

16.9 

1 .134 

1 . 4738 

III-749 

1296 

a-hydroxy- 

methylene- 

propionate 

HOCHrCCCHj) CO 2 - 
C 2 H 5 

20 

1 .024 

1 . 4270 

in-669 

1297 

hydroxylamine 
(m.p. 59®) 

C 2 H 5 NHOH 

63.9 

0.9 

1.4152 

IV-635 

1298 

indazole ( 1 ) 

C 2 H 5 NC 6 H 4 CH:N 

1 1 

15.7 

1.07 

1 . 6747 


1299 

“ ( 2 ) 

C 2 H 5 N N:C 6 H 4 :CH 

1 1 

20 

1.073 

1.591 

XXIII-124 

1300 

indazole- 2 - 

carboxylate 

1 1 

NC 6 H 4 CHN.CO 2 

1 . 1 

C 2 H 5 

13.2 

1.206 

1.569 


1301 

indene-/9-carb- 
oxylate 
(m.p. 50®) 

C 6 H 4 CH:C(C 02 - 

1 

CzHs)CHz 

1 

73.9 

1.054 

1 .5481 

♦IX.268 

1302 

iodide 

CH 3 CH 2 I 

18.5 

1.93 

1.5133 

1-96 

1303 

iodoacetate 

ICH 2 CO 2 C 2 H 5 

12.7 

1.817 

1.5079 

11-222 

1304 

1 -keto-1 ,2,3,4-tetra- 
hydronaph- 
thalene (7) 

C2H5C6H3COCH2- 

1 

CH 2 CH 2 

j 

17.2 

1.056 

1.5599 


1305 

lactate 

CH 3 CHOHC 02 C 2 HS 

20 

1.031 

1.4125 

in-280 

1306 

laurate 

CH3(CH2)ioC02- 

C 2 H 5 

12.9 

0.868 

1 .44 

11-361 

1307 

Mc>>lauronolate 

CH2C(CH3)2CH- 

1 

(CH3)CH:CC02- 

1 

C 2 H 5 

20 

0.953 

1.4650 

IX-58 

1308 

levulinate 

CH3C0(CH2)2C02- 

C 2 H 5 

16.2 

1 .017 

1.4242 

III-675 

1309 

2-menthatriene (p) 

CijHisir 

18 

0.886 

1.5041 

V-448 

1310 

menthyl ether 

CjHsOCioH,, 

17.1 

0.86 

1.4435 

VI-31 

1311 

mercaptan 

C 2 H 5 SH 

20 

0.839 

1.4306 

1-340 


Or CH3CH(C02H)CH2C02C2H5 
Probably a mixture of isomers. 











ISIS 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

«®c. 

tUt 

HD* 

BeU. Ref. 

1312 

Ethyl-mesitylene 

(CH3),CeH2C2H, 
(1,3,5, 2) 

16.4 

0.889 

1.5127 

V-442 

1313 

methoxybenzoate 

(o) 

CH 3 OCCH 4 CO 2 C 2 H 5 

14.6 

1.116 

1.5238 

X-74 

1314 

methoxybenzoate 

(m) 

CH 3 OC 6 H 4 CO 2 C 2 H 5 

16.4 

1.103 

1.5170 

X-139 

1315 

p-methoxycin- 
namate (m.p. 49®) 

CH 30 C 6 H 4 CH:CH- 
CO 2 C 2 Hs 

59.2 

1.066 

1.5619 

X-299 

1316 

3-niethoxycoumar- 
Hate (m.p. 59®) 

C6H4C(0CH3) :C- 

1 

(C02C2H5)0 

1 

70 

1.160 

1.5499 

♦XVin-456 

1317 

1-methoxy-2- 

naphthoate 

CH30C,oH6C02C2H5 

20 

1.146 

1.588 


1318 

3-methoxy-2- 

naphthoate 

CHjOCioHeCOiCzHs 

(3,2) 

20 

1.159 

1.560 


1319 

3-methoxy-3- 

phthalide 

C6H4C(C2H5) (O. 

CH3)0C0 

1 

20.4 

1.132 

1.5199 

♦XVm-305 

1320 

methylaceto- 

acetate 

CH3C0CH(CH3)C02- 

C 2 H 5 

17.8 

1.02 

1.4207 

III-679 

1321 

&-methyl>3- 
acetoxycoumar- 
one (2) 

CH 3 C 6 H 3 C( 02 C- 

1 __ 

CH 3 ) :C(C 2 H 5 ) 0 

1 

20 

1.107 

1 . 5343 

♦XVII-68 

1322 

methyicinnamate 

(o) 

CH 3 C«H 4 CH:CH- 

C02C2H5 

16.3 

1.043 

1.5555 

♦IX-256 

1323 

methyicinnamate 

(p) 

CH 3 C 6 H 4 CH:CH* 

CO 2 C 2 H 5 

15.9 

1.034 

1 . 5630 

IX-617 

1324 

methyicinnamate 

(a) 

C6H5CH:C(CH3)* 

CO 2 C 2 H 5 

20.6 

1.032 

1.5475 

IX-616 

1325 

methyicinnamate 

(0) 

C6H5C(CH3) :CHC02- 
C 2 H 5 

16.6 

1.039 

1.5456 

IX-614 

1326 

methylcinnamyl- 
ideneacetate (a) 

CeHsCHiCHCH: 

C(CH3)C02C2H5 

20 

1.041 

1,615 


1327 

methylcinnamyl- 
ideneacetate (0) 

C6H5CH:CHC(CH3): 

CHCO 2 C 2 H 5 

20 

1 .043 

1.602 


1328 

methyicinnamyi- 
ideneacetate ( 7 ) 

C6H5CH:C(CH3)- 

CH:CHC02C2H5 

20 

1.037 

1.601 


1329 

2-m6thyi-coumar- 

ane-5*carboxyl- 

ate 

C2H502CC6H3CHr 

1 

CH(CH3)0 

1 

14.3 

1.118 

1.5363 

♦XVIII-442 

1330 

2-methyl-coumar- 

an-3-one-2-car- 

boxylate 

C6H4C0C(CH3)- 

I 

(C 02 C 2 H 5)0 

1 

16.7 

1.192 

1.5390 

♦XVIII-491 

1331 

3-methylcoumar- 
ilate (m.p. 51®) 

C6H4C(CH3) :C(C02- 

1 

C2H5)0 

1 

56.6 

1.116 

1.5482 

XVni-309 

1332 

6-methylcoumar* 
Hate (m.p. 42®) 

CHjC«H3CH:C(C02* 

i 

C 2 H 5)0 
-1 

43.9 

1.119 

1.6558 

*XVni-443 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

£,°G. 

<4* 

nz>‘ 

Beil. Ref. 

1333 

Ethyl 1>methylcyclo> 
hex-1 -ene-3> 
methenecar- 
boxylate 

CHjCsHTtCHCOr 

CzHs 

20 

0.998 

1.5319 

IX-82 

1334 

1-methyicyclo- 
hex-(l or 2)-ene- 
2-acetate 

(CH3)C6H8CH2COr 

CzHs 

18.4 

0.948 

1.4539 

♦IX-29 

1335 

1-methylcyclo- 
hex-(2 or 3) -ene- 
3-acetate 

(CH3)C6H8CH2C02- 

C 2 H 5 

15.2 

0.961 

1.4559 

*IX-30 

1336 

2-methyicycio- 
hexylidene- 
1 -acetate 

(CH3)C6H9:CHCOr 

C 2 H 5 

14.8 

0.9S9 

1.4791 

*IX-29 

1337 

3-methylcyclo- 
hexylidene- 
1 -acetate 

CHsCfiHg iCHOOa* 
C 2 HS 

15 

0.957 

1.4773 

♦IX-30 

1338 

4-methylcyclo- 
hexylidene- 
1 -acetate 

CH3C5H9C:CHC02. 

C 2 H 5 

17 

0.994 

1.4738 

*IX-31 

1339 

1-methyl-l- 
dichloromethyl- 
cy cl oh ex a- 2,5- 
diene-4-methene- 
carboxylate 

(CH 3 ) (CHCl 2 )C 6 H 4 : 
CHCO 2 C 2 HS 

22.1 

1.215 

1.5691 

*IX-214 

1340 

4-methyl-4- 
dichloromethyl- 
cyclohex-l-ene- 
3-one (1) 

(C 2 HS) (CH3)C5H5- 
COCHCU 

17 

1.196 

1.5233 

VII.87 

1341 

3-m0thy(-4- 

ethoxybenzoate 

(CH 3 ) (CzHsOXJ^Hj- 
CO 2 C 2 H 5 

20 

1.057 

1.5169 

♦X-98 

1342 

5-methyl-3- 
ethoxycoumar- 
iiate (m.p. 47°) 

CHjCeHjCCOCzHs) : 

C(C02C2H5)0 

1 

52.6 

1.104 

1.5404 

*XVlII-460 

1343 

methylethyl- 

acetoacetate 

CH3C0C(CH3)- 

(C2H5)C02C2H5 

17.7 

0.973 

1.426 

III-703 

1344 

methylfurazan 

C2H5C:N0N:CCH3 

1 1 

18.8 

1.018 

1.4326 

XXVII-565 

1345 

a-methyl-/5- 

hydroxy-car- 

bethoxy-oe,/S-cro- 

tonate 

C2H502C0C(CH3) : 
C(CH3)C02C2H5 

20 

1.078 

1.4398 

III-378 

1346 

l-methylindene- 
2-carboxylate 
(m.p. 38°) 

CH 3 C 9 H 6 CO 2 C 2 H 5 

39.1 

1.074 

1.6609 

IX-644 

1347 

o-methyl-p- 

methoxycin- 

namate 

CHjOCeHACHrC: 

(CHj) (COzCzHs) 

16.6 

1.089 

1.6701 

♦X-138 

1348 

5-methyl-3- 

methoxycoumar- 
ilate (m.p. 29°) 

CH3C6H3C(0CH3): 

I 

CCCOzCiHs)© 

1 

23.8 

1.170 

1.5628 

*XVin-460 

1349 

a-methyl-/9- 

naphthoate 

CH 3 C 10 H 6 CO 2 C 2 H 5 

20 

1.113 

1.6950 

1 



1320 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 



1350 

Ethyl A»-«-methyl-/8- 
naphthoate 

C6H4CH2CH2C(C02* 

1 

20 

1.087 


C 2 H 5 ) :CCH 3 

1 



1351 

methyinitro- 

CHalMCNOa) CO 2 * 

23 

1.229 


carbamate 

C 2 H 5 



1352 

methyl nitroso- 

CHsNCNO) C02* 

20 

1.122 


carbamate 

C 2 HI 5 



1353 

methyl-/5- 

C6H5C(CH3)CH0- 

20 

1.091 


phenyiglycidate 

1 1 

C 02 C 2 H 5 



1354 

methyl-iao-phor- 

(CH3)3C6H3(0CH3)- 

19 

1.025 


onecarboxylate 

C 02 C 2 H 5 



1355 

5-methyl-2-»ao- 

(CH 3 ) (C3H7)C6H5* 

16.9 

0.977 


propylcyclohexa- 

l,5-diGne-1- 

carboxylate 

CO 2 C 2 HS 



1356 

1 -methyl-3-i«o- 

C9H17CO2C2H5 

11.8 

0.918 


propylcyclopen- 

tane-2-car- 

boxylate 




1357 

a-methylsorbate 

CHaCHrCHCH: 

20 

0.947 



C(CH3)C02C2H5 



1358 

7 -methyl 8 orbate 

CH3CH:C(CH3)CH: 

20 

0.946 



CHCOzCzHs 



1359 

5-methyltetrahy- 

CH3C6H7:ICH:NN* 

20 

0.985 


droindazole (1) 

C 2 H 5 I 



1360 

5-methyltetrahy- 

CH3C6H7l:CHN. 

20 

0.987 


droindazole (2) 

(C2H5)N:] 



1361 

7-mathyltetrahy- 

C2H5NCH:C6H7- 

20 

0.990 


droindazole (2) 

i 1 

(CH3):N 

1 



1362 

naphthoate (a) 

C 10 H 7 CO 2 C 2 H 5 

20 

1.122 

1363 

05) 

(m.p, 26®) 

Cl 0 H 7 CO 2 C 2 H 5 

1 

22.7 

1.114 

1364 

naphthyl ether (a) 

C2HsOCioH7 

20(?) 

1.061 

1365 

“ “ 08 ) 
(m.p. 37°) 

C2H50C,oH7 

35.6 

1.05 

1366 

nitrate 

CzHsONOz 

21.5 

1.104 

1367 

nona-1,8-diene- 

[CH2:CHCH2CH2]2: 

20.7 

0.866 


5-ol (5) 

COHC 2 H 5 



1368 

a,^-nonenate 

C6Hi3CH:CHC02- 

20 

0.889 



CzHs 



1369 

orthocarbonate 

C( 0 C 2 H 5)4 

18.5 

0.919 

1370 

orthoformate 

HC(0C2H5)3 

18.8 

0.897 

1371 

paimitate 

CH3(CH2)i4C02C2H5 

34.3 


1372 

pentane (3) 

(C2H5)3CH 

20 

0.698 

1373 

pentan-3-ol (3) 

(C2H5)3C0H 

20 

0.839 

1374 

a,0-pentenate 

CH3CH2CH:CHCOr 

20 

0.909 



C 2 H 5 



1375 

pent-1-ene (3) 

CH2:CHCH(C2H5)2 

20 

0.699 

1376 

pent-2-ene (3) 

(C2H5)2C:CHCH3 

20 

0.722 

1377 

phenylacetate 

C 6 H 5 CH 2 CO 2 C 2 H 5 

18.5 

1.034 

1378 

T-phenyl butyrate 

C6H5(CH2)3C02- 

20 

1,001 



C 2 H 5 




no* Beil. Ref. 
1.572 


1.4483 IV-86 

1.4363 IV-85 

1.5045 XVIII-306 


1.4818 *X-18 

1.5001 *IX-49 


1.44 ♦IX-I? 


1.498 

1.499 **11-454 

1.502 

1.500 

1.507 


1.594 IX-648 

1.5951 IX-657 

1 . 5992 VI-606 

1.5975 VI-641 

1.3848 1-329 

1.4623 *1-239 

1.442 11-453 

1.3935 III-6 
1 . 3922 11-20 

1.4347 11-372 

1.3934 1-157 

1.4314 1-417 

1.431 *11-191 

1.398 **1-198 

1.4143 1-200 

1.4992 IX-434 

1.494 *IX-211 




1321 


INDEX OF REFRACTION— LIQUIDS 


No. Substance 

1379 Ethyl phenylcarba- 

mate (m.p. 52°) 

1380 phenyl carbi no! 

1381 a-phenylcinnamate 

(m.p. 28°) 

1382 a-(/8-phenyIethyl)- 

acefoacetate 

1383 phenyl hydrazine 

(a, a) 

1384 phenyl hydrazine 

1385 phenyl ketone 

1386 phenylpropiolate 

1387 iso-phoronecar- 

boxylate 

1388 piperidine (/V) 

1389 “ (fi) 

1390 propargyl ether 

1391 ot-propiocyano- 

acetate 

1392 propiolate 

1393 propionate 

1394 ^-n-propyl- 

acrolein (a) 

1396 n-propyl ether 

1396 n-propyl ketone 

1397 a-iso-propylidene- 

acetoacetate 

1398 pseudoGumene 

(sym) 

1399 pseudocumyl ether 

1400 pyridine (2) 

1401 pyruvate 

1402 ricinoleate 

1403 salicylate (o) 

1404 eorbate 

1405 styrene (/?) 

1406 styryl ether 

1407 styryl ketone 

(m.p. 38°) 

1408 A^-tetrahydro- 

benzoate 

1409 5,6,7,8-totrahydro- 

naphthalene (2) 

1410 A^-tetrahydro-n»- 

toluate 

1411 thiocyanate 

1412 iso-thiocyanate 

1413 thionaphthene-2- 

carboxylate 
(m.p. 37°) 

1414 thiophene (a) 


Formula 

/.°C. 

C6H5NHCO2C2H5 

30.4 

CzHsCHOHCfiHs 

20 

CfiHsCHiCCCsHs)- 

18.6 

CO2C2 Hs 


C 6 H 5 (CH 2 ) 2 CH(C 0 - 

20 

CH3) C02C2HS 


C 6 H 5 N(C 2 H 5 )IMH 2 

20.8 

C6H5NHNHC2HS 

15 

CzHsCOCfiHs 

20 

CeHsC^CCOzCzHs 

13 

0 :C 6 H 4 (CH 3 ) 3 COr 

20.4 

C2H5 


C5H10NC2H5 

18.9 

CyH.sN 

23.2 

ch:cch 20 C 2 H 5 

20 

C 2 H 5 C 0 CH(CN)* 

20 

C02 C2 H5 


CH:CC02C2Hs 

15 

C2 H5C02C2H5 

20 

C2H5CH2CH:C: 

20 

(C2H5)CH0 


C2H50CH2C2H5 

20 

C2H5COCH2C2H5 

22 

CHsCOCCCOzCzHs): 

19.9 

C(CH 3)2 


(CH3) 3C6 H2C2H5 

15.8 

(1,2, 4 , 5 ) 


(CH 3 ) 3 C 6 H 20 C 2 H 5 

20 

( 1 , 2 , 4 , 5 ) 


C2H5C5H4N 

22.5 

CH3COCO2C2H5 

15.6 

H 0 C, 7 H 32 C 02 C 2 Hs 

22 

HOC6H4CO2C2H5 

14.4 

CH 3 (CH:CH) 2 C 02 - 

20 

C2H5 


CgHsCHrCHCzHs 

20 

C 6 H 5 CH:CH 0 C 2 H 5 

21.2 

CzHsCOCH-.CHCeHs 

50.3 

C6H9CO2C2H5 

20 

C2H5C10H11 

17.6 

CH3C6H8CO2C2H5 

20 

CzHsSCN 

22.9 

C2H5NCS 

18 

Cii HioOzS 

55.4 


CzHsCrCHCHrCHS 
I I 


dU*' no* Beil. Ref. 

1.106 1.5376 XII-320 

0.996 1.5200 VI-502 

1.097 1.5972 *IX-294 

1.048 1.498 *X-339 

1.018 1.571 XV-119 

1.004 1.55 XV-120 

1.011 1.5270 VII-300 

1.063 1.5566 IX-634 

1.029 1.4788 *X-303 

0.826 1.4445 XX-17 

0.857 1.4531 XX-106 

0.833 1.4039 1-454 

1.076 1.4603 III-800 

0.968 1.42 11-477 

0.891 1.3839 1-240 

0.848 1.4535 1-744 

0.739 1.3695 1-354 

0.813 1.3990 1-690 

1.001 1.4523 III-738 

0.887 1.5105 V-442 

0.942 1.509 VI-510 

0.94 1.5021 XX-241 

1.060 1.4083 III-616 

0.915 1.4618 11-387 

1.14 1.5251 X-73 

0.956 1.5023 11-484 

0.910 1.5387 V-487 

0.971 1.5502 VI-564 

0.987 1.5684 VII-373 

0.998 1.469 IX-41 

0.950 1.5347 **V.397 

0.975 1.470 IX-47 

0.994 1.4653 III-175 

0.998 1.5142 IV-123 

1.172 1.592 


0.992 1.513 XVII-39 


20 
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INDEX OF REFRACTION— LIOUIDS 


No. 

Substance 

Formula 



riD* 

Beil. Ref. 

1415 

Ethyl cr-thiophene- 
carboxylate 

SCH:CHCH:CCOr 

I I 

C2H5 

20 

1.159 

1.526 

XVIII-289 

1416 

tig late 

CH3CH:C(CH3)C02- 

C2H5 

19.5 

0.924 

1.436 

11-431 

1417 

o-toloxyacetate 

CH 3 C 6 H 40 CH 2 C 02 - 

C2HS 

12.9 

1.085 

1.5061 

* VI-1 72 

1418 

a,p-toloxy-Mo- 

butyrate 

(CH 3 ) 2 C( 0 C 6 H 4 * 

CH 3 )C 02 C 2 H 5 

20 

1.027 

1.4893 

VI-399 

1419 

toluate (o) 

CH3C6H4CO2C2H5 

21.6 

1.033 

1.5070 

IX-463 

1420 

" (m) 

CH3C6H4CO2C2HS 

21.6 

1.03 

1.5050 

IX-476 

1421 

" (P) 

CH3C6H4CO2C2H5 

18.2 

1.03 

1.5089 

IX-484 

1422 

p-tolyl ketone 

C2H5COC6H4CH3 

20.7 

0.990 

1 . 5271 

VII-317 

1423 

triazoacetate 

N3CH2CO2C2H5 

24.9 

1.13 

1.4349 

11-229 

1424 

tribromoacetate 

Br3CC02C2H5 

12.5 

2.2 

1 . 5438 

11-221 

1425 

trichioroacetate 

CI3CC02C2H5 

20 

1.383 

1.4507 

11-209 

1426 

'yj'y* 7 -trichloro- 
/3-acetoxy butyrate 

CH 3 C 02 CH(CCl 3 )* 

CH2CO2C2H5 

14.1 

1 .340 

1 . 4646 

*111-117 

1427 

% 7 f 7 -trichloro- 

crotonate 

Cl 3 CCH:CHC 02 - 

C2H5 

14.2 

1.338 

1 . 4869 

*11-190 

1428 

trifiuoroacetate 

F3CCO2C2 Hs 

20 

1.19 

1.306 


1429 

tri methylacrylate 

(CH 3 ) 2 C:C(CH 3 )* 

CO2C2H5 

19.3 

0.907 

1 . 4299 

11-443 

1430 

p,a,/5-trimethyI- 

cinnamate 

CH 3 C 6 H 4 C(CH 3 ) :C: 
(CH 3 )C 02 C 2 H 5 

18.4 

1.003 

1.5192 

*IX-264 

1431 

tropane- 2 -car- 

boxylate 

CnHigOjN 

20.5 

1.041 

1 . 4756 

XXII-18 

1432 

tropidine- 2 - 

carboxylate 

Cn HiyOaN 

21.3 

1.063 

1 . 4948 


1433 

tropinone- 2 - 

carboxylate 

C11H17O3N 

20.8 

1.121 

1.4954 


1434 

urethane 

C2H5NHCO2C2H5 

20 

0.981 

1 .4219 

IV-114 

1435 

n-vaiorate 

CH 3 (CH 2 ) 3 C 02 C 2 H 5 

20 

0.877 

1.39 

11-301 

1436 

iso-valerate 

(CH 3 ) 2 CHCH 2 C 02 - 

C2H5 

18.4 

0.87 

1 . 3974 

11-312 

1437 

iso-valerylcam- 

phor-carboxylate 

C 18 H 2804 

22.7 

1 .022 

1 4764 

X-38 

1438 

/9-vinyl acrylate 

CHziCHCHiCHCOr 

CzHs 

20 

0.938 

1.476 

**11-451 

1439 

Ethylene bromide 

BrCHzCHzBr 

20 

2.182 

1 . 5379 

1-90 

1440 

bromohydrin 

BrCHzCHzOH 

20 

1.772 

1 4969 

1-338 

1441 

chloride 

CICH2CH2CI 

20 

1.253 

1 .4443 

1-84 

1442 

chlorohydrin 

CiCHzCHzOH 

20 

1.199 

1 .4419 

1-337 

1443 

diamine 

(CHzNHz)! 

26.1 

0.892 

1 . 4540 

IV-230 

1444 

diamine hydrate 

CaHalMz-HzO 

20.5 

0.963 

1.4500 

IV-230 

1445 

dipiperidine ( 7 ) 

C12H24N2 

17.8 

0.921 

1.4887 

XX-67 

1446 

ethylidene oxide 

CH 3 CH:( 0 CH 2)2 

20 

0.981 

1.40 

XIX -8 

1447 

fluorohydrin 

FCH2CH2OH 

20 

1.114 

1.3639 

*1-170 

1448 

oxide 

(CH2)20 

8.4 

0.886 

1.3599 

XVIT-4 

1449 

Ethylidene acetone 

CH 3 CH:CHC 0 CH 3 

19.6 

0.862 

1.4390 

1-732 

1450 

cyclohexane 

CH 3 CH;C(CH 2 ) 4 CH 2 

1 1 

20 

0.822 

1 .4626 

V-71 

1451 

Eucarvone 

CioH|40 

21.2 

0.948 

1.5087 

VII-151 

1462 

Eugenol (iso) (1,3,4) 

CsHjCCjHs) ( 0 - 
CH 3 ) 0 H 

19 

1.08 

1.5739 

VI-955 
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INDEX OF REFRACTION— LIQUIDS 


^ No. 

Substance 

Formula 

<,®c. 


HD* 

Beil. Ref. 

1453 

Eugenol (1,3,4) 

C 6 H 3 (C 3 H 5 ) (O. 
CH 3 ) 0 H 

19.4 

1.07 

1.5416 

VI-961 

1454 

acetate (m.p. 31®) 

CI2H1403 

20 

1 .084 

1 . 5207 

VI-965 

1455 

iao-amyl ether 

C5H1 j OCio H| ) 0 

14.8 

0.973 

1.5128 

VI-964 

1456 

ethyl ether (iso) 

CHaCH.CHCfeHjCO- 
CH3) (OC2H5) 

11 

1.044 

1.5607 

VI-957 

1457 

Farnesol 

CisHzeO 

20 

0.88 

1.4899 

1-464 

1458 

Fenchene 

O10H16 

20 

0.867 

1 .4705 

V-163 

1459 

Fencholamiile 

(m.p. 94®) 

C10H19ON 

108.2 

0.907 

1.45 

IX-32 

1460 

Fencholenaniide 

(a) (m.p. 113®) 

CH 3 C 5 H 6 C(CH 3 )r 

CONH2 

117.9 

0.933 

1.47 

IX-67 

1461 

Fenchone (d) 

CioHisO 

18 

0.948 

1.4636 

VII-96 

1462 

Fenchyl aBcohol 

(1) (iso) 

CioHiaO 

15 

0.961 

1 .4801 

VI-72 

1463 

Fenchylene 

C10H16 

20 

0.838 

1.4502 

»V-80 

1464 

Fluoro-aniline (o) 

FC6H4NH2 

20 

1 .151 

1 . 5407 

’''XII-296 

1465 

“ (m) 

FC6H4NH2 

20 

1.16 

1.5455 

XII-597 

1466 

“ (P) 

FC6H4NH2 

20 

1.152 

1.536 

XII-597 

1467 

benzene 

CeHsF 

20 

1.024 

1.4677 

V-198 

1468 

1,2-dibromoethane 

(2) 

FBrCHCHzBr 

19 

2.26 

1.5012 

1-92 

1469 

nitrobenzene (o) 

FC6H4NO2 

17.2 

1.338 

1.5323 

V-241 

1470 

“ (m) 

FC6H4NO2 

17.2 

1 33 

1 . 5207 

V-241 

1471 

" (p) 

(m.p. 26®) 

FC6H4NO2 

56 

1.30 

1 .5150 

V-241 

1472 

phenol (m) 

FC6H4OH 

20 

1.222 

1.514 

♦VI-97 

1473 

“ (p) 

(m.p. 48®) 

FC6H4OH 

56 

1.189 

1 .5010 

VI-183 

1474 

1,1,1,2-tetrabromo- 
ethane (2) 

BraCCHBrF 

16 

1.939 

1.5971 

1-95 

1475 

toluene (o) 

CH3C6H4F 

20 

1 .001 

1 .4704 

V-290 

1476 

“ (m) 

CH3C6H4F 

20 

0.999 

1 .4691 

V-290 

1477 

: “ (p) 

CH3C6H4F 

20 

0.99 

1.470 

V-290 

1478 

1,1,2-tribromo- 
ethane (1) 

BrCH2CFBr2 

17.5 

2.605 

1 .5022 

1-93 

1479 

1,1,2-tribromo- 
ethane (2) 

FBrCHCHBr2 

18 

i 

2.674 

1.5638 

1-93 

148C 

trichloromethane 

CCI3F 

18.5 

1.494 

1.3865 

1-64 

1481 

Formamide 

HCONH2 

20 

1.139 

1.4472 

11-26 

1482 

Formanilide 

(m.p. 47®) 

CeHsNHCHiO 

25 

1 

1.14 

1 . 5876 

XII-230 

1483 

Formic acid 

HCOzH 

20 

1.220 

1.3714 

II-8 

1484 

Formyl-menthone 

(2) 

Cn H]802 

15.5 

1.001 

1.5000 

VII-668 

1485 

Fumaryl chloride 

(CHC 0 CI )2 

18.1 

1.41 

1 . 5004 

11-743 

1486 

Furan 

(CH:CH)20 

20 

0.937 

1.4216 

XVII-27 

1487 

Furfural (2) 

C 4 H 3 OCHO 

20 

1.159 

1.5261 

XVII-272 

1488 

“ (3) 

C 5 H 4 O 2 

20 

1.111 

1.4945 


1489 

Furfuryl alcohol 

C 4 H 3 OCH 2 OH 

20 

1.129 

1.4852 

XVII-112 

1490 

chloride 

C4H3OCH2CI 

20 

1.178 

1.4941 


1491 

Furylimido ethyl 
ether 

0 C 4 H 3 C(:NH) 0 - 

C 2 H 5 

17.8 

1.078 

1.4930 

XVIII-278 

1492 

Qeranic acid 

C 10 H 1 CO 2 

20.2 

0.951 

1.4870 

n -491 

1493 

Geranioleite 

C 9 H 16 

21.5 

0.768 

1.4453 

1-260 

1494 

Geranyl acetate 

CH3C02CioH|7 

15 

0.917 

1 1.4628 

11-140 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/,°C. 


nn* 

Beil. Ref. 

1495 

Geranyl-acetic acid 

C 12 H 20 O 2 

21 (?) 

0.938 

1.4739 

* 11-210 

1496 

amine 

C 10 H 19 N 

20 (?) 

0.83 

1.4727 

*IV-398 

1497 

chloride 

C 10 H 17 CI 

20 (?) 

0.92 

1 .4741 

*1-123 

1498 

formate 

HCO 2 C 10 H 17 

20 

0.909 

1 .4659 

11-23 

1499 

Germanium tetra- 
ethyl 

Ge(C2 145)4 

20 (?) 


1.400 

IV-631 

1500 

Glycerol 

CHOH(CH20H)2 

20 

1.26 

1 .4729 

1-502 

1501 

dichlorohydrin 
(1,3) (a) 

CH 0 H(CH 2 CI )2 

16.9 

1 .351 

1 ,4802 

1-364 

1502 

Glyceryl triacetate 

(CH 3 CO 2 ) 3 C 3 Hs 

20 

1.16 

1.4306 

11-147 

1503 

tri butyrate 

(C3H7C02)3C3H5 

20 

1.032 

1.4359 

11-273 

1504 

tricaproate 

(C5HnC02)3C3H5 

20 

0.988 

1 .4427 

11-324 

1505 

tricaprylate 

(C7H,5C02)3C3H5 

20 

0.954 

1 . 4482 

11-348 

1506 

triformate 

(HC02)3C3H5 

18 

1.320 

1 .4412 

*11-19 

1507 

trilaurate 
(m.p. 46®) 

(C„H23C02)3C3Hs 

60 

0.894 

1 . 4404 

11-362 

1508 

trimyristate 
(m.p. 56°) 

(Cl 3 H 27 CO 2 ) 3 C 3 Hs 

60 

0.885 

1 . 4429 

11-367 

1509 

trioleate 

(Ci 7 H 33 CO 2 ) 3 C 3 Hs 

60 

0.9 

1.4561 

11-468 

1510 

tripalmitate 
(m.p. 65°) 

(Ci5H3|C02)3C3H5 

80 

0.866 

1.4381 

11-373 

1511 

tristearate 
(m.p. 70°) 

(C 17 H 3 SCO 2 ) 3 C 3 H 5 

60 

1 0.9 

1 . 4441 

11-383 

1512 

Glycol 

(CH20H)2 

20 

1.114 

1.4318 

1-465 

1513 

di acetate 

(CH3C02CH2)2 

15 

1.108 

1.4183 

11-142 

1514 

ether 

(H0CH2CH2)20 

20 

1.117 

1.4475 

1-468 

1515 

Glycolic aldehyde f 
(m.p. 97°) 

CHzOHCHO 

11 

1.4 

1.4811 

1-817 

1516 

nitrile 

HOCH 2 CN 

19 

1.104 

1 .4117 

III-242 

1517 

Glyoxal 

(CH0)2 

20 

1.14 

1.3828 

1-759 

1518 

Glutaric acid 
(m.p. 97.5°) 

CH2(CH2C02H)2 

106.4 

1.192 

1.4188 

11-631 

1519 

nitrile 

CH 2 (CH 2 CN )2 

23.2 

0.99 

1.4365 

11-635 

1520 

Glutaryl chloride 

CH2(CH2C0CI)2 

20.2 

1 .324 

1 .4728 

H-634 

1521 

Guaiacol (o) 

(m.p. 28°) 

CH 30 C 6 H 40 H 

? 

1.1 

1.54 

VI-768 

1522 

Guajene 

CisHm 

20 

0.909 

1 . 5005 

V-468 

1523 

Hemimellitenyl 
ethyl ether 

(CH3)3C6H20C2H5 

(1,2,3, 5) 

20 

0.956 

1.516 

** VI-480 

1524 

Henelcosane (n) 

(m.p. 40°) 

CH3(CH2),9CH3 

45.3 

0.775 

1.4344 

1-174 

1525 

Hepta-cosane (n) 
(m.p. 60°) 

CH3(CH2)25CH3 

65 

0.77 

1.4345 

1-176 

1526 

decane (n) 

CH3(CH2)i5CH3 

20 (?) 

0.778 

1.4405 

1-173 

1527 

2,4-diene 

CH 3 CH:CHCH:CH- 

C 2 H 5 

21.5 

0.733 

1.4486 

1-257 

1528 

1,5-diene-4-ol 

CHziCHCHzCHOH- 

CHrCHCHa 

20 

0.861 

1.454 

*1-235 

1529 

Heptaldehyde 

CH 3 (CH 2 ) 5 CH 0 

19.9 

0,817 

1.4125 

1-695 

1530 

oxime (m.p. 58°) 

CH 3 (CH 2 ) 5 CH:N 0 H 

83.9 

0.833 

1.421 

1-698 

1531 

oxime-O-methyl 

ether 

CH 3 (CH 2 ) 5 CH:N 0 - 

CHj 

19.4 

0.838 

1.4243 

1-698 

1532 

Heptane (n) 

CH3(CH2)5CH3 

20 

0.684 

1.3876 

1-154 

1533 

Heptanoic acid 

CH 3 (CH 2 )sC 02 H 

19.8 

0.918 

1.4216 

11-338 

1534 

anhydride 

(C6Hi3CO)20 

15 

0.94 

1.4335 

11-340 

1635 

Haptanol (2) 

C5HnCHOHCH3 

20 

0.819 

1.4209 

1-415 


t Supercooled. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<°C. 


flD* 

Beil. Ref. | 

1536 

Heptanol (3) 

C 4 H 9 CHOHC 2 HS 

20 

0.823 

1.4206 

*1-205 

1537 

" (4) 

C 3 H 7 CHOHC 3 H 7 

20 

0.820 

1.4166 

1-415 

1538 

Heptan-2-thiol 

C5HnCH(SH)CH3 

20(?) 

0.835 

1 .4460 

1-415 

1539 

Heptatriene (1,3,5) 

CH2:CHCH:CHCH: 

CHCH, 

20 

0.764 

1.516 

*1-126 

1540 

Heptene (1) 

CH2:CH(CH2)4CH3 

20 

0.697 

1.3994 

1-219 

1541 

“ (2) (ci.) 

CH3CH:CHC4H» 

20 

0.708 

1.406 

1-219 

1542 

- (2) itrans) 

CH3CH:CHC4Hs 

20 

0.704 

1.406 

1-219 

1543 

(3) (cis7) 

CzHsCHrCHCjHT 

20 

0.701 

1.404 

1-220 

1544 

** (3) itrans) 

C2H5CH:CHC3H7 

20 




1545 

H«pt-2-®ne-4-ol 

CH3CH:CHCH0H- 

CH 2 C 2 H 5 

20 

0.845 

1.4373 

1-447 

1546 

Heptenic acid 

(iso) (a,$) 

(CH3)2CHCH2CH: 

CHCO 2 H 

20 

0.941 

1.4444 

11-445 

1547 

Heptenonitrile 

(A2) (iso) 

(CH3)2CHCH20H: 

CHCN 

20 

0.826 

1 .430 

**11-411 

1548 

Heptenoyl chloride 
(a,/9) (iso) 

(CH3)2CHCH20H: 

CHCOCI 

20 

0.991 

1.461 

**II-41 1 

1549 

Heptyl acetate (n) 

CH 3 CO 2 C 7 H 15 

20 

0 87 

1.4153 

11-134 

1550 

alcohol (n) 

CH3(CH2)5CH20H 

22.4 

0.817 

1.4233 

1-414 

1551 

amine (ri) 

CH3(CH2)5CH2NH2 

26 5 

0 77 

1.42 

IV-193 

1552 

fluoride (rt) 

CH3(CH2)5CH2F 

20 

0 804 

1 . 3861 

1-56 

1553 

n>heptylate 

CH3(CH2)5C02CHr 

(CH2)5CH3 

18.8 

0.865 

1.4318 

11-340 

1554 

iodide (n) 

CH3(CH2)5CH2l 

20 

1.4 

1 . 4594 

1-155 

1555 

Heptyna (1) 

ch;c(ch2)4CH3 

12.6 

0.738 

1.4136 

1-256 

1556 

Hexa-cosane (n) 

(m.p. 60°) 

CH3(CH2)24CH3 

65 

0.8 

1.4333 

1-175 

1557 

decene (1) 

CH3(CH2)i3CH:CH2 

19 

0 782 

1 .4420 

1-226 

1558 

diene (1,2) 

CH2:C:CHC3H7 

20 

0.717 

1 428 

**1-229 

1559 

“ (1,3) (ois7) 

CH2:CHCH:CHC2H5 

20 

0.705 

1 .438 

1-253 

1560 

“ (1,3) {trana) 

CH2:CHCH:CHC2H5 

20 




1561 

» (1,4) (cis7) 

CHzrCHCHzCH: 

CHCH 3 

20 

0.695 

1 .410 

1-253 

1562 

“ (1,4) (trana) 

CH2:CHCH2CH: 

CHCH 3 

20 




1563 

“ (1.5) 

(CH2:CHCH2)2 

20 

0.691 

1.4042 

1-253 

1564 

(2,3) 

CH3CH:C;CHC2H5 

20 

0.680 

1.395 


1565 

“ (2,4) (cis, 

cia?) 

(CH3CH:CH)2 

20 

0.720 

1.450 

1-254 

1566 

1567 

diene (2,4) (cis, 
trana) 

diene (2,4) (trana, 
trana) 

(CH3CH:CH)2 

(CH3CH:CH)2 

20 

20 



V-471 

1568 

ethylbenzene 
(m.p. 129°) 

(C2H5)6C6 

130 

0.831 

1.48 

1569 

Haxahydro-benzoic 

acid (m.p. 31°) 

CH2(CH2)4CHC02H 

1 1 

33.8 

1.03 

1.46 

IX-7 

1570 

benzyl alcohol 

CH2(CH2)4CH- 
1 1 

CH 20 H 

20 

0.928 

1.4649 

VI-14 

1571 

cresol (o) 

CHjCfiHioOH 

20 

0.933 

1.461 

VI-11 

1572 

“ (m) (1) 

CHsCeHioOH 

20 

0.914 

1.4581 

VI-12 

1573 

“ int) (dl) 

CHsCeHtoOH 

20 

0.923 

1.4590 

VI-13 

1674 


CHsCsHioOH 

20 

0.918 

1.4573 

VI-14 1 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i,®C. 

d,i 

no* 

Beil. Ref. 

1575 

Hexahyilro-cy mene 

(p) 

CH 3 C 6 H 10 C 3 H 7 

20 

0.793 

1.4380 

V-47 

1676 

mesitylene 

(CH3)3C6H9 (1,3,5) 

13.1 

0.778 

1.4318 

V-45 

1677 

naphthalene 

CtoHi4 

18.4 

0.94 

1.5331 

V-433 

1578 

xylene (o) 

(CH3)2C6Hio 

17.9 

0.78 

1.4302 

V-36 

1579 

“ (m) 

(CH3)2C6H,0 

20.8 

0.770 

1.4250 

V.36 

1580 

" (p) 

(CH3)2C6Hto 

20 

0.769 

1 .4244 

V-38 

1581 

Hexane (rt) 

CH3(CH2)4CH3 

20 

0.659 

1.3749 

1-142 

1582 

Hexanol (2) 

CH 3 CHOHC 4 H 9 

20 

0.814 

1.4135 

1-408 

1583 

“ (3) 

C 2 H 5 CHOHCH 2 C 2 H 5 

20 

0.818 

1.4141 

1-408 

1584 

Hexan-6-ol-2-one 

CH3C0CH2(CH2)2* 

CH 20 H 

20 

0.990 

1.450 

1-835 

1585 

Hexatriene (1,3,5) 

CH2:CHCH:CHCH: 

CHz 

16.2 

0.741 

1.49 

1-263 

1586 

Hexene (1) 

CH2:CH(CH2)3CH3 

20 

0.673 

1.3876 

1-215 

1587 

“ (2) (cis) 

CHsCHiCHCHzCaHs 

20 

0.685 

1.3954 

1-215 

1588 

" (2) (tranm) 

CHaCHiCHCHzCzHs 

20 

0.678 

1 . 3935 

1-215 

1589 

“ (3) (cts) 

C2H5CH:CHC2H5 

20 

0.680 

1.3934 

1-215 

1590 

" (3) (trans) 

C2H5CH:CHC2H5 

20 

0.678 

1.3938 

1-215 

1591 

Hex-2-ene-4-ol 

CH3CH:CHCH0H- 

C 2 H 5 

25 

0.841 

1.4312 

1-445 

1592 

Hexenic acid (a^) 
(m.p. 32®) 

C3H7CH:CHC02H 

40 

0.95 

1.4466 

n-434 

1592.1 

add 03,7) 

C2H5CH:CHCHr 

CO 2 H 

23 

0.964 

1.44 

11-435 

1593 

add (iao) (,a,0) 

(CH3)2CHCH:CH- 

CO 2 H 

16 

0.96 

1.4506 

n.438 

1594 

Hexenonitrile {0,y) 

C2H5CH:CHCH2CN 

20 

0.841 

1.432 

♦♦n-404 

1595 

(iso) 

(«^) 

(CH3)2CHCH:CHCN 

20 

0.855 

1.4374 

11-439 

1596 

Hexenoyl chloride 

C2H5CH:CHCHr 

COCI 

20 

1.014 

1.447 


1597 

Hexenoyl chloride 

{iso) {a,0) 

(CH3)7CHCH:CH* 

COCI 

20 

1.018 

1.461 


1598 

Hexyl alcohol (n) 

CH3(CH2)4CH20H 

20 

0.820 

1.4133 

1-407 

1599 

bromide (n) 

CH3(CH2)4CH2Br 

20 

1.173 

1 .4478 

1-144 

1600 

bromide (iso) 

(CH3)2CH(CH2)r 

CHzBr 

20(?) 

1.168 

1.4490 

1-148 

1601 

cyanide (n) 

CH3(CH2)5CN 

20(?) 

0.81 

1.4195 

n-341 

1602 

iodide (n) 

CH3(CH2)4CH2l 

20 

1.439 

1.4929 

1-146 

1603 

nitrite (w) 

CH3(CH2)4CH20N0 

20 

0.885 

1 .4018 

1-407 

1604 

nitroamine (iV) 

C2H5(CH2)3- 

CH 2 NHN 02 

25.2 

1.004 

1.4593 

IV-572 

1605 

Hexylproplolic acid 

C6Hi3C:CC02H 

25 

0.944 

1.4596 

11-490 

1606 

diethylacetal 

CH3(CH2)5C: 

CCH(0C2H5)2 

12.1 

0.881 

1.4424 

1-761 

1607 

nitrile 

C6Hi3c;ccn 

14.4 

0.849 

1.4564 

n-490 

1608 

1609 

Homocatechol 

(m.p. 65®) 

Hydrazine 

CH3C6H3(0H)2 

(1,3,4) 

H 2 NNH 2 

73.6 

22 

1.129 

1.5425 

1.470 

VI-878 

1610 

Hydrindene (1,2) 

C6H4CH2CH2CH2 

1 1 

20.8 

0.96 

1.5351 

V-486 

1611 

Hydrindone 

(a) (m.p. 41®) 

C6H4CH2CH2CO 

1 1 

46 

1.09 

1.5608 

Vn-360 

1612 

Hydrindone 

(0) (m.p. 58®) 

C6H4CH2COCH2 

1 1 

66.3 

1.07 

1.638 

Vn-363 
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mOEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<.®C. 


FtD* 

Beil. Ref. 

1613 

Hydro-cinnamic 
acid (m.p. 48®) 

C 6 H 5 CH 2 CH 2 CO 2 H 

80 

1.06 

1.50 

IX-508 

1614 

cinnamyl alcohol 

CeHsCHzCHzCHzOH 

20 

1.008 

1.5357 

VI-503 

1615 

1616 

1617 

1618 

1619 

1620 
1621 
1622 

cyanic acid 
Hydrogen bromide 
chloride 
disulfide 
iodide 
peroxide 

sulfide 

HCN 

HBr 

HCI 

H 2 S 2 

HI 

H 2 O 2 

H 2 O 2 . 2 H 2 O 

H 2 S 

19 

10 

? 

? 

12 

? 

22 

? 

0.698 

1.254 

1.325 

1.256 

1.885 

1.466 

1.333 

1.414 

1.374 

11-29 

1623 

H ydroxy-aceto- 
phonono (o) 

HOC 6 H 4 COCHS 

21.3 

1.131 

1 . 5550 

VIII-85 

1624 

Hydroxy-aceto- 
phenono (m) 

(m.p. 95®) 

HOC 6 H 4 COCH 1 

109 

1.099 

1.54 

VIII-86 

1625 

Hydroxy>aceto- 
phenone (p) 

(m.p. 109°) 

HOC 6 H 4 COCH 1 

109 

1.109 

1.56 

VIII-87 

1626 

o- (a-Hydroxy-£so- 
butyro) -p- 
cresol (m.p. 55°) 

(CH3)2C0HC0* 
C6H3(0H) (CH 3 ) 
(2,1,4) 

54 

1.094 

1.5347 

*VaiI-624 

1627 

Hydroxy-Ai- 

crotonolactone 
( 7 ) (m.p. 55®) 

CHzCHiCHCO-O 

1 1 

99.3 

1.262 

1.4563 

III-727 

1628 

diothylaceto-p- 
cresol (a) 

(C 2 H 5 ) 2 C 0 HC 0 - 

C 6 H 3 (CH 3 ) 0 H 

(1,3,6) 

21.1 

1.080 

1.540 


1629 

dihydrocinnamyl 
alcohol (o) 

HOC 6 H 4 CH 2 CH 2 . 

CH 2 OH 

15 

1.126 

1.5558 

VI-928 

1630 

2,6-dimethoxy- 
propiophenone (a) 

(CH 30 ) 2 C 6 H 3 C 0 - 

CHOHCH 3 

13.4 

1.149 

1 . 5353 

♦VIII-690 

1631 

glutaric nitrile (2) 

C 3 H 50 H(CN) 

20 

1.181 

1 .4805 

*111-157 

1632 

methene-4,5- 
dimethylcyclo- 
hexan-2-one (1) 

(CH 3 ) 2 C 6 H 60 :CH 0 H 

20 

1.022 

1.4977 


1633 

3>methylaceto- 
phenone (6) 

(m.p. 50®) 

CH3C6H3(0H)C0- 

CH 3 

53 

1.080 

1.5410 

Vm-111 

1634 

methylene-cyclo- 
hexan-2-one (1) 

CH2(CH2)3C0C; 

1 I 

CHOH 

20.5 

1.085 

1.5122 

VII-558 

1635 

methylene diethyl 
ketone 

C2H5C0CH(CH3)- 

CHO 

48.9 

0.965 

1 .4579 

*1-406 

1636 

methylene-3- 
methylcyclo- 
hexan-2-one (1) 

CH 3 C 6 H 70 :CH 0 H 

15.4 

1.056 

1.607 

♦VII-314 

1637 

methylene- 

pinacoline 

(CH3)3CC0CH: 

CHOH 

20 

0.935 

1.4527 

1-794 

1638 

(or-Hydroxypropi- 
onyl) -p-moth- 
oxytoluone 

(m) 

(CH 3 ) (CHjOCgHs. 
COCHOHCHj 

19.2 

1.099 

1.5263 

*Vin-624 

1639 

Hydroxy-propio- 
phenone (a) 

CsHsCOCHOHCHa 

22.8 

1.104 

1.5356 

♦Vni-647 
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INDEX OF REFRACTION— LIQUIDS 


SubBtance 


1640 Hydroxy-styrene 

(o) (m.p. 29®) 

1641 valeric lactone (y) 


1642 Hydroxylamine 

1643 Indene 

1644 Indoxaxono 

1645 lodo-benzene 

1646 2,3-dimethyl- 

butane (2) 

1647 2-methylbutane (1) 

1648 2-methylhexane (1) 

1649 methyl methyl ether 

1650 naphthalene (a) 

1651 “ (/J) 

(m.p. 54®) 

1652 propan-1 -ol (3) 

1653 pseudocumene 

(m.p. 37°) 

1654 toluene (o) 

1655 o-xylene (vie) 

1656 (una) 

1657 m-xylene (aym) 

1658 “ (una) 

1659 p-xylene 

1660 lonone (a) 

1661 " <fi) 

1662 ** (pseudo) 

1663 Irone (|9) 

1664 Itoxaxole 

1665 Kairolino 

1666 Kotaxine 

1667 Keto-octahydro- 

phenanthrene 
(m.p. 81®) 

1668 1,2,3,4-totra-hydro- 

naphthalene (1) 

1669 Lactic acid 

1670 nitrile 

1671 Laurie acid (m.p. 48®) 

1672 Laurolanc 

1673 Lauroito (m.p. 69®) 

1674 Load butyl-tri-iao- 

amyl 

1675 diethyl-di-iao-butyt 

1676 di6thyt-di-7»-propyl 

1676.1 diethyl-n-propyl- 

iao-amyl 

1677 diethyl-n-propyl- 

iao-butyl 


Formula 


HOCsH4CH:CHz 

CHaCHCHz* 

I 

CHzCO-O 

1 

NHzOH 

C 6 H 4 CH 2 CH:CH 

I 1 

C 6 H 4 CH:N -0 

I I 

CcHsI 

(CH3)2CICH(CH3)2 

C2HsCH(CH3)CH2l 

CH 3 (CH 2 ) 3 CH: 

(CH3)CH2l 

ICH 2 OCH 3 

C 10 H 7 I 

CioHyl 

ICH 2 CH 2 CH 2 OH 
(CH3)3C6H2l 
(1,2, 4,5) 
CH 3 C 6 H 4 I 
(CH3)2C6H3l (1,2,3) 
(CH3)2C6H3l (1,2,4) 
(CH3)2C6H3l 
(CH3)2C6H3l (1,3,4) 
(CH3)2C6H3l 
CioHierCHCOCH, 
C,oH,6:CHCOCH3 
CiiHzoO 

CioHie-.CHCOCH, 

OCH:CHCH:N 

I 1 

CgHioN-CHs 

((CH,)*C:Nb 

C 14 H 16 O 


C6H4COCH2CH2CH2 

I 1 

CH 3 CHOHCO 2 H 
CH 3 CHOHCN 
CH3(CH2)ioC02H 
(CH3)3C5H5 (1,2,3) 

(Ci,H23)zCO 

(C5H„)3Pb.CHr 

CH(CH3)2 

(C2H5)2Pb(C4H9)2 

(C 2 Hs) zPb (C 3 H 7 ) 2 

(C2H5)2(C3H7)Pb. 

C 5 H 11 

(C2Hs)2(C3H7)Pb. 

(C 4 H 9 ) 


UD* Beil. Ref. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i®C. 

tUt 

no* 

Beil. Ref. 

1678 

Lead dimethyl-di>i 8 o> 
amyl 

(CH3)2Pb(C5Hn)2 

20 

1.430 

1.5005 

♦IV-596 

1679 

dimethyl-di>i«oo 

butyl 

(CH3)2Pb(C4H9)2 

20 

1.505 

1.5024 

*IV-594 

1680 

dimethyl-diethyl 

(CH 3 ) 2 Pb(C 2 Hs )2 

20 

1.785 

1 .5177 

♦IV-591 

1681 

dimethyl-di-n- 

propyl 

(CH3)2Pb(C3H7)2 

20 

1.627 

1.5086 

♦IV-592 

1682 

dimethyl-ethyl->i«o- 

amyl 

(CH3)2(C2H5)Pb. 

(CsH,,) 

21.7 

1.558 

1.5052 

♦IV-595 

1683 

d i methy l-ethyl-i«o- 
butyl 

(CH3)2(C2H5)Pb- 

C 4 H 9 

20.7 

1.623 

1.5078 

♦IV-593 

1684 

dlmethy!-n-propyl- 

iso-amyl 

(CH,)2(C3H7)Pb- 

(CsHti) 

22 

1.503 

1 . 5020 


1685 

ethyl-tri-iRo-amyl 

C2H5Pb(C5Hii), 

19.6 

1.292 

1.4983 

*IV-696 

1686 

ethyl-tri-£»o-butyl 

C2H5Pb(C4H5)l 

22.1 

1.376 

1 . 5055 

♦IV-594 

1687 

ethyl-tri-n-propyl 

(C 2 H 5 ) Pb(C 3 Hy )3 

21.3 

1.485 

1.5115 

*IV-592 

1688 

methyl-diethyl-iso- 

amyl 

(CH 3 ) (C 2 H 5 ) 2 Pb- 
CsHti 

20.8 

1.523 

1 . 5078 

*IV-595 

1689 

methyl-diethyl-n- 

propyl 

(CH 3 ) (C2H5)2Pb- 
(C 3 H 7 ) 

22.1 

1.640 

1.5141 

*IV-592 

1690 

methyl-ethyl-re- 

propyl-£«o-amyl 

(CH 3 ) (C 2 H 5 ) : 
Pb(C3H7) (CsH,,) 

21 

1.479 

1.5064 

♦IV-595 

1691 

methyl-tri-e«o-amyl 

CH3Pb(C5H,,)3 

22 

1.313 

1.4962 

♦IV-596 

1692 

methyl-tri-iao-butyl 

(C4H9)3PbCH3 

20 

1.397 

1 . 5030 

♦IV-594 

1693 

methyl-trlethyl 

CH3Pb(C2H5)3 

20 

1.713 

1.5183 

*IV-591 

1694 

methyl-tri-a-propyl 

(C3H7)3PbCH3 

22.3 

1.522 

1 . 5091 


1695 

propyl-tri-iao-amyl 

CzHsCHzPbiCsHu)^ 

22 

1 .274 

1 . 4970 

*IV-596 

1696 

propyl-tri-iao-butyl 

C2H5CH2Pb(C4H9)3 

19.6 

1.351 

1.5056 

♦IV-594 

1697 

tetra-iao-amyl 

(CsH„)4Pb 

[(CH3)2CHCH2]4Pb 

20.5 

1.233 

1.4946 

♦IV-596 

1698 

tetra-iso- butyl 

20.2 

1.324 

1.5042 

♦IV-594 

1699 

tetraethyl 

(C2Hs)4Pb 

20 

1.653 

1.5198 

IV-639 

1700 

tetramethyl 

(CH3)4Pb 

20 

1.995 

1.5120 

IV-639 

1701 

tri-iso-butyl'tao- 

amyl 

(C4H9)3Pb(C5H„) 

20.6 

1.298 

1.5010 

*IV-596 

1702 

triethyl-£so-amyl 

(C2H5)3PbC5H,, 

20 

1.484 

1.5099 

♦IV.595 

1703 

triethyl-£ao-butyl 

(C2H5)3PbC4H9 

20 

1.531 

1 . 51 27 

♦IV-594 

1704 

triethyl-n-propyl 

(C2H5)3PbC3H7 

20 

1.589 

1.5168 

♦IV-592 

1705 

tri methyl-lao-amyl 

(CH 3 ) 3 PbC 5 H„ 

20.3 

1.525 

1.4926 

♦IV-595 

1706 

trimethyl-n-butyl 

(CH3)3PbC4H9 

20 

1.678 

1 . 5046 

♦IV-593 

1707 

trimethyl-iso-butyl 

(CH3)3PbC4H9 

20 

1.672 

1.5026 

*IV-593 

1708 

trimethyl-ethyl 

(CH3)3PbC2H5 

20 

1.882 

1.5154 

*IV-591 

1709 

tri methyl-n-propyi 

(CH3)3PbC3H7 

20 

1.767 

1.5095 

♦IV-592 

1710 

tri-n-propyl-iso- 

amyi 

(C2HbG?H2)3PbC5H,, 

21 

1.381 

1.5047 

♦IV-594 

1711 

tri-re-propyl-iso- 

butyl 

(C3H7)3PbC4H9 

22.6 

1.403 

1.5067 

*IV-594 

1712 

Levuliffiic acid 
(m.p. 33®) 

CH3C0(CH2)2C02H 

17 

1.143 

1.4429 

m-671 

1713 

aldehyde 

CH3C0(CH2)2CH0 

21.5 

1.02 

1.4257 

1-774 

1714 

Limoneneci(l) 

CjoHie 

19.6 

0.843 

1.4727 

V-133 

1715 

Unalool (d) 

CiqHibO 

20 

0.868 

1.4623 

1-461 

1716 

Linalyl acetate 

CH3C02CioH,7 

21 

0.89 

1 .4544 

11-141 

1717 

Malonic nitrilo 

(m.p. 30®) 

CH 2 (CN )2 

34.2 

1.049 

1.4146 

11-589 

1718 

IMalonyl chloride 

CH2(C0CI)2 

22.1 

1.449 

1.4617 

n-582 

1719 

Menthane (o) 

C 10 H 20 

21 

0.814 

1.447 

V-46 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i.®C. 


no* 

Beil. Ref. 

1720 

IMenthane (m) 

CioHao 

20(?) 

0.79 

1.4420 

V-46 

1721 

IMenthene (d) 

CioHia 

20 

0.81 

1.4524 

V-87 

1722 

Menthol (1) (a) 

Cio HigOH 

25S 

0.88 

1 .458 

VI-28 

1723 

Menthone 

CioHibO 

20 

0.896 

1.4498 

VII-38 

1724 

“ idl) 

CioHiaO 

20(?) 

0.898 

1.4521 

♦VII-36 

1725 

Menthyl acetate 

C 12 H 22 O 2 

20 

0.919 

1.4467 

VI-32 

1726 

amine (1) 

C 10 H 21 N 

20 

0.860 

1.4606 

XII-26 

1727 

chloride (a<;r) 

CioHigCI 

20 

0.941 

1.4642 

V-49 

1728 

“ (tert) 

CioHigCl 

18.8 

0.948 

1.4655 

V-49 

1728.1 

iso-valerate 

C 15 H 2802 

20 

0.906 

1 .4485 

VI-33 

1729 

Mercury diethyl 

(C2H5)2H0 

23.2 

2.423 

1 . 5399 

IV-679 

1730 

dimethyl 

(CH3)2Ho 

22.2 

2.954 

1.5327 

IV-678 , 

1731 

Mesityl-amlne (o?) 

(CH3)2C6H3CH2NH2 

20.5 

0.950 

1 . 5305 

XII-1163 1 

1732 

ethyl ether 

(CH3)2C6H3CH20- 
C 2 H 5 (1,3,5) 

20 

0.930 

1.496 



1733 

methyl ether 

CH30C6H2(CH3)3 
(1, 2,4,6) 

14.4 

0.953 

1.5055 

VI-519 

1734 

oxide 

(CH3)2C:CHC0CH3 

20 

0.858 

1.4440 

1-736 

1735 

oxide oxime (a) 

CfiHiorNOH 

21 

0.942 

1.4908t 

1-738 

1736 

oxide oxime (a) 

(m.p. 49®) 

CfiHioiNOH 

40 

0.969 

1 .4900t 

1-739 

1737 

oxide oxime 
acetate (a) 

(CH3)2C:CHC(:N0* 
OCCH 3 ) (CH 3 ) 

20 

0.990 

1.478 

n-186 

1738 

oxide oxime 
acetate (/3) 

(CH3)2C:CHC(:N0. 
OCCH 3 ) (CH 3 ) 

20 

0.990 

1.478 

11-186 

1739 

oxide oxime benzyl 
ether (a) 

(CH3)2C:CHC(CH3): 

NOCHaCeHs 

20 

0.987 

1.533 

VI-441 

1740 

Methoxy-acetic acid 

CH 3 OCH 2 CO 2 H 

20 

1.177 

1.4168 

III-232 

1741 

acetophenone (o) 

CH 3 OC 6 H 4 COCH 3 

23.6 

1 .085 

1 . 5379 

VIII-85 

1742 

“ (m) 

CH 3 OC 6 H 4 COCH 3 

19 

1.094 

1 . 5367 

VIII-86 

1743 

“ (p) 

(m.p. 38®) 

CH 3 OC 6 H 4 COCH 3 

41.3 

1.082 

1.5468 

VIII-87 

1744 

benzaldehyde (m) 

CH 3 OC 6 H 4 CHO 

20 

1.119 

1 . 5530 

VIII-59 

1745 

coumarone (3) 

C6H4C(0CH3) :CH 0 

1 1 

19.3 

1.144 

1 . 5589 

*XVII-59 

1746 

1,3-dimethylben- 
zene (2) 

CH30CaH3(CH3)2 

20 

0.956 

1.502 

VI-485 

1747 

3-methylaceto- 
phenone (6) 

(CH 3 O) (CH3)C«H3- 
COCH 3 

13.8 

1.069 

1.5377 

♦VIII-549 

1748 

methylene-df-cam- 
phor (m.p. 39®) 

CizHieOa 

47.3 

1.002 

1.4999 

VIII-28 

1749 

naphth-1 -aldehyde 
(4) (m.p. 34®) 

CHaOCioHaCHO 

43.7 

1.183 

1.6530 

VIII-147 

1750 

phthaiide (a) 

C6H4C00CH(0- 
1 1 

CH 3 ) 

22.8 

1.215 

1.5352 

XVin-17 

1751 

styrene (a) 

CaHsCCOCHa) iCHz 

20 

1.00 

1.5422 

VI-563 

1752 

“ OJ) 

C6H5CH:CH0CH3 

24.3 

1.0 

1.5620 

VI-564 

1753 

“ (o) 

CH30C6H4CH;CH2 

17.4 

1.003 

1.5570 

VI-560 

1754 

“ (P) 

CH 30 CaH 4 CH:CH 2 

20(?) 

1.0 

1 . 5642 

VI-561 

1755 

thionaphthene (3) 

C6H4C(0CH3) :CH S 

1 1 

13.6 

1.209 

1 .6277 

XVII-120 

1756 

toluene (m) 

CH 3 C 6 H 4 OCH 3 

12.9 

0.978 

1.5164 

VI.376 

1757 

m-toiuic aldehyde 
(o) 

(CH 3 ) (CHjOCaHs- 
CHO 

20 

1.098 

1.5534 



Supercooled. 

Labile; alkali stable form. 
Melted. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,®C. 


nj)^ 

Beil. Ref. 

1758 

Methoxy-val ero-3- 
iactone (y) 

CHsOCHzCHCHz- 

1 

CHzCOO 

1 

23.2 

1.120 

1.4453 

♦XVIII-297 

1759 

o-xylene (vie) 

(m.p. 29®) 

(CH 3 ) 2 C 6 HjOCH 3 

(1,2,3) 

39.7 

0.960 

1.5120 

VI-480 

1760 

o-xylene (una) 

(CH 3 ) 3 C.H 30 CHi 

(1,2,4) 

20 

0.969 

1.517 

VI-481 

1761 

m-xylene (aym) 

(CH 3 ) 2 C 6 H 30 CH 3 

(1,3,5) 

20 

0.958 

1.513 

VI.493 

1762 

“ (una) 

(CH 3 ) 2 CtH 30 CHj 

(1,3,4) 

12.9 

0.970 

1.5173 

VI-486 

1763 

p-xylene 

(CH 3 ) 2 C 6 H 30 CH 3 

20 

0.963 

1.515 

VI-494 

1764 

Methyl acetate 

CH3CO2CH3 

20 

0 934 

1.3594 

11-124 

1765 

acetoacetate 

CHsCOCHzCCfeCHs 

20 

1.076 

1.4196 

m-632 

1766 

a'-acetothienona 
(a) (m.p. 25“) 

CHaCOCiCHCHrC- 

1 

(CH3)S 

24 7 

1.119 

1.560 

XVII-296 

1767 

/3-acetoxystyrene 

(a) 

C 6 H 5 C(CH 3 ) :CH- 
OCOCH3 

15.2 

1.057 

1.5428 

♦VI-285 

1768 

2-acetoxy Sty r e n e 

d') 

CH3CO2C6H4CH: 

CHCH3 

13.5 

1.048 

1 .5175 

♦VI-284 

1769 

3-acetoxystyrene 

(V) 

CH3CO2C6H4- 
C(CH3) :0Hz 

14.7 

1.061 

1.5325 

♦VI-285 

1770 

acetylacotone 

CH 3 C 0 CH(CH 3 )C 0 - 

CH3 

13.5 

0.978 

1.4380 

1-791 

1771 

acetylcamphor- 

carboxylate 

CUH20O4 

19.8 

1.082 

1.4844 

X-37 

1772 

2 -acetyi naphthalene 

( 1 ) 

CH 3 C 10 H 6 COCH 3 

16.1 

1.105 

1.6270 


1773 

(5) 8 -acetyl naph- 
thalene ( 2 ) 

CHsCtoHcCOCHs 

13.3 

1.099 

1.6244 


1774 

acrylate^ 

CHziCHCOzCHj 

20 

0.95 

1 .4600 

11-399 

1775 

acrylic acid (a) 

CH2:C(CH3)C02H 

20 

1.015 

1.4314 

11-421 

1776 

alcohol 

CH3OH 

20 

0.791 

1 . 3288 

1-274 

1777 

allocinnamate 

CeHsCHiCHCOzCHs 

20 

1.078 

1 . 5575 

IX-594 

1778 

alloethyl cam- 
phorate (o) 

C13H22O4 

17.1 

1.049 

1 .4589 


1779 

allo-^-methyl-cin- 
namate (m.p. 27®) 

C 6 H 5 C(CH 3 ) rCHCOz* 
CH3 

38.1 

1.037 

1 . 5276 

♦IX-253 

1780 

allo-/9-methyl-o- 
methoxycin- 
namate (m.p. 44®) 

CH30C6H4C(CH3): 

CHCO2CH3 

17 

1.098 

1 

1.5390 

♦X-138 

1781 

allylcamphor car- 
boxylate 
(m.p. 75°) 

C15H22O3 

20.2 

1.067 

1.4911 

X-653 

1782 

allyl carbinot 

(CH3) (CHziCH- 
CH 2 )CH 0 H 

20 

0.834 

1.425 

1-443 

1783 

allyl ether 

CH 30 CH 2 CH:CH 2 

? 

0.7 

1.38± 

1-437 

1784 

2-allylphenol (4) 

1 CH3C6H3(OH)CHr 
CH:CH2 

20 

1.002 

1.541 

♦VI-287 

1785 

aminobenzoate (o) 

N HzC# H4CO2CH3 

20 

1.16 

1.5844 

XIV-317 

1786 

aminoethanol (0) 

CHsNHCHzCHzOH 

20 

0.937 

1.4385 

IV-276 

1787 

o-aminophenyl- 

sulfide 

CH 3 SC 6 H 4 NH 2 

17 

1.133 

1.6263 

Xin-399 


1 Liquid polymer. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Siibsianco 

Formula 

f,°C. 

d4‘ 

FID* 

Beil. Re£. 

1788 

Methyl n-amyl ether 

CHjOCsHn 

20 

0.754 

1.3849 

*♦1-417 

1789 

ri>amyl ketone 

CH3CO(CH2)4CHj 

20 

0.817 

1.4083 

1-699 

1790 

iao-amyl ketoxime 

CH3C(N0H) CsHi, 

20 (?) 

0.888 

1 . 4448 

1-701 

1791 

^-aniyl-/9-meth- 
oxy aery late 

C5H||C(0CH3) :CH- 
CO 2 CH 3 

23.1 

0.961 

1.4549 

111-382 

1792 

amylpropiolate 

CsHnCjCCOzCHa 

12.3 

0.934 

1.4509 

11-487 

1793 

A^-angelolactone 

(/5) 

CH 3 C:C(CH 3 )CH 2 . 

1 

COO 

1 

20 

1.056 

1.4545 

*xvn-139 

1794 

aniline 

C 6 H 5 NHCH 3 

21.5 

0.986 

1.5702 

XII-135 

1795 

anthracene (a) 
(m.p. 86 °) 

CH3C,4H9 

99.4 

1.047 

1 . 6803 

V-674 

1796 

anthracene (9) 

(m.p. 80°) 

C 15 H 12 

99.4 

1.066 

1.6959 

**V-586 

1797 

anthranil 

C 6 H 4 N-OCCH 3 

1 1 

20 

1.133 

1 . 5780 

XXVII-45 

1798 

benzalacetone 
(a, a) 

C6H5CH:C(CH3)- 

COCH 3 

45.3 

1.002 

1 . 5691 

VII-373 

1799 

benzoate 

C 6 H 5 CO 2 CH 3 

18.7 

1.092 

1.5144 

IX-109 

1800 

benzoylacetate 

CeHsCOCHzCOzCHs 

24.7 

1.15 

1 . 5365 

X-673 

1801 

a-benzoyl*aceton 6 

(«) 

C6HsCOCH(CH3)- 

COCH 3 

20 

1.079 

1.5382 

*VII-369 

1802 

o-benzoylbenzoate 
(m.p. 52°) 

CeHsCOCsHACOr 

CH 3 

19.7 

1.190 

1.5913 

X-748 

1803 

benzylcarbinol (d) 

C 6 H 5 CH 2 CHOHCH 3 

20 

0.991 

1 .5174 

VI-503 

1804 

benzyl ketone 

CH 3 COCH 2 C 6 H 5 

20 

1.028 

1.5168 

VII-303 

1805 

benzylthiophene («) 

SCH:CHCH:C- 
1 1 

CH2C6H4CH3 

20 

1 .083 

1.586 


1806 

d-bornyl ether 

CH30C,oH,7 

23.4 

0.914 

1.4624 

1-78 

1807 

5>bromocoumaran 

( 2 ) 

BrC 6 H 3 CH 2 CH- 

1 

(CH3)-0 

1 

14.4 

1.458 

1.5727 

♦XVII-23 

1608 

6 -bromocoumarone 
( 2 ) (m.p. 20 °) 

BrCeHjCH: 

1 

C(CH3)0 

1 

34.8 

1.477 

1.5915 


1809 

o-bromophenyi 

sulfide 

CH 3 S-C 6 H 4 Br 

20 

1.522 

1.6319 

♦* VI-300 

1810 

a-bromopropionate 

CHsCHBrCOzCHj 

20 

1.492 

1.4506 

11-253 

1811 

/3-bromopropionate 

BrCHzCHzCOzCHa 

20 

1 .519 

1.4570 

11-256 

1812 

4-bromopyrazole 
(3) (m.p. 76°) 

CH:CBrC(CH 3 ): 

1 

NNH 

1 

99.6 

1.564 

1.52 

XXIII-61 

1813 

buta- 1,3-diene (2) 

CH2:CHC(CH3);CH2 

20 

0.681 

1.4216 

1-252 

1814 

buta-2,3-diene (2) 

CH2:C:C(CHs)a 

20 

0.680 

1.410 

1-252 

1815 

but- 1 -ene ( 2 ) 

CH2:C(CH3)C2H5 

20 

0.650 

1.3778 

1-211 

1816 

but- 2 -ene ( 2 ) 

(CH3)2C:CHCH3 

20 

0.662 

1.3874 

1-211 

1817 

but-3-eno (2) 

CH2:CHCH(CHs)* 

15 

0.627 

1.3643 

1-213 

1818 

r»-butyi amine 

CH 3 NHC 4 H 9 

18.1 

0.736 

1.4018 

IV-157 

1819 

n-butylbenzene (o) 

CH 3 C 6 H 4 C 4 H 9 

18.3 

0.870 

1 . 4966 

V-437 , 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 


rf4‘ 

ni>» 

Beil. Ref. 

1820 

Methyl- n- butyl- 
benzene (m) 

CH 3 C 6 H 4 C 4 H 9 

18.4 

0.86 

1.4932 

V-437 

1821 

n-butyi benzene (p) 

CH 3 C 6 H 4 C 4 H 9 

14.2 

0.861 

1.4912 

V .437 

1822 

butylcarbamate (n) 

C 4 H 9 NHCO 2 CH 3 

23.3 

0.969 

1.4289 

IV-158 

1823 

" (ieo) 

C 4 H 9 NHCO 2 CH 3 

21.6 

0.965 

1.4275 

IV-168 

1824 

** (sec) 

C 4 H 9 CH(CH 3 )NH* 

CO 2 CH 3 

24.9 

0.965 

1.4263 

IV-162 

1825 

5-tert-butyl- 
coumarone (2) 

(CH3)iCC6H30H: 

1 

C(CH3)0 

1 

20 

0.988 

1.5355 


1826 

71-butyl ether 

CH 30 CH 2 CH 2 C 2 H 5 

20 

0.744 

1.38 

1-369 

1827 

n-butyl hydrazine 
(uns) 

CH3(C4H9)NNH2 

21.3 

0.804 

1.4259 

IV-552 

1828 

iso- butyl ketone 

CH 3 COCH 2 CH: 

(CH3)2 

20 

0.800 

1.3959 

1-691 

1829 

sec-butyl ketone 

CH3COCH(CHj)* 

(C 2 H 5 ) 

18 

0.815 

1.4002 

1-693 

1830 

n-butyinitroamine 

CH3N(N02)C4H9 

23.6 

1.023 

1.4563 

IV-158 

1831 

iso-butyinitroamine 

(CH3)2CH- 

CH2N(N02)CH3 

22.5 

1.021 

1.4561 

IV-172 

1832 

n-butylnitro- 

carbamate 

C4H9N(N02)C02- 

CHj 

22 

1.139 

1.4486 

IV-159 

1833 

iso-butylnitro- 

carbamate 

(CH3)2CH- 

CHzN(NOz)COz' 

CHi 

21.9 

1.135 

1.4461 

IV-172 

1834 

sec-butylnitro- 

carbamate 

C4H9N(N02)C02- 

CH 3 

23.3 

1.125 

1.4417 

IV.163 

1835 

os,/3-butylene- 

oxide-S-car- 

boxyiate 

CHjOzCCHzCHr 

CHCH 2 O 

I } 

24.7 

1.073 

1.4259 


1836 

but-3-yne (2) 

ch:cch(ch3)2 

20 

0.665 

1 .378 

1-251 

1837 

n-butyrate 

CzHsCHzCOzCHj 

20 

0.898 

1.39 

11-270 

1838 

iso-butyrate 

(CH3)2CHC02CH3 

20 

0.891 

1.3840 

11-290 

1839 

butyric acid (a) 

(C 2 H 5 ) (CH 3 ) :CH- 
COzH 

20 

0.941 

1 .4051 

11-304 

1840 

a-butyrocyano- 

acetate 

CzHsCHzCOCH- 

(CN)C02CH3 

20 

1.093 

1.4763 

III-807 

1841 

camphidine (N) 

Cn H 21 N 

19 

0.901 

1.4763 


1842 

camphocarboxylate 

C 12 H 18 O 3 

18 

1.085 

1 . 4833 

X-644 

1843 

carbamate 
(m.p. 54®) 

NH 2 CO 2 CH 3 

55.6 

1.136 

1.4125 

III-21 

1844 

“carbltor* 

CH 30 (CH 2 ) 20 - 

(CH2)20H 

27 

1.03 

1.4264 


1845 

carvacryl ether 

CH3(0CH3)C6H3- 

CH(CH3)2 

20 

0.944 

1.506 

VI-529 

1846 

“cellosolve'* 

CH 30 CH 2 CH 20 H 

20 

0.964 

1.4028 


1847 

chioroacetate 

CICH 2 C 02 CH 3 

20 

1.236 

1.4221 

11-197 

1848 

a-chlorocrotonate 

CHsCH.’CCICOzCHs 

22.6 

1.159 

1.4563 

*11-189 

1849 

/8-chloroethyi ether 

CH 3 OCH 2 CH 2 CI 

20 

1.046 

1.4111 

1-337 

1850 

chloroformate 

CICO 2 CH 3 

20 

1.223 

1.3868 

in-9 

1851 

chromane (6) 

CH 3 C 6 H 3 (CH2)jO 

1 I 

14.3 

1.037 

1.5421 

♦xvn.24 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

l,'C. 

d4* 

no* 

Beil. Ref. 

1852 

Methyl-chromanone 
(6) (m.p. 35®) 

CHsCsHaCOCHz- 

1 

CH 2 O 

1 

67.1 

1.125 

1.5553 

♦XVII-163 

1853 

cinnamate 
(m.p. 36®) 

i 

CeHsCHiCHCOzCHj 

21.4 

1.05 

1 . 5766 

lX-581 

1854 

coumarane (2) 

C6H4CH2CH(CH3)0 

1 1 

13.7 

1.036 

1.5338 

*xvn-23 

1855 

“ (5) 

CH3C6H3CH2CH2O 

1 1 

18.6 

1.046 

1.5404 

xvn-53 

1856 

coumaranone (2) 

C6H4C0CH(CH3)0 

1 1 

19.7 

1.153 

1.5632 

XVII-122 

1857 

“ (5) 

(m.p. 54®) 

CHsCsHaCOCHz-O 

1 1 

53.8 

1.151 

1.5652 

XVII-123 

1858 

o-cou mar ketone 
methyl ether 
(m.p. 48®) 

CH30C6H4CH:CH* 

COCH3 

61.4 

1.053 

1 .5859 

♦VIII-659 

1859 

coumarone (2) 

C6H4CH:C(CH3)0 

1 1 

20 

1.054 

1.5589 

xvn -60 

1860 

“ (3) 

1 1 

C 6 H 4 C(CH 3 ) :CH 0 

1 1 

23.4 

1.054 

1.5526 

XVII-60 

1861 

“ (5) 

CHaCsHsCHiCHO 

1 1 

19 

1.060 

1 . 5573 

XVII-61 

1862 

« (7) 

1 1 

CH3C6H3CH:CH0 

1 1 

17 

1.05 

1 . 5525 

XVII-61 

1863 

O'cresyl diketona 
ethyl ether 
(m.p. 64®) 

1 1 

(C2H5O) (CH 3 )C 6 H 3 - 

COCOCH3 

65 

1.052 

1.5127 

♦VIII-628 

1864 

p-cresyl di ketone 
methyl ether 
(m.p. 60®) 

CH3C6H3 (0CH3)* 
COCOCH3 

16t 

1.119 

1.5378 

♦VIII-628 

1865 

cresyl ether (a) 

CH30C6H4CH3 

15.3 

0.985 

1.5189 

VI-352 

1866 

" (p) 

CH 30 C 6 H 4 CH 3 

19.3 

0 97 

1.5124 

VI-392 

1867 

cyclobutane 

CHsCHCHzCHzCHz 

18 

0.69 

1 .3847 

V-20 

1868 

cyclohexane 

1 1 

CHaCCHCsHio) 

20 

0.769 

1.4231 

V-29 

1869 

cyclohexan-1-ol (1) 

CH3C0H(CH2)4CH2 

1 1 

20 

0.930 

1.4620 

1 

VI-11 

1870 

cyclohexan-2- 
one (1) 

CH3C5H9CO 

20 

0.926 

1 . 4493 

VII-14 

1873 

oyclohexan-3- 
one (1) 

CH3C5H9CO 

20 

0.896 

1 .4478 

VII-17 

1874 

cyclohexan-4- 
one (1) 

CH3C5H9CO 

1 20 

0.914 

1.4458 

VII-18 

1875 

cyclohexene- 

acetate 

CH2(CH2)3CH:C- 
1 1 
CH2CO2CH3 

18.2 

1.003 

1.4687 

•IX-23 

> 1876 

oyclohex- (1 or 6) - 
ene-2-acetic acid 
(2) 

CHsCeHsCHzCOzH 

15.8 

1.028 

1.4817 

«^X-29 

1877 

cyclohex- (2 or3)- 
ene-3-acetic acid 
(1) 

1 

(CH 3 )C 6 H 8 CHr 

COzH 

15.4 

1.027 

1.4824 

♦IX-30 

1 


t Supercooled. 
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INDEX OF REFRACTION— LIQUIDS 


’ No. 

Substance 

F'ormula 

t°C. 


riD^ 

Beil. Ref. 

1878 

Methyl-cyclohex-1 - 
ene-3-on0 (1) 

CHaCiCHCO- 

1 

(CH2)2CH2 

1 

18.7 

0.971 

1.4955 

VH .54 

1879 

oc-cyclohexene- 

propionate 

C8Ht3C02CHj 

18.3 

0.986 

1.4665 

♦IX-29 

1880 

cyclohexyli- 

deneacetate 

CH 2 (CH 2 ) 4 C:CHC 02 - 
1 1 

CHa 

19.7 

G.999 

1.4831 

^IX-24 

1881 

cyclopentane 

CH3(CHC4H8) 

20 

0.749 

1.4097 

V-27 

1882 

cyclopentan-1-ol-1- 

carboxylate 

CH 2 (CH 2 ) 3 C( 0 H)- 
1 _.l 

C02CH3 

17 

1.105 

1.4567 

*X-3 

1883 

1-cyanohexan-2- 
one (1) 

CHaCsHa (CO)CN 

20 

1.015 

1.461 


1884 

1-cyanohexan-2- 
one (3) 

CHaCsHaCCOCN 

20 

1.040 

1.471 


1885 

cymene (2) 

(CH3)2CHC6Hj: 
(CH 3)2 (1,2,4) 

15.5 

0.874 

1.5000 

V-440 

1886 

n-decyi ether 

CH3OC10H21 

20 

0.797 

1.4218 


1887 

diacetone ether 

(CH 3 ) 2 C( 0 CH 3 )* 

CH2COCH3 

20 

0.909 

1.487 

**1-876 

1888 

'r, 7 -dichloro- 

crotonate 

CUCHCHiCHCOz* 

CHa 

20 

1.302 

1.4694 

**11-397 

1889 

1-dichloromethyl- 
cyclohexane (1) 

(CHa) (CHCI2) : 
C(CH2)4CH2 

1 1 

23.7 

1.127 

1.4895 

*V.14 

1890 

1-dichloromethyl- 

cyclohexan-2-one 

(1) 

CHaCsHsCOCHClz 

17.5 

1.235 

1 . 5008 

*vn-i7 

1891 

1-dichloromethyl- 
cyclohexan«4-one 
(1)(m.p. 47<’) 

(CH3) (CHCl2)C5H8: 
CO 

52.8 

1.221 

1.4978 

♦VII-18 

1892 

1-dichloromethyl-4- 
ethyl-cyclohex-2- 
ene-6-one (1) 

(CHa) (C2H5)C5H5' 
COCHClz 

17.4 

1.167 

1 . 5029 

VII-86 

1893 

dichloromethyl- 
ketodihydroben- 
zone (o) 

(m.p. 33®) 

(CHa) (CHCl2)CCO- 

CH;CHCH:CH 

I 

33.5 

1.270 

1.5328 

VII-149 

1894 

dichloromethyl- 
ketodihydroben- 
zone ip) 

(m.p. 55®) 

(CHa) (CHCI2) : 
CCH:CHCOCH:CH 

1 1 

66.2 

1.26 

1.5342 

VII-149 

1895 

1 -dichloromethy i- 
4~wo-propylcyclo- 
hex-3-6ne-2-one 

(1) 

(C3H7) (CH3)C5Hs- 
COCHCI2 

15.8 

1.165 

1.5177 

VII-138 

1896 

2, 4-diethy I naph- 
thalene (1) 

(CHa) (C2H5)2 CioH5 

13.3 

0.987 

1.5923 

♦♦V-473 

1897 

a,oc-d i methyl aceto- 
acetate 

CHaCOC(CH3)2COr 

CHa 

16.8 

1.012 

1.4217 

III-695 

1898 

^,/J-dl methyl- 
acrylate 

(CH3)2C;CHC02CH3 

19.8 

0.934 

1.4321 

11-433 

1899 

ex,P-di methylcin- 

namate 

CH 3 C 6 H 4 CH: 

C(CH3)C02CH3 

18.3 

1 .051 

1.5640 

*IX-261 
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No. 

Substance 

Formula 

/.°G. 

rf 4 ‘ 

TID*’ 

Beil. Ref. 

1900 

Methyl-|9,p-dimethyl- 
cinnamate (m.p. 
45°) 

CHsCsHACCCHa): 

CHCO2CH3 

60.2 

1.014 

1 . 5408 

IX-624 

1901 

1,4-dimethylcyclo- 

hexa-1,3-dieno-2- 

carboxylate 

(CH3) zCe H5CO2CH3 

18.2 

0.997 

1.4755 

IX-83 

1902 

1,4-dimethyIcyclo- 

hex-3-0n6-2- 

carboxylate 

(CH 3 ) 2 C 6 H 7 C 02 CH 3 

20 

0.970 

1.4588 

♦IX-31 

1903 

3,5-dimethylcyclo- 

hexylideneacetate 

(CH 3 ) 2 C 6 H 8 :CHC 02 ' 

CH3 

15 

0.957 

1.4763 

♦IX-35 

1904 

a, d 1 r n o t h y 1 -o- 

methoxycin- 
namate 

(CH3) (CH30)C6H3* 
CH:C(CH 3 )C 02 - 
CH3 

14.6 

1 .099 

1 . 5642 

,*X-141 

1905 

a,a-dimethyIoxy- 

propionate 

CH 3 C( 0 CH 3 ) 2 C 02 * 

CH3 

17.6 

1.068 

1.4122 

♦III-219 

1906 

diphenylamine (iV) 

(C 6 H 5 ) 2 NCH 3 

20 

1.048 

1.6193 

XII- 180 

1907 

I-ecgoninate 

CioHnOaN 

20.5 

1.147 

1.4877 

XXII-198 

1908 

erucato 

C21 H 4 tC 02 CH 3 

20 

0.870 

1 . 4558 

**11-446 

1909 

3-ethoxycoumarone 

(5) 

CHaCi^HaCCOCzHs): 

I 

CH-O 

16.6 

1.083 

1 . 5440 

*XVII-64 

1910 

4-ethyl-2-acotyl- 
naphthalene (1) 

C,oHs(CH 3 ) (C 2 H 5 )* 

(COCH3) 

15.1 

1.074 

1.6118 


1911 

^-ethylacrolein (a) 

C3H6:C(CH3)*CH0 

20 

0.856 

1,4454 

1-735 

1912 

2-ethylboiizene (1) 

CH3C6H4C2H5 

20 

0.881 

1 . 5045 

V-396 

1913 

3-ethy»benzene (1) 

CH3C6H4C2H5 

20 

0.865 

1 . 4966 

V-396 

1914 

4-0thylbenz0ne (1) 

CH3C6H4C2H5 

20 

0.861 

1 . 4950 

V-397 

1915 

a-0thyl-/3-ch loro- 
styrene (4) 

CH 3 C 6 H 4 C(C 2 H 5 ): 

CHCI 

19.9 

1.036 

1.5418 

*V-239 

1916 

4-othylcyclohexa- 
1,3-di0ne (1) 

CH3C6H6C2H5 

19.4 

0.837 

1 . 4825 

V-121 

1917 

2-ethylcycloh©xa- 
1,5-dione-1 -car- 
boxylic acid (5) 

(CH3) (C2H5)C6H5- 
C02H 

14,8 

1.028 

1 . 4989 

*IX-47 

1918 

1-othylcyclo- 
pentano (1) 

CH 3 C 5 H 8 C 2 H 5 

20 

0.781 

1.4272 


1919 

2-6thylcyclo- 
pontano (1) (cis) 

CH3C5H8C2H5 

20 

0.785 

1 .4295 

V-39 

1920 

2-ethylcyclopon- 
tano (1) (trans) 

CH3C5H8C2H5 

20 

0.769 

1 .4219 

V-39 

1921 

3-othylcyclopon- 
tane (1) (cis) 

CH3C5H8C2H5 

20 

0.772 i 

1.420 

V-39 

1922 

3-ethylcyclop0n- 
tane (1) (trana) 

CH3C5H8C2H5 

20 

0.762 

1.4186 

V-39 

1923 

5-0thylh0pt-5-en0 

(2) 

(CH 3 ) 2 CH(CH 2 ) 3 - 
CCCaHs) :CHCH 3 

20(?) 

0.75 

1.4271 

1-224 

1924 

3-ethyl hexane (2) 

(CH3)2CHCH: 

(C2H5) (CH2C2H5) 

, 20 

0.731 

1.411 


1925 

4-ethylhexan6 (2) 

(CH 3 ) 2 CHCH 2 CH: 

(C 2 H 5)2 

20 

0.723 

1.407 


1926 

3-ethylhexane (3) 

(C 2 H 5 ) 2 (CH 3 )C. 

CH2C2H5 

20 

0.741 

1.415 


1927 

4-ethylhexane (3) 

(C2H5) (CH3)CH. 
CH(C 2 H 5)2 

20 

0.742 

1.416 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substauce 

Formula 


cUi 

IXD* 

Beil. Ref. 

1928 

Methyl-4-ethyl hexan- 

(C2H5)2C0HCH2CH: 

13 

0.8 

1.4346 

1-425 

1929 

4-ol (2) 

1-ethylindazole (3) 

(CH3)2 

C 2 H 5 NC 6 H 4 O 

1 

20 

1.035 

1.561 

XXm-142 

1930 

2-ethyl indazole (3) 

(CH 3 ) :N 

1 

C2H5lMN:C6H4:C- 
1 1 

20 

1.-058 

1.587 

XXIII-142 

1931 

1-ethylindazole (5) 

CH 3 

CHaCfiHaCHrN-N- 
1 1 

20 

1.043 

1.568 


1932 

2-ethyIindazoIe (5) 

C 2 H 5 

CzHsNN.-CeHr 

1 

20 

1.050 

1.581 


1933 

ethyl ketazine 

(CH 3 ) :CH 

1 

[CH3(C2H5)C:Nk 

26.6 

0.834 

1.4516 

1-669 

1934 

ethyl ketone 

CH 3 COC 2 HS 

15.9 

0.81 

1.3807 

1-666 

1935 

ethyl ketoxime 

CH3C(N0H)C2H5 

20 (?) 

0.923 

1.4428 

1-668 

1936 

2 -ethylnaphthal 6 ne 

CH 3 C 10 H 6 C 2 H 5 

15.4 

1.001 

1.6014 

**V-470 

1937 

( 1 ) 

4-othylnaphthalene 

CH 3 C 10 H 6 C 2 H 5 

13.1 

1.009 

1.6057 

♦♦v-470 

1938 

<i) 

ethyinitroamine 

CH3N(N02)C2H5 

19.2 

1.097 

1.4571 

IV-130 

1939 

ethyloximino- 

NCCC.NOCzHs)* 

20 

1.124 

1 . 4578 

III-775 

1940 

cyanoacetate 
3-ethylpontane (2) 

CO 2 CH 3 

(C 2 H 5 ) 2 CHCH: 

20 

0.719 

1.4040 

1-164 

1941 

“ ^3) 

(CH3)2 

(CzHslaCCHa 

20 

0.727 

1.4078 


1942 

3-ethylpent-1-ene 

CH 2 :C(CH 3 )CH: 

20 

0.730 

1.415 


1943 

( 2 ) 

3-ethylpent-4-6n6 

(C2H5)2 

(CH3)2CHCH(C2H5)- 

20 

0.726 

1.410 


1944 

( 2 ) 

3-ethylpent-1-ene 

CH:CH 2 

CH2:CHC(CH3): 

20 

0.731 

1.418 


1945 

(3) 

3-methylpyrazole 

(C2H5)2 

CH:CHC(CH 3 ):NN 

20 

0.945 

1 .472 


1946 

( 1 ) 

ethyl pyrotartrate 

1 1 

CzHs 

CsHeOACCHa) (C 2 H 5 ) 

21.9 

1 .029 

1.4196 

11-639 

1947 

eugenyl ether 

CHziCHCHzCeHsCO- 

17 

1.036 

1 .5383 

VI-963 

1948 

iso-eugenyl ether 

CH 3)2 (1,3,4) 
CHzCHzCH- 

19.1 

1.052 

1.57 

VI-956 

1949 

(1,3,4) 
fiuorene (9) 

C6H3(0CH3)2 

C 6 H 4 C 6 H 4 CHCH 3 

66.2 

1.026 

1.6101 

V-642 

1950 

(m.p. 46®) 
formate 

1 1 

HCO 2 CH 3 

20 

0.974 

1,344 

11-18 

1951 

furan ( 2 ) 

CH 3 C 4 H 3 O 

20 

0.913 

1.4344 

XVII-36 

1952 

furfuryl ether 

CH 3 OCH 2 C 4 H 3 O 

20 

1.02 

1 . 4570 

XVII-112 

1953 

furoate 

C 4 H 3 OCO 2 CH 3 

20 

1.18 

1.4860 

XVIII-274 

1954 

geranate 

C 11 HisOz 

19.1 

0.923 

1.4714 

♦ 11-210 

1955 

hemimellitenyl 

(CHjIsCeHzOCHs 

20 

0.976 

1.524 

♦♦VI-480 

1956 

ether 

hepta- 1 , 6 -diene- 

(1, 2,3,5) 

(CH 2 :CHCH 2 ) 2 C 0 H* 

20.6 

0.844 

1.4417 

1-456 

1957 

4-ol (4) 
heptane ( 2 ) 

CHs 

(CH3)2CHC5Hi, 

20 

0.698 

1.3950 

1-161 
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No. Substance 

1958 Methyl-heptane (3) 

1959 (4) 

1960 heptan-2-ol (2) 

1961 heptan-3-oi ( 2 ) 

1962 heptan-4-ol (2) 

1963 heptan-5-oi (2) 

1964 heptan- 6 -ol (2) 

1 965 heptan-3-ol (3) 

1966 hept-1-ene (2) 

1967 hept-2-ene (2) 

1968 hept-3-ene (2) 

(cia?) 

1969 hept-3-ene (2) 

(trans) 

1970 hept-4-ene (2) 

(ciaT) 

1971 hept-4-ene (2) 

(trana) 

1972 hept-5-ene (2) 

(cia?) 

1973 hept-5-ene (2) 

(trans) 

1974 hept- 6 -ene (2) 

1975 hept-1-eno (3) 

1976 hept-2-ene (3) 

(ci«7) 

1977 hept-2-ene (3) 

(trana) 

1 978 hept'-3>ene (3) 

(cis?) 

1979 hept-3-ene (3) 

(trana) 

1980 hept-4-ene (3) 

(cis?) 

1981 hept-4-ene (3) 

(trana) 

1982 hept-5-ene (3) 

(cia?) 

1983 hept-5-ene (3) 

(trana) 

1984 hept- 6 -ene (3) 

1985 hept-1-ene (4) 

1986 hept-2-ene (4) 

(cist) 


Formula 

C 2 H 5 CH(CH 3 )- 20 

(CH2)3CH3 

(C2H5CH2)2CHCH3 20 

CH3(CH2)4C0H: 20(?) 

(CH3)2 

(CH3)2CHCH0H- 20 

C4H9 

(CH3)2CHCH2- 20 

CHOHC 3 H 7 

(CH3)2CH(CH2)2- 20 

CHOHC 2 H 5 

(CH3)2CH(CH2)3* 20 

CHOHCH 3 

(CH 3 ) (C 2 H 5 )C 0 H* 19 

(C4H9) 

CH 2 :C(CH 3 )C 5 Hi, 20 

(CH 3 ) 2 C:CHC 4 H 9 20 

(CH 3 ) 2 CHCH:CH- 20 

CH 2 C 2 H 5 

(CH 3 ) 2 CHCH:CH- 

CH 2 C 2 HS 

CzHsCHiCHCHz- 20 

CH(CH3)2 
CzHsCH.CHCHz* 

CH(CH3)2 

CHaCHiCHCHzCHr 20 

CH(CH3)2 
CH3CH:CHCH2CH2- 
CH(CH3)2 

CH 2 :CH(CH 2 ) 3 CH: 20 

(CH3)2 

CH2:CHCH(CH3)* 20 

C 4 H 9 

CH3CH:C(CH3)- 20 

C 4 H 9 

CH3CH:C(CH3)- 

C4H9 

C 2 H 5 C(CH 3 ):CH- 20 

CH 2 C 2 H 5 
C 2 H 5 C(CH 3 ):CH- 
CH 2 C 2 H 5 

CzHjCHzCHCH: 20 

(CH 3 ) (C 2 H 5 ) 
CzHsCHiCHCH: 

(CH 3 ) (C 2 H 5 ) 

CHsCHiCHCHzCH: 20 

(CH 3 ) (CzHs) 
CH3CH:CHCH2CH: 

(CH,) (C 2 H 5 ) 

CHziCHCHaCHa- 20 

CH(CH3) (CiHs) 
CH2:CHCH2CH; 20 

(CHj) (C 3 H 7 ) 

CHsCHiCHCH: 20 

(CH 3 ) (C 3 H 7 ) 


di* Beil. Ref. 

0.706 1.3985 1-162 

0.705 1.3979 1-162 

0.879 1.4303 1-420 

0.825 1.4204 1-421 

0.821 1.4203 1-421 

0.808 1.4201 1-421 

0.813 1.4238 1-421 

0.827 1.4274 1-421 

0.721 1.4123 

0.725 1.4170 1-222 

0.706 1.407 


0.713 1.410 


0.718 1.412 


0.712 1.4070 *1-94 

0.711 1.406 

0.729 1.419 


0.728 1.418 


0.713 1.410 


0.723 1.414 


0.716 1.4094 
0,717 1.410 
0.716 1.410 
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INDEX OF REFRACTION— LIQUIDS 


No, 

Substance 

Formula 



riD* 

Beil. Ref. 

1987 

M«thyl-hept-2-en6 
(4) (trans) 

CHsCHiCHCH: 

(CHj) (C 3 H 7 ) 





1988 

1989 

hept-3-eno (4) 

(cis?) 

hept-3-ene (4) 
(trans) 

C2HsCH:C(CH3)‘ 

CH 2 C 2 H 5 

CzHsCHrCCCHj)* 

CH 2 C 2 H 5 

20 

0.725 

1.417 

1-222 

1990 

h0pt-2-ene-6-ol (2) 

(CH3)2C:CH(CH2)2- 

CHOHCH 3 

20 

0.854 

1 .4505 

1-448 

1991 

hept-1-ene-4-ol (4) 

CH2:CHCH2C0H: 

(CH3)CH2Q2H5 

21.3 

0.834 

1.4376 

1-449 

1992 

h0pt-2-ene-6-on0 

(2) 

(CH3)2C:CH(CH2)2- 

COCH 3 

20 

0.860 

1.4403 

1-741 

1993 

rt-hoptylate 

CH3(CH2)5C02CH3 

20 

0.88 

1.4114 

11-339 

1994 

w-heptyl k0ton0 

CH3(CH2)6C0CH3 

20(?) 

0 832 

1.4279 

1-709 

1995 

h0xane (2) 

(CH3)2CH(CH2)3CH3 

20 

0.679 

1.3849 

1-156 

1996 

" (3) 

C2H5CH(CH3)- 

CH 2 C 2 H 5 

20 

0.687 

1 . 3887 

1-157 

1997 

hexan-1-ol (2) 

CH3(CH2)3CH: 

(CH3)CH20H 

20 

0.82 

1.4226 

1-415 

1998 

hexan-2-ol (2) 

(CH3)2C0H(CH2)3- 

CH 3 

20(?) 

0.816 

1.4159 

1-415 

1999 

hexan-3-ol (2) 

(CH3)2CHCH0H- 

CH 2 C 2 H 5 

20 

0.82 

1.4215 

1-416 

2000 

hexan-6-ol (2) 

(CH3)2CH(CH2)3- 

CH 20 H 

20(?) 

0.82 

1.4254 

1-416 

2001 

hexan-3-ol (3) 

C2H5CH2Ci 

(CH 3 ) ( 0 H)C 2 H 5 

20 

0.82 

1.423 

1-416 

2002 

hex-1 -one (2) 

CH2:C(CH3)C4H9 

i 

0.700 

1.404 


2003 

hox-2-0n0 (2) 

(CH3)2C:CHC3H7 

20 

0.709 

1.410 

**1-197 

2004 

2005 

hex-3-one (2) 

(Hs7) 

1 hex-3-eno (2) 
t (tranjf) 

(CH 3 ) 2 CHCH:CH- 

C 2 H 5 

(CH 3 ) 2 CHCH:CH- 

C 2 H 5 

20 

0.694 

1.399 


2006 

h0x-4-eno (2) 

(r£a) 

CHaCHiCHCHz- 

CH(CH3)2 

20 

0.700 

1.400 


2007 

hex-4-ene (2) 

(tranif) 

CH3CH:CHCH2- 

CH(CH3)2 

20 

0.700 

1.400 


2008 

hex-5-0n0 (2) 

CHz:CHCH2 CH2- 

CH(CH3)2 

20 

0.692 

1.3970 

*1-91 

2009 

h0x-1-0n0 (3) 

CH2:CHCH(CH3)’ 

C 3 H 7 

20 

0.695 

1 397 


2010 

2011 

h0x-2-en0 (3) 

(cis?) 

hex-2-ene (3) 

(trans) 

CH3CH:C(CH3)- 

C 3 H 7 

CH3CH:C(CH3)* 

C 3 H 7 

20 

0.712 

1.410 

*1-91 

2012 

hex-S-ene (3) 

(cis?) 

C2H5C(CH3) :CH* 

C 2 H 5 

20 

0.703 

1.407 

♦♦1-198 

2013 

hox-3-ono (3) 

(trans) 

CzHsCiCHj) :CH- 
C 2 H 5 





2014 

hex-4-en0 (3) 

(cis) 

CHaCHrCHCH: 

(CH 3 ) (C 2 H 5 ) 

20 

0.701 

1.399 


2015 

hex-4-eno (3) 

(trans) 

CHsCHrCHCH: 

(CH 3 ) (C 2 H 5 ) 

20 

0.698 

1.399 


2016 

hex-5-ene (3) 

CH2:CHCH2CH; 

(CH 3 ) (C 2 H 5 ) 

20 

0.697 

1.399 
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No. 

Substance 

Formula 



no*' 

Beil. Ref. 

2017 

Methyl-hex-5-ene- 
2-01 (2) 

CH2:CH(CH2)2C0H: 

(CH 3)2 

16.2 

0.838 

1.4345 

1-447 

2018 

A2-hexenic acid (a) 

CzHsCHrCHCH: 

(CH3)C02H 

20 

0.942 

1.4395 

*♦11^10 

2019 

“ (t) 

CHaCHzCCCHa) :CH* 
CH2CO2H 

20 

0.966 

1.4503 

**11-411 

2020 

n-hexyl ketone 

CH 3 (CH 2 ) 5 C 0 CH 3 

20 

0.819 

1.4161 

1-704 

2021 

n-hexyl ketoxime 

CH 3 C(:N 0 H)- 

CfiHia 

20 

0.886 

1.4511 

1-705 

2022 

n-hexylpropioiate 

CeHiaCiCCOzCHB 

12.5 

0.924 

1.4518 

11-490 

2023 

hydracryiate 

HOCH2CH2CO2CH3 

20 

1.12 

1.432 

*111-112 

2024 

hydrindone (/9) 

C 6 H 4 CH 2 CH(CH 3 )* 

1 

CO 

1 

20 

1.066 

1.5538 

yiI-372 

2025 

hydrogen pyro- 
tartrate 

CH 3 CH(C 02 CH 3 )* 

CHaCOzHt 

20.7 

1.144 

1.4323 

11-639 

2026 

2-hydroxystyrene 

(1') 

H 0 C 6 H 4 C(CH 3 ) :CH2 

18.5 

1.030 

1.5490 

VI-572 

2027 

3-hydroxy8tyrene 

(a) 

H 0 C 6 H 4 C(CH 3 ): 

CH2 

13.0 

1.048 

1.6734 

*\/I-284 

2028 

hydroxylamine (/S) 

CH3NHOH 

20 

1.000 

1.4164 

IV-534 

2029 

indazole (1) 

CsHglMz 

99.2 

1.032 

1 . 5522 


2030 

indene (1) 

C 6 H 4 C(CH 3 ) :CHCH2 

1 1 

27 

0.968 

1 . 5591 

V-520 

2031 

iodide 

CH3I 

21 

2.277 

1 . 6293 

1-70 

2032 

isoxazole (a) 

CHaCrCHCHrNO 

1 1 

20 

1.023 

1.44 

XXVII-16 

2033 

“ (t) 

1 I 

CHaCCHtCHON 

1 1 

20 

1 1.022 

1.44 

XXVII-16 

2034 

1-keto-1,2,3,4- 
tetrahydronaph- 
thalene (7) 

(m.p. 33°) 

1 \ 

CHaCcHaCOCHz- 

1 

CH2CH2 

35 

1.057 

1.5567 


2035 

1-keto-1, 2,3.4- 
tetrahydronaph- 
thalene (2) 

C 6 H 4 C 0 CH(CH 3 )* 

1 

CH2CH2 

j 

20.9 

1.060 

1.5515 

*Vn .97 

2036 

lactate 

CH3CHOHC02CH3 

16 

1.08 

1.4156 

III-280 

2037 

tso-lauronolate 

(CH 3 ) 3 C 5 H 4 C 02 CH 3 

20 

0.970 

1.469 

IX-58 

2038 

p-menthatriene (2) 

Cji Hi6 

19 

0.874 

1.5012 

V-441 

2039 

nriethenyl-o- 

phenyieneamidine 

C6H4N(CH3)CH:N 

1 1 

17.1 

1.128 

1.6013 

XXm-132 

2040 

a-methoxyacrylate 

CH 2 :C( 0 CH 3 )C 02 ' 

1 CH3 

20 

1.068 

1.4316 

*111-134 

2041 

o-methoxybenzoate 

CH3OC6H4CO2CH3 

19.5 

1.157 

1.5342 

X-71 

2042 

2-methoxyben- 

zoylacetone 

(CH3) (CH30)C6H3- 
COCH2COCH3 

20 

1.118 

1.5847 


2043 

/?- m ethoxy c in- 
namate 

C 6 H 5 C( 0 CH 3 ):CH» 

CO2CH3 

24.7 

1.118 

1.5497 

*X-133 

2044 

o-methoxycin- 

namate 

CH30C6H4CH:CH- 

CO2CH3 

16.7 

1.137 

1.5854 

X-291 

2045 

7-methoxycoumar- 
one (2) 

CH3OC6H3CH: 

1 

C(CH 3)-0 

.1 

1 20 

1.119 

* 

1.5636 



tOr CHjCHCCOaHjCHiCOzCHs 
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No. 

Substance 

Formula 

i®C. 


np^ 

Beil. Ref. 

2046 

lllethyl-3-methoxy- 
coumarone (5) 

CH3C6H3C(0CH3): 

1 

CH-O 

1 

24.3 

1,107 

1 . 5504 

♦XVII-64 

2047 

6-methoxyhydrin- 
done (2) 

CHaOCeHjCOCH- 

1 

(CH 3 )CH 2 

16.9 

1.119 

1 . 5588 

♦VIII-560 

2048 

o-methoxyhydro- 

cinnamate 

CHiOC^H^CHzCHv 

CO 2 CH 3 

18.4 

1.095 

1.5126 

X-242 

2049 

2 -methoxystyren 0 

d') 

CH30C6H4C(CH3): 

CH 2 

19 

0.99 

1.5315 

VI-572 

2050 

3-methoxystyrenG 

O') 

CH30C6H4C(CH3) : 
CH 2 

20(?) 

0.99 

1.5417 

VI-573 

2051 

<x-methylaceto- 

acetate 

CH3C0CH(CH3)C02' 

CH 3 

23.8 

1.031 

1 .4163 

III-679 

2052 

/S-methylcmnamate 
(m.p. 29°) 

CfiHsC (CH 3 ) :CHC 02 ' 
CH 3 

37.8 

1 .054 

1 . 5505 

IX-614 

2053 

p-methylcinnamate 
(m.p. 57°) 

CH 3 C 6 H 4 CH:CH- 

CO 2 CH 3 

56.6 

1.027 

1.5581 

*IX-256 

2054 

l-methylcyclohex- 
(2 or 3) -606-3- 
acetato 

CH3C6HaCH2C02- 

CH 3 

15.7 

0.969 

1.4582 

*IX-30 

2055 

1-methylcyclohex- 

1-ene-4-acetate 

CHaCcHaCHaCOr 

CH 3 

16.9 

0.961 

1.4540 

♦IX-30 

2056 

2-methylcyclo- 

hexylidene-1- 

acetate 

CH 2 (CH 2 ) 3 CH* 

1 

(CH 3 )C:CHCOr 

_i 

CHj 

14.2 

0.977 

1.4807 

*IX-51 

2057 

3-methylcyclo- 

hoxylidene-l- 

acetate 

(CH3)C6H9:CHC02- 

CH 3 

15.5 

0.975 

1.4793 

' *IX-30 

2058 

4-methylcyclo- 

hexylidene-1- 

acetate 

(CH 3 )C 6 H 9 :CHC 02 * 

CH 3 

16.9 

0.970 

1.4758 

♦IX-31 

2059 

a-methyl-o- 

methoxycin- 

namate 

CH 3 OC 6 H 4 CH: 

C(CH3)C02CH3 

15.2 

1.126 

1 . 5721 

X-311 

2060 

^-methyl-o-meth- 

oxycinnamate 

CH30C6H4C(CH3): 

CHCO 2 CH 3 

16.7 

1.104 

1.5488 

*X-137 

2061 

/S-methyl-2-meth- 
oxy-5-methyl- 
cinnamate 
(m.p. 36®) 

(CH 3 ) (CH 30 )C 6 H 3 - 
C(CH 3 ) :CHCOr 
CH 3 

12.7 

1.087 

1.5472 

♦X-141 

2062 

6-methyl-1-naph- 

thoate 

CHsCtoHgCOaCHa 

20 

1.135 

1.606 

♦IX-279 

2063 

methyloximino- 

cyanoacetate 

NCC(:N0CH3)C02' 

CH 3 

20 

1.177 

1.4591 

III-775 

2064 

^-methylphenyl- 

glycidate 

C6H5C(CH3)-CH- 

1 

(C02CH3)0 

20 

1.123 

1.5131 

XVIII-306 

2065 

a-methylstyreno 

(p) 

CH3C«H4C(CH3) : 

CHa 

18.7 

0.902 

1.6345 

V-490 
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INDEX OF REFRACTION— LIQUIDS 


fiD^ Beil. Ref. 


2066 

lliethyl-3-methylene- 
cyclohex-1 -ene 
(1) I 

CHaCeHr.CHz 

2067 

3-methylenehexane 

C2H5CH2C(:CH2)* 


(2) 

CH(CH3)2 

2068 

4-methylenehexane 

CH2:C(C2H5)CHr 


(2) 

CH(CH3)2 

2069 

5-methyienehexane 

CH2:C(CH3)CH2- 


(2) 

CH2CH(CH3)2 

2070 

2-methylenehexane 

CH2:C(CHi)CH: 


(3) 

(CH3) (C 3 H 7 ) 

2071 

4-methyien6hexane 

CH2:C(C2Hs)CH: 


(3) 

(CH 3 ) (CzHs) 

2072 

5-methylenehexane 

CH2:C(CH3)CH2CH: 


(3) 

(CH 3 ) (C 2 H 5 ) 

2073 

3-methylene- 

(CH3)2CH.C(C2Hs): 


pentane (2) 

CH 2 

2074 

naphth-1-aldehyda 
(4) (m.p. 34») 

CH 3 C 10 H 6 CHO 

2076 

naphthalene (a) 

C 10 H 7 CH 3 

2076 

O) 

(m.p. 37®) 

C 10 H 7 CH 3 

2077 

naphthyl ether (a) 

CH 3 OC 10 H 7 

2078 

naphthyl ketone (a) 

CH3COC,oH7 

2079 

nitroamine 

CHjNHNOzCm.p. 38®) 

2080 

nonane (2) 

(CH3)2CHC7H,5 

2081 

** (3) 

CaHs(CHj)CHC.Hi3 

2082 

“ (5) 

(C4H9)2CHCH3 

2083 

ro-nonyl ketone 

CH3(CH2)8C0CH3 

2084 

octa-4,6-diene (2) 

CH 3 CH:(CH) 2 :CH 



CH2CH(CHj)2 

2085 

octane (2) 

(CH3)2CHC6Hi3 

2086 

“ (3) 

(CHj) (CzHs)- 
OHCsHn 

2087 

« (4) 

C 3 H 7 CH(CH 3 ) (C 4 H 9 ) 

2088 

octan-4-ol (3) 

C2H5(CH2)2CH0H- 

CH(CH3)C2H5 

2089 

palmitate (m.p. 30®) 

C 15 H 31 CO 2 CH 3 

2090 

penta-1, 3-diene (2) 

CH2:C(CH3)CH:CH' 


(cw7) 

CH 3 

2091 

penta- 1,3-diene (2) 

CH 2 :C(CH 3 )CH:CH- 


(trofia) 

! CH 3 

2092 

penta-2,3-dtene (2) 

1 (CH3)2C:C;CHCH3 

2093 

penta-2, 4-diene (2) 

CH2:CHCH:C(CH3)2 

2094 

penta-3, 4-diene (2) 

CH2:C:CHCH(CH3)2 

2095 

penta-1,2-dien6 (3) 

CH2:C:C(CH3)C2H5 

2096 

penta-1,3-di6n6 (3) 

CH 2 :CHC(CH 3 ) :CH- 


I (claT) 

CH 3 

2097 

penta-1, 3-diene (3) 

CH 2 :CHC(CH 3 ) :CH- 


(trans) 

CH 3 

2098 

penta- 1,4-diene (2) 

CH2:C(CH3)CH2- 

CH:CH 2 

2099 

penta-1, 4-diene (3) 

(CH2:CH)2CHCH3 

2100 

pentane (2) 

(CH3)2CHC3H7 

2101 

“ (3) 

(C2H5)2CHCH3 





0.839 ! 1.4872 I *V-64 


1.6026 

V-567 

1 . 6232 
1.6280 
1.4616 
1.408 

VI-606 

Vn-401 

IV-567 

1-168 

1.4126 

1.4116 

1 . 4300 
1.4543 

1-168 

1-713 

1-260 

1 . 4031 

1 . 4062 

1-166 

1-166 

1 . 4061 
1.4317 

•1-63 

•*1-457 

1.4175 

11-372 


0.735 

1 .452 

*1-118 

0.694 

1.406 


0.695 

1.405 


0.653 

1.3718 

1-148 

0.664 

1.3765 

1-149 
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INDEX OF REFRACTION-LIQUIDS 


No. 

Substanoe 

Formula 



flD* 

Beil. Ref. 

2102 

Mlathl-pentan-1 -ol 

(2) 

C2H5CH2CH(CHj)* 

CHzOH 

20 

0.829 

1,4178 

1-409 

2103 

pentan-3>ol (2) 

(CH 3 ) 2 CHCH 0 H* 

C 2 H 5 

20 

0.824 

1.4135 

1-410 

2104 

p6ntan-4-ol (2) 

CHaCHOHCHr 

CH(CH3)2 

20 

0.806 

1.4087 

1-410 

2105 

pentan>5-ol (2) 

(CH,) 2 CH(CH 2 )r 

CH 2 OH 

20 

0.816 

1.4142 

1-411 

2106 

pentan-2-ot (3) 

CH3CH0HCH(CH3)- 

C 2 H 5 

18 

0.831 

1.4205 

1-411 

2107 

pentan-3-ol (3) 

(C2H5)2COHOHi 

20 

0.824 

1.4196 

1-411 

2108 

pentan-4-ol 
acetate (2) 

CHaCOzCHCCHi)* 

CH 2 CH(CHt )2 

20 

0.858 

1.4008 

2109 

pent-l-ene (2) 

CH2:C(CH3)0H2C2H5 

20 

0.682 

1.3925 

1-217 

2110 

pent-2-ene (2) 

(CH3)2C;CHQ|H5 

20 

0.686 

1 . 4004 

1-217 

2111 

pent-3-ene (2) 

(<•*«?) 

(CH 3 ) 2 CHCHsCH- 

CH 3 

20 

0.672 

1.389 

*1-90 

2112 

pent-3>ene (2) 
(trans?) 

(CH 3 ) 2 CHCH;CH* 

CH 3 

20 

0.670 

1.388 

*1-90 

2113 

pent-4-ene (2) 

OHz'.OHOHzCH: 

(CH3)2 

20 

0.665 

1.384 


2114 

pent-1-ene (3) 

CH2:CHCH(CH3)* 

C 2 H 5 

20 

0.670 

1 .384 


2115 

pent-2*ene (3) 

(cis7) 

CH3CH;C(CH,)C2H5 

20 

0.699 

1 .4045 

1-217 

2116 

pent-2-ene (3) 
(crane?) 

CH3CH:C(CHj)C2Hs 

20 

0.694 

1.4016 

1-217 

2117 

pent>3-ene-2-ol (2) 

CHsCHrCHCOH: 

(CH3)2 

20 

0.835 

1.4302 

1-445 

2118 

phenylacetate 

C 6 H 5 CH 2 CO 2 CH 3 

16 

1.044 

1.5091 

IX-434 

2119 

l-phonyl-hepta- 
1,3-diene (6) 

C6H5(CH:CH)2CH2- 

CH(CH3)2 

20 

0.951 

1 . 5855 

V-525 

2120 

l-phenyl-hexa- 
1,3-diene (5) 

C6H5(CH:CH)2- 

CH(CH3)2 

20 

0.925 

1.5873 

V-524 

2121 

phenylhydrazine (a) 

C6H5N(CH3)NH2 

21.6 

1.038 

1.5824 

XV-117 

2122 

“ 03) 

CeHsNHNHCHj 

23.1 

1.03 

1.572 

XV-118 

2123 

fiophenyioxazoline 

(/3) 

N:C(C 6 H 5 ) 0 CH- 

1 

(CH 3 )CH 2 

1 ^ 

22.9 

1.070 

1.5460 

XXVII-51 

2124 

phenytpropiolate 
(m.p. 25^) 

1 w 

CsHsCiCCOzCHj 

30.5 

1.077 

1.5601 

IX-634 

2125 

o-phthalaldehyde- 

carboxylate 

HC0C6H4C02CH3 

20.3 

1.195 

1.541 

*X-316 

2126 

phthalide 

C6H4C00CH(CH3) 

1 1 

20 

1.158 

1.5447 

XVII.3I8 

2127 

piperidine (N) 

CsHioNCHi 

20 

0.818 

1.4464 

XX-16 

2128 

“ (2) 

CH 2 (CH 2 ) 3 NHCH* 

1 1 

CH 3 

23.6 

0.844 

1.4464 

XX.95 

2129 

•' (3) 

1 

CHsCH- 

1 

(CH2)3NHCHt. 

1 

24.3 

0.845 

1.4463 

XX-100 
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INDEX OF REFRACTION— LIQUIDS 


No. 

SubBlanoe 

Formula 

<,°C. 


n2>‘ 

Beil. Ref. 

2130 

Mvthyl-piperidine (4) 

CHzCHzNHCHr 

1 

CH 2 CHCH 3 

1 

21.6 

0.845 

1.4378 

XX-101 

2131 

propionate 

CzHsCOaCHj 

18.9 

0.917 

1.3770 

n-239 

2132 

propiophenone-o- 

carboxyiate 

C2HsCOC6H4COr 

CH 3 

15.2 

1.129 

1.5240 

♦IX-334 

2133 

2-i«o-propyl-3- 
acetoxycouma> 
rone (5) 

CHaCcHaCCOzC- 

1 - - 

CHa) :C(C3H7) 0 

20 

1.081 

1.5281 

*XVII-69 

2134 

2-n-propy icou ma- 
ranone (5) 

CHaCfiHaCOCH- 

1 

(C3H7)0 

1 

20 

1.064 

1.545 


2135 

2*MO-propyl- 
coumaranone (5) 
(m.p. 26°) 

GHjCsHaCOCH* 

1 

(CaH7)0 

1 

13.8 

1.071 

1.5429 

♦XVII-69 

2136 

3>£«o-propyl> 
cyclopentane (1) 

(CH3)CH. 

CH(CHz)2CH- 

1 

(CH,)CH2 

1 

19 

0.773 

1.4250 

*V-18 

2137 

4-l«o-propyl-1- 
dichloromethyl- 
cyclohex-2-ene- 
6>one (1) 

(CaH7) (CH3)C5H5* 

COCHCI 2 

16.8 

1.142 

1.5014 

VII.138 

2138 

yi-propyl ether 

CHaOCHzCzHs 

14.3 

0.74 

1.3602 

1-354 

2139 

i«o-propyl ether 

CHaOCHCCHalz 

20 

0.735 

1.3576 

1-362 

2140 

n-propyi ketone 

CHaCOCHzCzHs 

20.2 

0,81 

1.3895 

1-676 

2141 

»so-propyi ketone 

CH3C0CH(CH3)2 

16.0 

0.805 

1 . 3879 

1-682 

2142 

n-propyl ketoxime 

CH3C(N0H)C3H7 

20 

0.910 

1.4450 

1-677 

2143 

6-£»o-propyl- 
phenol (2) 

(CHa) (C 3 H 7 ) : 
C 6 H 3 OH 

15.2 

0.987 

1.5239 

VI-526 

2144 

pseudo-cumenyl 

ether 

(CH3)3C6H20CH3 
(1, 2,4,5) 

20 

0.964 

1.519 

VI-510 

2145 

pyran (a) 

CH3CHCH:CHCH: 

CHO W 

20 

0.917 

1.4532 


2146 

pyrazine 

CH 3 CCHNCHCHN 

1 1 

18.7 

1.030 

1 . 5067 

XXIII-94 

2147 

pyrazoie (1) 

C 4 H 6 N 2 

13.7 

0.993 

1 .4786 

XXIII-40 

2148 

“ (3) 

C 4 H 6 N 2 

16.3 

1.01 

1.4971 

XXin-50 

2149 

“ (5) 

N:C(CH3)CH: 

1 

CHNH 

1 

13.7 

1.023 

1.4941 

XXIII-50 

2150 

pyrrole (1) 

C 4 H 4 NCH 3 

16 

0.915 

1.4888 

XX-163 

2151 

quinoline (a) 

CsH4CH:CHC* 

1 

(CHa) :N 

1 

25.4 

1.054 

1.6091 

XX-388 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/°c. 



Beil. Ref. 

2152 

Methyl-quinoline (3) 

C 6 H 4 .CH:C(CH 3 )* 

1 

CH:N 
1 

20 

1.067 

1.6171 

XX-394 

2153 

" (4) 

C6H4 CCCHa) :CH* 

1 

CH:N 

20 

1.087 

1.6206 

XX-395 

2154 

(6) 

CH 3 C 6 H 3 (CH) 3 :N 

1 1 

20 

1.065 

1.6157 

XX-397 

2155 

•• (7) 

CH 3 C 6 H 3 (CH) 3 :N 

1 1 

20.8 

1.067 

1.6149 

XX-400 

2156 

“ (8) 

CH 3 C 6 H 3 (CH) 3 :N 

1 1 

20.8 

1.072 

1.6162 

XX-401 

2157 

iso-quinoline (a) 

CsHaCHiCH-N'.C- 

1 . 1 

CH3 

20.5 

1.076 

1.6095 

XX-403 

2158 

ricmoieate 

HOC, 7 H 32 COaCH 3 

22 

0.924 

1.4588 

11-387 

2159 

salicylate 

HOC6H4CO2CH3 

18.1 

1.186 

1 . 5377 

X-70 

2160 

stilbene (m) 

(m.p. 53°) 

CH3C6H4CH:CH- 

CeHs 

60.5 

0.989 

1.6363 

♦V-311 

2161 

styrene (a) 

CfiHsCCCHj) :CH2 

20 

0.911 

1 . 5386 

V-484 

2162 

2163 

styrene (/3) (cia?) 

“ (0) 

(trans?) 

CfiHsCHiCHCHj 

C6HsCH:CHCH3 

20 

0.911 

1.545 

V-481 

2164 

styrene (o) 

CH 3 C 6 H 4 CH:CH 2 

14.1 

0.916 

1.5477 

HtV-233 

2165 

" (p) 

CH 3 C 6 H 4 CH:CH 2 

16.4 

0 900 

1 . 5447 

V-485 

2166 

(a,^-tetrahydro- 
benz) -2,3-isox- 
azoie (1) 

CH3C6H7CH;N0 

1 1 

20 

1.062 

1.492 


2167 

(/SjT-tetrahydro- 
benz)-2,3-i3ox- 
azole (1) 

CHaCeHyCiCHON:) 

20 

! 

1.059 

1.491 


2168 

totrahydro- 
indazoie (2) 

CHjIMCHrCsHs-'N 

1 _! 

1 20 

1 1.030 

1.517 


2169 

6,6,7,8-t0trahydro- 
naphthalene (2) 

CH 3 C 6 H 3 (CH 2 ) 3 CH 2 

1 1 

15.1 

0.954 

1 . 5372 

**V-394 

2170 

tetrahydroquinoline 

(2) 

C,oH,3N 

20 

1.02 

1.5727 

XX-283 

2171 

thiocyanate 

CHjSCN 

23.8 

1.069 

1.4680 

III-175 

2172 

iso-thiocyanate 
(m.p. 35°) 

CH3NCS 

40 

1.07 

1 . 5245 

IV-77 

2173 

thionaphthene (5) 

CH3C6H3CH:CHS 

1 1 

21.7 

1.111 

1.6148 

*XVII.27 

2174 

thiophene (2) 

CH3C4H3S 

15.3 

1.02(?) 

1.524 

XVII-38 

2175 

" (3) 

CH3C4H3S 

14.8 

1.02(?) 

1.524 

xvn-38 

2176 

thymyl ether 

(CHi) (C 3 H 7 )C 6 H 3 * 
0CH3 

28 

0.931 

1.5024 

VI-536 

2177 

tolyl carbinol (m) 

CH3CHOHC6H4CH3 

20 

0.993 

1.5243 

♦VI-254 

2178 

“ Cp) 

CH 3 CH 0 HC«H 4 CH 3 

20 

1.003 

1.5332 

VI-508 

2179 

tolyl ketone (o) 

CH3C0C6H4CH3 

16.8 

1.001 

1.5242 

VII-306 

2180 

« » (p) 

CHsCOCsHaCHj 

22 

0.989 

1.5283 

VII-307 

2181 

Y#T»'y-trlchloro-/8- 

acetoxybutyrate 

CbCCH(OjCCHj)- 

CH 2 CO 2 CH 3 

14.5 

1.394 

1 . 4682 

*111-117 

2182 

'y^rf'V-trlchloro- 

crotonate 

CljCCHiCHCOiCHj 

21.2 

1.397 

1.4898 

*11-190 
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No. 

Substance 

Formula 

<,®c. 

d 4 ^ 

/ID* 

Beil. Ref. 

2183 

Methyl-urethane 

CH3NHCO2C2HS 

18.9 

1.009 

1.4200 

IV-64 

2184 

Methylal 

CH2(0CH3)2 

20 

0.88 

1.3534 

1-574 

2185 

Methylene chloride 

CH2CI2 

20 

1.336 

1.4237 

1-60 

2186 

cyclohexane 

CH 2 :C(CH 2 ) 4 CH 2 

1 1 

20 

0.803 

1.4528 

V-69 

2187 

heptane (3) 

CH 2 :C(C 2 H 5 )C 4 H 9 

20 

0.727 

1.4157 

*♦1-201 

2188 

“ (4) 

(C 2 H 5 CH 2 ) 2 C:CH 2 

20 

0.724 

1.4136 


2189 

hexane (3) 

CH 2 :C(C 2 H 5 )C 3 H 7 

20 

0.708 

1 .405 


2190 

iodide 

CH2I2 

15 

3.33 

1.7425 

r-71 

2191 

pentane (3) 

CH 2 :C(C 2 H 5)2 

20 

0.689 

1.3969 

**1-195 

2192 

Myrcene 

C10H16 

20 

0.798 

1.4707 

1-264 

2193 

Myristic acid 

(m.p. 58®) 

CH3(CH2)i2C02H 

60 

0.858 

1.4308 

11-365 

2194 

Naphthaldehyde (a) 

C10H7CHO 

19.3 

1.15 

1.6546 

VII-400 

2195 

“ ifi) 

(m.p. 61®) 

CioHyCHO 

99.4 

1.078 

1.6211 

VII-401 

2196 

Naphthalene 

(m.p. 80®) 

CioHg 

98.4 


1.5823 

V-531 

2197 

decahydride 

C10H1S 

18 

0.895 

1.4804 

V-92 

2198 

Naphthol (a) 

(m.p. 96®) 

C10H7OH 

98.7 

1.099 

1.6206 

VI-596 

2199 

Naphthonitrile (a) 

(m.p. 36®) 

C10H7CN 

17.8 

1.11 

1.6298 

IX-649 

2200 

Naphthylamlne (fi) 
(m.p. Ill®) 

C10H7NH2 

98.4 

1.0G1 

1.6493 

XII-1265 

2201 

2202 

Naphthylamlne (a) 
(m.p. 50®) 
Naphthylene- 

CtoH7NH2 

51 

1.1 

1.6703 

XII-1212 


diamine (1,6) 

(m.p, 78®) 

CioH6(NH2)2 

99.4 

1.147 

1 . 7083 

XIII-204 

2203 

diamine (1,8) 

(m.p. 66®) 

CtoH 6 (NH 2)2 

99.4 

1.127 

1.6828 

XIII-205 

2204 

Neomenthol (I) 

C10H20O 

20 

0.900 

1.4603 

♦VI-29 

2205 

Nerolldol 

C15H260 

20 

0.87 

1.4898 

1-464 

2206 

Nicoteine (iao) 

C10H12N2 

20 

1.098 

1 . 5749 


2207 

Nicotine 

C,oHmN2 

20 

1.009 

1.5286 

XXIII-111 

2208 

2209 

1 “ (meCa) 

Nitric acid 

C,oH,4N2 

HN03 

19.7 

16.4 

1.002 

1 . 5551 

1.397 


2210 

Nitro-anisoie (o) 

CH30C6H4N02 

20 

1.254 

1 . 5620 

VI-217 

2211 

anisole (p) 

(m.p. 54®) 

CH30C6H4N02 

60 

1.219 

1.5707 

VI-230 

2212 

benzene 

C 6 H 5 N 02 

20 

1.21 

1 . 5524 

V-233 

2213 

benzyl chloride (o) 
(m.p. 49®) 

N02C6H4CH2CI 

61.5 


1.5557 

V-327 

2214 

benzyl chloride (m) 
(m.p. 45®) 

N02C6H4CH2CI 

61.5 


1.5577 

V-329 

2215 

benzyl chloride (p) 
(m.p. 71®) 

N02C6H4CH2CI 

61.5 


1.5647 

V-329 

2216 

bromoform 

Br3CN02 

12.5 

2.811 

1.5831 

X-77 

2217 

chloroform 

CI3CNO2 

22.8 

1.651 

1.4608 

1-76 

2218 

p-creaot (2) 

(m.p. 37®) 

(CH 3 ) (H 0 )C 6 H 3 N 02 
(1,4,2) 

38.6 

1.240 

1 . 5763 

VI-412 

2219 

2,6-dimethyl- 
heptane (2) 

(CH3)2C(N02)- 

(CH2)3CH(CH3)2 

18 

0.915 

1.4326 

1-167 

2220 

2,5-di methyl- 
hexane (2) 

(CH3)2C(N02)- 

(CH 2 ) 2 CH(CH 3)2 

20 

0.921 

1.4316 

1-163 







134 * 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 



riD* 

BeU. Ref. 

2221 

Nitro-2,7-dimethyi- 
octane (1) 

(CH3)2CH(CH2)4- 

CH(CH3)CH2N02 

21 

0,925 

1.4426 

1-169 

2222 

2,7-dimethyl- 
octane (2) 

(CH3)zCNOi- 

(CH 2 ),CH(CH,), 

20 

0.909 

1.4357 

1-169 

2223 

2,4-dimelhyl- 
pentane (2) 

(CH3)2C(N02)CH2* 

CH(CH3)* 

30 

0.94 

1.4235 

1-158 

2224 

ethane 

CH 3 CH 2 IMOI 

24.3 

1.047 

1 . 3901 

1-100 

2225 

methane 

CH 3 N 02 

20 

1.139 

1.3935 

1-74 

2226 

2-methyibutane (4) 

(CH3)2CHCH2* 

CH 2 N 02 

20 6 

0.960 

1.4181 

1-140 

2227 

pentane (1) 

CH 3 (CH 2 ) 3 CH 2 N 02 

20(?) 

0.948 

1.4218 

1-133 

2228 

phenetole (o) 

C 2 HjOCs H 4 NO 2 

20 

1.19 

1 . 5425 

VI-218 

2229 

piperidine (1) 

C 5 H 10 O 2 N 2 

26.4 

1.152 

1.4954 

XX-84 

2230 

propane (1) 

CH 3 CH 2 CHXN 02 

24.3 

1.002 

1 .4003 

1-115 

2231 

toluene (o) 

CH 3 C 6 H 4 NO* 

20.4 

1.163 

1 . 5474 

V-318 

2232 

“ (m) 

CH 3 C 6 H 4 N 02 

21 

1.16 

1 . 5470 

V-321 

2233 

(P) 

(m.p, 52°) 

CH 3 C 6 H 4 NOJ. 

62.5 

1 13 

1 . 5346 

V-323 

2234 

Nitrogen dioxide 

N 02 

-90 


1.330 


2235 

Nitroso-di-iao- 

butylamine 

((CH3)2CH- 

CHzUNNO 

21.2 

0.892 

1.4439 

IV-172 

2236 

ethyiurethane 

C2H5N(N0) C02* 

C 2 H 5 

20 

1.071 

1.4322 

IV-129 

2237 

mothylaniline (iV) 

C6H5N(CH3)N0 

20 

1 124 

1.5769 

XII-579 

2238 

piperidine (N) 

C 5 H 10 NNO 

18.5 

1.063 

1.4933 

XX-83 

2239 

Nitrous oxide 

N 20 

16 


1.193 


2240 

Nonacosane 

(m.p. 64°) 

C 29 Hco 

65 

0.77 

1.4364 

1-176 

1 2241 

Nonane (rt) 

CH3(CH2)7CH3 

20 

0.718 

1 .4055 

1-165 

2242 

Nonanol (1) 

CH3(CH2)7CH20H 

1 20 

0.828 

1.4311 

1-423 

2243 

“ (2) 

CH3(CH2)6CH0H- 

CHj 

20(?) 

0.823 

1.4353 

1-423 

2244 

“ (3) 

CzHsCHOHCsHij 

20 

0.825 

1 . 4308 

1-424 

2245 

“ (5) 

(C4H9)2CH0H 

20 

0.823 

1.430 

1-424 

2246 

Nondecane (n) 

(m.p. 32*’) 

CH3(CH2)i7CH3 

34.6 

0.775 

1.436 

1-174 

2247 

Nonylenic acid (a,^) 

CH 3 (CH 2 )sCH:CH- 
CO 2 H 

20 

0.930 

1.454 

11-453 

2248 

nitrile (a^) 

CeHisCHiCHCN 

20 

0.833 

1.445 

**11-417 

2249 

Nonylenyl chloride 

(«/^) 

CH3(CH2)5CH:CH* 

COCI 

20 

0.967 

1.460 

*11-194 

2250 

Nonyl formate (y) 

HCO 2 C 9 H 19 

20 

0.869 

1.421 

**11-32 

2251 

Nopinane 

CgHie 

20(?) 

0.86 

1 .4641 

*V-42 

2252 

Octacosane 

(m.p. 65°) 

C 28 H 56 

65 

0.77 

1.4354 

1-176 

2253 

Octadecane (n) 

CH3(CH2)i6CH3 

35.2 

0.77 

1.4349 

1-173 

2254 

Octahydrophenan- 

threne 

CmHis 

20 

1.025 

1 . 5668 

V-627 

2255 

Octane (n) 

CH3(CH2)6CH3 

20 

0.703 

1.3975 

1-159 

2256 

Octanol (1) 

CHj(CH2)6CH20H 

20.5 

0.826 

1.4304 

1-418 

2257 

“ (2) 

CHjCHOHCsHis 

20 

0.822 

1.4256 

1-419 

2258 

" (2) t 

CHaCHOHCcHis 

20 

0.822 

1 .4244 

1-419 

2259 

Octene (1) 

CH2:CH(CH2)5CH3 

20 

0.716 

1.4088 

1-221 

2260 

(2) (cis) 

CHjCHiCHCsHti 

20 

0.724 

1.4150 

**1-200 

2261 

** (2) (trana) 

CHaCHrCHCsHii 

20 

0.720 

1.4132 

**1-200 

_ 2262 

•' (3) (cis) 

C2H5CH:CHC4H9 

20 

0.721 

1.4135 



t Mixture of I and dl. 





1S48 


INDEX OF REFRACTION— LIQUIDS 


No. Substance 

2263 Octene (3) {trana) 

2264 “ (4) (cw) 

2265 “ (4) {trnna) 

2266 Octracenone 

2267 Octyl acetate (n) 

2268 amine (n) 

2269 amine (n) (sec) 

2270 fluoride (n) 

2271 formate 

2272 iodide (n) 

2273 Octyne (1) 

2274 Oleic acid 

2275 acid ozonide 

2276 aldehyde 

2277 Osmium tetroxide 

2278 Oxalyl chloride 

2279 Palmitic acid 

(m.p. 64°) 

2280 Palmltone (m.p. 83°) 

2281 Paraldehyde 

2282 Patschoulene 

2283 Pelargonlc acid 

2284 aldehyde 

2285 Pelletierine 

{pseudo) 

(m.p. 49°) 

2286 Pentachloro-ethane 

2287 propane (1,1.2,3.3) 

2288 Pentacosane 

(m.p. 55°) 

2289 Pentadiene (1,2) 

2290 Pentadiene (1,3) 

(cis) 

2291 Pentadiene (1.3) 

(trans) 

2292 Pentadiene (1,4) 

2293 Pentadiene (2,3) 

2294 Penta-2,3-dione 

2295 Pentaethylbenzene 

2296 Pentamethyl- 

benzene 
(m.p. 53°) 

2297 Pentane (n) 

2298 » (iso) 

2299 Pentan-1,2-diol (dl) 
2303 Pentanol (3) 

2301 Pentene (1) 

2302 (2) (cis) 

2303 “ (2) (trans) 

2304 Pent-1-ene-d-ol 

2305 Pent-2-ene-4-ol 

2306 Pentenicacid (a^) 


Formula 

i.°G. 

CzHsCHiCHCiHg 

20 

(CzHsCHzCHOz 

20 

(CzHsCHzCH.Oz 

20 

CeHsCHiCfiHsOrCH 

1 1 

62.4 

CH 3 CO 2 C 8 H 17 

20 

CH3(CH2)7NH2 

26.8 

CH3(CH2)5- 

24.5 

CH(NH2)CH3 


CH3(CH2)6CH2F 

20 

HC 02 C 8 H 17 

20 

CH 3 (CH 2 ) 6 CH 2 l 

20 

CH:C(CH2)5CH3 

12.5 

CH 3 (CH 2 ) 7 CH:CH- 

17.7 

(CH2)7C02H 


C 18 H 3405 

20.5 

C 17 H 33 CHO 

20 

OS 04 

45 

(COCDz 

12.9 

CH3(CH2)i4C02H 

70 

(Ci5H3i)2CO 

93.5 

(C2H40)j 

20 

Ci5H24 

20 

CH3(CH2)7C02H 

20 (?) 

CH3(CH2)7CH0 

18.6 

CgHisON 

99.5 

CzHCls 

24 

HCClzCHClCHClz 

20 

C 25 H 52 

80 

CHz iCiCHCzHs 

20 

CH2:CHCH:CHCH3 

20 

CHz:CHCH:CHCH3 

1 20 

(CH2:CH)2CH2 

20 

(CHaCHOzC 

20 

CH 3 COCOCH 2 CH 3 

19 

(C2H5)5C6H 

20.3 

(CH 3 ) 5 C 6 H 

72.8 

CH3(CH2)3CH3 

20 

(CH3)2CHC2H5 

20 

C 3 H 7 CHOHCH 20 H 

20 

(C2H5)2CH0H 

14.7 

CHz iCHCHzCz Hs 

20 

CHaCHiCHCzHs 

20 

CHjCHrCHCzHs 

20 

CHzrCHCHOHCzHs 

20 

CHjCHiCHCHOH- 

18 

CH 3 


CzH5CH:CHCOzH 

14.7 


(U^ no* Beil. Ref. 

0.715 1.4126 

0.723 1.4144 

0.714 1.4118 

1.076 1.5707 

0.88 1.4204 11-134 

0.777 1.43 IV-196 

0.771 1.4232 IV-196 

0.803 1.3947 1-159 

0.87 1.414 11-22 

1.333 1.489 1-160 

0.753 1.4208 1-258 

0.895 1.46 11-463 

1.028 1.4622 11-466 

0.85 1.4557 1-749 

1.56 

1.489 1 . 4340 11-542 

0.849 1.4304 11-370 

0.79 1.4297 1-719 

0.994 1.4049 XIX-385 

0.930 1.4984 V-470 

0.906 1.4306 11-352 

0.827 1.4242 1-708 

1.001 1.4760 XXI-261 


1.67 1.5025 1-87 

1.6 1.512 *1-34 

0.8 1.4262 1-175 

0.692 1.421 **1-226 

0.691 1.4359 1-251 

0.676 1.4299 1-251 

0.660 1.388 1-251 

0.66 1.39 1-251 

0.957 1.4014 1-776 

0.896 1.52 V-471 

0.9 1.5049 V-443 


0.626 1.3675 1-130 

0.620 1.3537 1-134 

0.980 1.441 **1-548 

0.808 1.4124 1-385 

0.641 1.3714 1-210 

0.656 1.3830 1-210 

0.648 1.379 1-210 

0.837 1.4240 1-443 

0.839 1.4282 1-443 

0.992 1.454 11-426 




1S49 


EVDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

<,®c. 


/ID* 

Beil. Ref. 

2307 

Pentenic acid 

CHaCHiCHCHzCOzH 

18.8 

0.99 

1.4357 

n-426 

2308 

Pentenonitrile (a^) 

CHjCHzCH.CHCN 

20 

0.828 

1.433 

11-426 

2309 


CHjCHiCHCHzCN 

20 

0.841 

1.423 

n-427 

2310 

Pentenoyl chloride 
(a,/?) 

CjHsCHrCHCOCI 

20 

1.063 

1.465 

*♦11-400 

2311 

chloride (fi,y) 

CH3CH:CHCH*C0CI 

20 

1.064 

1.448 


2312 

Pentyne (1) 

CHICCHzCzHt 

20 

0.691 

1.385 

1-250 

2313 

(2) 

CHaCiCCzHs 

20 

0.711 

1.4039 

1-250 

2314 

Perchloromethyl 

mercaptan 

CI 3 CSCI 

17.5 

1.695 

1 . 5484 

III- 135 

2315 

Petroselinic acid 

(m.p. 34®) 

Ci8H340z 

40 

0.870 

1.4533 

11-462 

2316 

Phellandral 

CioHisO 

20 

0.93 

1.4903 

VII-77 

2317 

Phellandrene (a) 

C10HI6 

20 

0.845 

1.4835 

V-129 

2318 

W 

CI 0 H 15 

20 

0.852 

1.4788 

V-131 

2319 

Phenanthrene 

(m.p. 99°) 

(CsH.CH)* 

129 


1.6567 

V-667 

2320 

Phenetole 

CfiHsOCzHs 

18.8 

0.97 

1.5084 

VI-140 

2321 

Phenol (m.p. 42°) 

CfiHsOH 

45 

1.07 

1.54 

VI-113 

2322 

Phenyl-acetaldehyde 

CfiHsCHzCHO 

19.6 

1.025 

1.6255 

VII-292 

2323 

acetate 

CH3CO2C6H5 

20 

1.078 

1.503 

VI-152 

2324 

acetic acid 
(m.p. 77°) 

C6H5CH2CO2H 

79.8 

1.081 

1.51 

IX-431 

2325 

acetylene 

CfiHsCiCH 

17.4 

0.93 

1 . 5501 

V-511 

2326 

A^-angelolactone (5) 

CfiHsCHzC.CHCHr 

1 

COO 

20 

1.113 

1.529 


2327 

buta-1, 3-diene (1) 

CcHsCHrCHCHtCHz 

16 

0.931 

1.6128 

V-517 

2328 

iao-cyanato 

CcHsNiCO 

19.6 

1.096 

1.5368 

XII-437 

2329 

cyclohexane 

C6H5CH(CH2)4CH2 

1 1 

16 

0.955 

1.589 

V-503 

2330 

cyclohex-b-ene 

CfiHsCiCH* 

(CH 2 ) 3 CH 2 

I 

20 

0.993 

1.5718 

V-523 

2331 

cymene (2) 

(CH 3 ) (C6H5)C6H3- 
CH(CH,)2 

15 

0.978 

1.5680 

V-619 

2332 

2,4-dimethyl- 
pyrazoie (1) 

C6H5NN;C(CH3)* 

I 

CH:CCH3 

19.3 

1.057 

1.5738 

xxm-75 

2333 

3,4-dimethyl- 
pyrazole (1) 

CH;C(CH3)- 

1 

C(CH3) :N-NC«H5 

1 

20 

1.061 

1.587 

XXIII-72 

2334 

3,5-dimethyl- 
pyrazole (1) 

CH3C:CHC(CH3): 

1 

NNCfiHs 

1 

20 

1.055 

1.574 

XXin-75 

2335 

4,5-dim6thyl- 
pyrazole (1) 

CI^C:C(CH3)CH: 

1 

NNCeHs 

1 

20 

1.065 

1.575 


2336 

ether 

(C ^)30 

24 

1.07 

1.5826 

VI-146 

2337 

ethyl alcohol (a) 

CcHsCHOHCHj 

20 

1.01 

1.5211 

VI-476 



1S50 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

2338 

Phenyl-ethyl alco- 
hol (0) 

2339 

ethyl amine (0) 

2340 

hexa-1 ,3-diene (1) 

2341 

hydrazine 

2342 

3-hydroxy- 
but-l-yne (1) 

2343 

3-hydroxy- 
pent-1-yne (1) 

2344 

3-hydroxy-4,4,4- 
trichlorobut- 
1-yne (1) 

2345 

p-menthatriene (2) 

2346 

3-methyl-5-chloro- 
pyrazole (1) 

2347 

5-methyi-3-chloro- 
pyrazole (1) 

2348 

5-methylpyrazoie 

(1) 

2349 

^-methylstyrene 
(a) (m.p. 62‘>) 

2350 

nitromethane 

2351 

nitromethane 
methyl ether 

2352 

oxazoline (m) 

2363 

penta-1, 3-diene (1) 

2354 

pent-2-ene (1) 

2355 

propiolic acetal 

2356 

propiolic aldehyde 

2357 

propiolic nitrile 
(m.p. 41®) 

2358 

pyrazole (1) 

2359 

styrene (a) 

2360 

tetrahydro- 
indazole (1) 

2361 

telrahydro- 
indazole (2) 

2362 

iso-thiocyanate 

2363 

1-p-tolyl-ethane (1) 

2364 

3,4,5-trlmethyl- 
pyrazole (1) 

2365 

vinyl aoetate 


Formula 

i.®C. 

CsHsCHzCHaOH 

18 

CeHsCHzCHzNHz 

24(?) 

C6H5(CH:CH)r 

20 

CzHs 


CeHsNHNHz 

20 

CsHsCiCCHOHCHa 

12.6 

CsHsCiCCHOHCHz* 

13 

CH 3 


CeHsCiCCHOHCCia 

9.5 

CtsHis 

20 (?) 

CIC:CH C(CH 3 ) : 

1 

20 

NNCeHs 

1 


CHsCrCHCCCI): 

1 

20 

NNCgHs 

1 


CHsC.-CHCHiNN- 

1 1 

20 

CfiHs 


(C6H5)2C:CHCH3 

63.5 

CfiHsCHzNOz 

20 

CeHsCHiNCOCHa) :0 

15 

(oci) 


N:C(C 6 H 5 ) 0 CH 2 

23.4 

l—CHz 1 


C6H5(CH:CH)2*CH3 

15.2 

CcHsCHzCHrCHCzHs 

16.2 

CeHsCiCCHCO- 

13 

Cz 145)2 


CeHsCjCCHO 

12.6 

CeHsCiCCN 

41.5 

CH:CHCH:NN* 

1 1 

20 

CsHs 


(C6Hs)2C:CH2 

20 

CeHs-CHilMNCsHs 

1 1 

99.9 

1 1 

CcHsNNrCeHaiCH 

1 1 

99.6 

CeHsNzCS 

23.4 

CHjC6H4CH(C8H5)* 

17.2 

CHa 


CH3C:C(CH3)*C. 

1 

20 

(CH 3 ) :N-NC*H 5 

1 


CaHsCH.CHOzCCHs 

22.9 


1.02 1.5267 VI-478 

0.958 1.53 XII-1096 

0.919 1.5989 V-522 

1.098 1.6081 XV-67 

1.036 1.6731 VI-588 

1.014 1.5633 VI.589 

1.354 1.5917 VI-588 

0.971 1.5674 V-619 

1.193 1.580 XXIII-64 

1.205 1.5B4 XXIII-65 


1.086 1.582 XXIII-52 

0.981 1.5791 V-644 

1.16 1.5323 V-325 

1.124 1.5871 

1.122 1.5655 XXVII-47 

0.933 1.6000 V-521 

0.888 1.5089 V-497 

0.994 1.5222 VII-383 

1.068 1.6079 VII-383 

1.005 1.5854 IX-636 

1.111 1.596 XXIII-40 


1.023 1.6085 V-639 

1.061 1.568 

1.054 1.578 

1.126 1.6492 XII-453 

0.985 1.5659 V-614 

1.044 1.671 XXIII-82 


1.066 1.5494 VI-564 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substunco 

Formula 

/,®C. 

d4^ 

TID^ 

Beil. Ref. 

2366 

Ph«nylenediamine 

C6H4(NH2)2 

57.7 

1.107 

1.6339 

Xin-33 


(m) (m.p. 63®) 






2367 

Phorone (m.p. 28®) 

[(CH3)2C:CHUC0 

29 

0.88 

1.4950 

1-751 

2368 

Phosphenyl chloride 

CeHsPCIz 

7 

1.32 

1 .6053 

XVI-763 

2369 

Phosphine 

PHa 

17.5 


1 .317 


2370 

Phosphorus 







oxychloride 

POCia 

25.1 


1.460 


2371 

tribromide 

PBrj 

26.6 


1.697 


2372 

trichloride 

PCI 3 

14 


1 .516 


2373 

Phthelide 

C 6 H 4 CH 2 OOO 

99.1 

1.164 

1.5356 

XVn .310 


(m.p. 73®) 

1 . 1 





2374 

Phthalyl dichloride 

C6H4(C0CI)2 

20 

1.41 

1 . 5692 

IX-805 


(o) (synt) 






2376 

dichloride (m) 

C 6 H 4 (C0CI)2 

46.9 


1 . 5700 

IX-834 


(aym) (m.p. 41®) 






2376 

Phytol 

C 20 H 390 H 

20 

0.852 

1 . 4638 

1-463 

2377 

Picoline (a) 

CH 3 CSH 4 N 

20 

0.95 

1.501 

XX-234 

2378 

“ (fi) 

CH 3 C 5 H 4 N 

24 

0.95 

1 . 5043 

XX-239 

2379 

PInane (cl) 

CioHia 

20 

0 839 

1 .4624 

V-93 

2380 

Pinene (a) (dl) 

Cl 0 Hi 6 

23.5 

0.86 

1.4653 

V-144 

2381 

Pinicacid (m.p. 102 ®) 

C 9 HMO 4 

109.4 

1.093 

1.4482 

IX-743 

2382 

PInocamphane 

C 10 H 18 

20 

0.855 

1.4609 

»V-48 

2383 

Pinol 

CioHieO 

20 

0.942 

1 .4715 

XVII-45 

2384 

PInylamine 

CioHitN 

20 

0.940 

1 . 5036 

XII-54 

2385 

Piperidine 

CH 2 (CH 2 ) 4 NH 

1 1 

20 

0.860 

1.4530 

XX -6 

2386 

Propargyl acetate 

CHiCOzCHzGiCH 

20 

1.005 

1.4205 

11-140 

2387 

alcohol 

CHlCCHzOH 

20 

0.972 

1 . 4306 

1-454 

2388 

Propenyl-anisole 

CH 30 C 6 H 4 CH:CH' 

20 

0.993 

1.5604 

VI-565 


(o) 

CH 3 





2389 

p*crosol («) 

(CH 3 ) (H 0 )C 6 H 3 CH: 

9 

! 1.029 

1.5777 

♦VI-287 



CHCH 3 





2390 

4>mothoxytoiuene 

(CH 3 ) (CHaOCeHa- 

12.3 

0.986 

1 . 5557 

♦VI-287 


( 2 ) (n) 

CH:CHCH 3 





2391 

4-mothoxytoluone 

CH3C(:CH2)' 

17.6 

0.966 

1 . 5308 

♦VI-288 


(3) (c»o) 

C6H3(0CH3) (CHj) 





2392 

phenol (o) 

CHsCHzCHCeHaOH 

14.3 

1.044 

1.5837 

♦VI-279 


(m.p. 38®) 






2393 

phenyl ketone 

CHaCHiCHCOCaHs 

20 

1.028 

1.5601 

VII-368 

2394 

Propio-p-cresol 

(HO) (CH3)C6H3(C0- 

13.8 

1.084 

1 . 5485 

VIII-120 



CaHs) (1,4,2) 





2395 

p-methoxytoluene 

(CH 3 O) (CH 3 )C 6 H 3 - 

20 

1.047 

1.5313 

VIII-120 


(m) 

COC 2 H 5 (4,1,3) 





2396 

phenone-o-car- 

C 2 H 5 COC 6 H 4 CO 2 H 

99.1 

1.140 

1.5177 

X-701 


boxylic acid 







(m.p. 93°) 






2397 

thienone (a) 

CzHsCOCrCHCH: 

1 

20 

1.131 

1-556 

XVII-295 



CH-S 

1 





2398 

Propiolic acid 

ch;cco 2 H 

15 

1.139 

1.4429 

11-477 

2399 

nitrile 

HCiCCN 

17 

0.816 

1.3870 

*11-208 

2400 

Propion-aldehyde 

C 2 H 5 CHO 

20 

0.807 

1.3636 

1-629 

2401 

aldoxime 

CzHsCHrNOH 

20 

0.926 

1.4287 

1-631 1 

2402 

amide 

CiHsCONHz 

20 

1.042 

1.43 

11-243 1 

2403 

imidoethyi ether 

HN:C(C 2 Hs) OC 2 H 5 

16.9 

0.871 

1.4103 

n-245 1 



13S2 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

2404 

Propionic acid 

2405 

anhydride 

2406 

nitrile 

2407 

Propionyl-aceto ne 

2408 

acetophenone (w) 

2409 

bromide 

2410 

camphor (3) 

2411 

chloride 

2412 

tropein 

2413 

o-xylene (uns) 

2414 

Propyl acetate 

2415 

acetate (iso) 

2416 ! 

cr'-acetothienone I 


2417 acetyl acetone 

2418 alcohol (n) 

2419 alcohol (iso) 

2420 amine (n) 

2421 amine (>ao) 

2422 anisate (p) 

2423 benzene (n) 

2424 benzene (iso) 

2425 benzoate (n) 

2426 bromide (n) 

2427 (iso) 

2428 r»-butyrate (n) 

2429 iao-butyrate (n) 

2430 chloride (n) 

2431 (iao) 

2432 chloroformate (n) 

2433 1>cyanocyciohexan- 

2 -on6 (1) 

2434 cyciohexan-l-ol 

(iso) (1) 

2435 cyciopentane (n) 

2436 (iso) 

2437 cymene (2) (1,2,4) 

2438 Fi>decyl ether (n) 

2439 dichloroamine (n) 

2440 4,6-dimethyl- 

coumaranone (2, 

mo) 

2441 ether (n) 

2442 “ (iso) 

2443 formate (n) 

2444 forfuryl ether (w.) 


Formula 


CzHsCOzH 

19.9 

(C2H5C0)20 

20 

C2H5CN 

19 

C2H5COCH2COCH3 

20 

C6H5COCH2COC2H5 

20 

C2H5COBr 

16.4 

C13H20O2 

18.1 

C2H5COCI 

20 

Cl 1 H19O2N 

19.6 

(CH3) zCfi HsCO* 

20 

C2H5 (1.2,4) 


CH3CO2CH2C2H5 

20 

CH3C02CH(CH3)z 

20 

C3H7C:CHCH:C* 

20 

1 

(C 0 CH 3 )S 

1 


CHjCOCHCCjHt)* 

20 

COCH3 


C2H5CH20H 

20 

(CH 3 ) 2 CH 0 H 

20 

C2HSCH2NH2 

16.6 

(CH 3 ) 2 CHNH 2 

15.4 

CH30C6H4C02C3H7 

20 

CeHsCHzCzHs 

20 

C 6 H 5 CH(CH 3)2 

20 

C6H5CO2CH2C2H5 

20.3 

CzHsCHzBr 

20 

(CH3)2CHBr 

20 

CzHsCHzCOzCHz- 

20 

C2H5 


fCH3)2CHC02CH2- 

20 

C2 Hs 


CzHsCHzCI 

20 

(CH3)2CHCI 

15 

CiCOzCHzCzHs 

20 

C3H7(CN)- 

20 

CC 0 (CH 2 ) 3 CH 2 

1 1 


(CH3)2CH- 

15.5 

C 0 H(CH 2 ) 4 CH 2 

1 1 


C3 Hz'CsHg 

20 

C3H7C5H9 

20 

(CH3) (C3H7)C6H3- 

15 

CH(CH 3)2 


CzHsCHzOCioHzi 

20 

C2H5CH2NCI2 

23 

(CH3)2C6H2C0CH- 

( 

20 

(C3H7)0 

1 


(CaHsCHa)20 

14.5 

[(CH,)2 CH]iO 

23 

HCOzCHzCzHs 

20 

C 2 H 5 CH 20 CH 2 C 4 H 30 

20 


d 4 ^ no*' Beil. Ref. 

0.992 1.3874 11-234 

1.012 1.4038 11-242 

0.78 1.3681 11-245 

0.959 1.4516 1-788 

1.078 1 . 5844 VII-687 

1.521 1.4578 11-243 

1.019 1.4905 VII-697 

1.066 1.4051 11-243 

1.040 1.4743 

0 871 1.5007 *V1I-176 

0.886 1.3844 11-129 

0.872 1.3770 11-130 

1.061 1.545 XVII-300 


0.935 1.4429 **1-846 

0.804 1.3854 1-350 

0.785 1.3776 1-360 

0.72 1.3901 IV-136 

0.694 1.3770 IV-152 

1.09 1.514 . . .. 

0 862 1.4920 V-390 

0.862 1.4915 V-393 

1.027 1.5000 IX-112 

1.354 1.4341 1-108 

1 310 1.4251 1-108 

0.87 1.4005 11-271 

0.87 1.3959 11-291 

0.890 1.3884 1-104 

0.868 1.3811 **I-73 

1.090 1.4035 III- 11 

0.997 1.467 


0.914 

1.4642 

♦VI-15 

0.776 

1.4263 

**V-22 

0.777 

1.4259 

♦*V-22 

0.869 

1.4959 

V-452 

0.797 

1 . 4249 


1.145 

1.4525 

IV-145 

1.048 

1.5400 



0.75 1.3832 1-354 

0.72 1.3678 1-362 

0.901 1,3771 n-21 

0.966 1.4523 XXVII-112 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i.®C. 

<4* 


Beil. Ref. 

2445 

Propyl-furylacrylate 

(n) 

CaHjOCHiCHCOz* 

C 3 H 7 

20 

1.074 

1.5229 


2446 

furylacrylate 

(iso) 

CAHjOCHrCHCOz- 

CH(CH3)2 

20 

1.050 

1 .5146 


2447 

glyoxalidine 

CsHtCiIMCH^CHzNH 

1 1 

17 

0.964 

1.4871 

XXIII-36 

2448 

hepta- 1 , 6 -diene- 
4-ol (4) 

(CH 2 :CHCH 2 ) 2 C 0 H- 

CH 2 C 2 H 5 

21.1 

0.865 

1 . 4568 

1-462 

2449 

heptan-4-ol (4) 

(C2H5CH2)3C0H 

21 

0.834 

1.4356 

1-426 

2450 

hept--1-ene-4-ol (4) 

(C3H7)2C0HCH2* 

CHrCHz 

19 

0.845 

1 . 4445 

1-452 

2451 

2 -hydroxydiphenyl 

(3) 

(C 3 H 7 ) ( 0 H)C 6 H 3 . 
CeHs 

2 P 

1.047 

1.579 


2452 

indazole ( 1 ) 

C2H5CH2NC«H4* 

1 

CH:N 

20 

1.039 

1.563 


2453 


(CH3)2CHN*CsH4* 

L. . 

CH:N • 

20 

1.037 

1.561 


2454 

** ( 2 , isff) 

(CH 3 ) 2 CHN-N: 

C 6 H 4 :CH 

1 

20 

1.051 

1.580 


2455 

iodide (n) 

C 2 H 5 CH 2 I 

20 

1.743 

1 . 5055 

1-113 

2456 

“ (iso) 

(CH3)2CHI 

20 

1.703 

1 . 4997 

1-114 

2457 

menthatriene ( 2 ) t 

Cl 3 H 20 

15 

0.880 

1.5027 

V-452 

2458 

nitrate (it) 

C 2 H 5 CH 20 N 02 

20 

1.058 

1.3972 

1-355 

2459 

nitrite (n) 

CzHsCHzONO 

20 

0.935 

1.3613 

1-355 

2460 

nonane (5) 

(C 4 H 9 ) 2 CHC 3 H 7 

20 

0.756 

1 . 4228 

**1-134 

2461 

phenyl ketone (n) 

C2H5CH2COC6H5 

' 18.3 

0.990 

1 . 5202 

VII-313 

2462 

** " (iso) 

(CH 3 ) 2 CHC 0 C 6 H 5 

16.6 

0.99 

1.5192 

VII-316 

2463 

propenyl-o- 

phenyleneamidine 

C 3 H 7 NC 6 H 4 N;C- 

1 . 1 

C2H5 

20.8 

1.034 

1.5626 


2464 

propionate (n) 

C 2 H 5 CO 2 CH 2 C 2 H 5 

20 

0.883 

1 .3933 

11-240 

2465 

propylideneamine 

CzHsCHiNCaHy 

17.5 

0 760 

1.4127 

IV-141 

2406 

iso-pr opy 1 m a 1 o n at e 

CH2(C02C3H7)2 

20 

0.98 

1 . 4259 


2-467 

styryl ketone (n) 

C 3 H 7 C 0 CH:CHC 6 H 5 

24 

0.992 

1 . 5680 

VII-376 

2468 

“ " (iso) 

(CH 3 I 2 CHCOCH: 

CHCeHs 

24.6 

0 986 

1 . 5669 

VII-376 

2469 

i«o-t h i ocy §,nat e 

C 2 H 5 CH 2 NCS 

16 

0.978 

1 . 5085 

IV-145 

2470 

toluene (o) 

CH 3 C 6 H 4 CH 2 C 2 H 5 

20 

0.874 

1.4993 

V-418 

2471 

“ (m) 

CH3C6H4CH2C2H5 

20 

0.862 

1.4951 

V-418 

2472 

“ (p) 

CH3C6H4CH2C2H5 

20 

0.859 

1.493 

V-419 

2473 

p-tolyl ketone (w) 

C 2 H 5 CH 2 COC 6 H 4 CH 3 

20 

0.97 

1.5250 

VII-330 

2474 

“ “ (iso) 

(CH3)2CHC0C6H4- 

CH 3 

21.2 

0.968 

1.5187 

VII-331 

2475 

iso>valerate (n) 

(CH3)2CHCH2COr 

CH 2 C 2 H 5 

17.8 

0.87 

1.4041 

11-312 

2476 

iso-valerate (iso) 

(CH3)2CHCH2C02* 

CH(CH3)2 

20 (?) 

0.85 

1.397 

11-312 

2477 

o-xylene (una) (n) 

(CH3)2C6H3C3H7 

(1,2,4) 

20 

0.866 

1.4955 

V-440 

2478 

Propylene glycol (a) 

CH 3 CHOHCH 2 OH 

27 

1.03 

1.4293 

1-472 


t Probably a mixture of isomers. 
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INDEX OF REFRACTION— LIQUIDS 


No. 

SulMstaoce 

2479 

Propylene mono- 
acetate (a) 

2480 

Propylidene cyclo- 
hexane (iso) 

2481 

cyclopentanone 

(iso, 1) 

2482 

Pulegene 

2483 

' Pulegol (iso) (I) 

2484 

- (iso) 

2485 

Puiegone 

2486 

“ (i«o) 

2487 

Pulenenone (a^) 

2488 

(fi.y) 

2489 

Pulenol (di) 

2490 

(0,y) 


2491 Pirrazina 

(m.p. 53®) 

2492 Pyraxole (m.p. 70®) 

2493 Pyriilazina 

2494 Pyridine 

2495 Pyridyl-a-aldehyde 

2496 Pyrene (1,4) 

(m.p. 32.5®) 

2497 Pyrrole 

2498 Pyruvic acid 

2499 Quinoline 

2500 ** (iso) 

2501 Quinoxaline 

(m.p. 30®) 

2502 Sabinene 

2503 Sabinol 

2504 Safrole 

2505 ** (iso) (trans) 

2506 Sallcylaldehyde (o) 

2507 Sallcylaldehyde 

{homo) (p) 

(m.p. 56®) 

2608 Santalene (a) 

2509 (fi) 

2510 “ (y) 

251 1 Santaloi (a) 


Formula 

i.®G. 

CHjCOzCHjCHOH- 

20 (?) 

CH, 


(CHj)2C:C(CH,)4- 

1 

20 

CH 2 


j 

(CH3)2C:CC0- 

20 

j 

(CH 2 ) 2 CH 2 


CsHic 

22 

CioHiaO 

20 

CioHtaO 

20 (?) 

CioHisO 

20 

CioHiaO 

20 

(CH3)2CC0CH:C- 

1 

16.5 

1 

(CH3)CH2CH2 

1 


(CH 3 ) 3 C 6 H 5 C 0 • 

17.7 

CsHiaO 

16.5 

(CH 3 ) 2 CCH:CHCH- 

1 

18.5 

(CH3)CH2CH0H 

1 


N:CHCH:NCH:CH 

60.9 

j 1 

CH:CHCH;N-NH 

1 1 

99.8 

1 i 

CH:CHCH:CHN:N 

1 1 

23.5 

C 5 H 5 N 

20 

CeHsON 

18.5 

C 5 H 4 O 2 

40.3 

(CH:CH) 2 NH 

20 

CH 3 COCO 2 H 

15.3 

C6H4*CH:CHCH:N 

1 . .1 

18.2 

C6H4CH:CH-N:CH 

1 . _ .1 

25.1 

C6H4N:CHCH:N 

! 1 

48 

C 10 H 16 

20 

CioHieO 

20 (?) 

CH2:02:C6H3C3H5 

19 

CH3CH:CHC6H3:02: 

19.3 

CH 2 


HOC 6 H 4 CHO 

19.7 

H0C6H3(CH3)CH0 

59.2 

(6,3,1) 


C 15 H 24 

15 

C|5Hz4 

20 

C 15 H 24 

20 

CtsH240 I 

20 


nt>^ Beil. Ref. 
1.055 1.4197 11-142 

0.836 1.4723 V-77 


0.967 1.4932 *Vn-52 


0.791 1.4380 V-80 

0.911 1.4723 ♦* VI-70 

0.914 1.4729 ' VI-65 

0.932 1.4880 VII-81 

0.919 1.4690 VII-85 

0.932 1.4796 VII-67 


0.906 1.4558 Vll-66 
0.91 1.4632 VI-22 
0.921 1.4740 VI-50 


1.031 1.4953 XXni-91 

1.001 1.4703 XXni-39 

1.104 1.5231 XXIII-89 

0.982 1.509 XX-181 

1.13 1.5389 *XXI-287 

1.190 1.5238 XVII-271 

0.968 1.5091 XX-159 

1.3 1.4303 III-608 

1.09 1.6283 XX-339 

1.09 1.6223 XX-380 

1.133 1.6231 XXIII-176 

V 

0.842 1.4678 V-143 

0.943 1.488 VI-98 

1.097 1.5390 XIX-39 

1.12 1.5759 XIX-35 

1.166 1.5736 Vni-31 

1.091 1.6466 Vra -100 


0.913 1.4921 V-462 
0.894 1.4946 V.463 
0.936 1.5042 V-463 
0.978 1.4992 VI-558 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

£°C. 


no* 

Beil. Ref. 

2512 

Santalol (fi) 

Cl 5 H 24 O 

20 

0.972 

1.5091 

VI-558 

2513 

Santene 

CsHm 

20 

0.87 

1.4644 

V-122 

2514 

Sebacic acid 

(CH2)8(C02H)2 

133 


1.42 

11-718 


(m.p. 134°) 






2516 

Sebacyl chloride 

[(CHil.COCllz 

18.3 


1.4684 

11-719 

2516 

Selenium diethyl 

(C2H5)2Se 

20 

1.24 

1.4768 

1-349 

2517 

n-propyl hydride 

C2H5CH2S6H 

20 

1.302 

1.4756 

1-360 

2518 

Silicon methoxide 

Si(OCH3)4 

? 


1.368 


2519 

methyl-triethyl 

(CHa) Si(C2Hs)3 

20 

0.744 

1 .4160 


2520 

rt-propyl trichloride 

(C3 H7) SiCl3 

20.3 

1.196 

1.4312 

IV-630 

2521 

tetra-n-butyl 

(C4H9)4Si 

20 

0.801 

1 . 4465 


2622 

tetraethyl 

(C 2 H 5 ) 4 Si 

20 

0.766 

1.4268 

IV-625 

2523 

tetramethyl 

(CH3)4Si 

18.7 

0.648 

1.3591 

IV-625 

2524 

tri-n-amyl fluoride 

(CsH„)3SiF 

20 

0.839 

1 . 4305 


2525 

tri-u-butyl fluoride 

(C 4 H 9 ) 3 SiF 

20 

0.837 

1.4250 


2526 

triethyl-a-amyl 

(C2H5)3Si(CfHii) 

20 

0.784 

1.4377 


2527 

triethyl-n-butyl 

(C2H5)3Si(C4H9) 

20 

0.779 

1.4348 

*IV-580 

2528 

triethyl-n-decyl 

(C 2 H 5 ) 3 SI (CI0H21) 

20 

0.804 

1.4472 


2529 

triethyl fluoride 

(C 2 H 5 ) 3 SiF 

20 

0.835 

1.3900 


2530 

triethyl-fi-heptyl 

(C2H5)3Si(C7Hi5) 

20 

0.791 

1.4422 


2531 

triethyl-n-hexyl 

(C2H5)3S|(C8Hi3) 

20 

0.788 

1 .4400 


2532 

triethyl-n-octyl 

(C2 145)381 (CsHir) 

20 

0.797 

1.4438 


2533 

triethyl-n-propyl 

(C2H5)3Si(C3H7) 

20 

0.772 

1.4308 

♦IV-580 

2534 

trimethyl-n-amyl 

(CH3)3SI(C5Hn) 

20 

0.731 

1 . 4096 


2535 

trimethyl-n-butyl 

(CH3)3Si(C4H,) 

20 

0.718 

1.4030 

♦IV-580 

2536 

trimethyl-?i.-decyl 

(CH3)3Si(C,oH2i) 

20 

0.771 

1 .4310 


2537 

trimethyl-R-dodecyl 

(CH3)3Sl(Ct2H25) 

20 

0.780 

1.4358 


2538 

trimothyl-ethyl 

(CH3)3S|(C2H5) 

20 

0.685 

1 . 3820 

*IV-579 

2539 

trimethyl-n.-heplyl 

(CH3)3Si(C7Hi5) 

20 

0.751 

1 . 4201 


2540 

trimethyl-n-hexyl 

(CH3)3SI(C6Hi3) 

20 

0.742 

1.4154 


2541 

tri methyl-n-octy 1 

(CH3)3S|(C8Hi7) 

20 

0 758 

1 . 4242 


2542 

trimelhyl-n-propyl 

(CH3)3S|(C3H7) 

20 

0.702 

1.3929 

*IV-580 

2543 

trimethyl-u- 

(CH3)3Si(C,4H29) 

20 

0.791 

1.4410 



tetradecyl 






2544 

tri-n-propyl fluoride 

(C3H7)3SiF 

20 

0.834 

1.4107 


2545 

Sorbyl chloride 

CH3(CH:CH)2C0CI 

20 

1.065 

1 . 5562 

11-484 

2546 

Sparteine 

C 15 H 26 N 2 

19 

1.024 

1 . 5289 


2547 

“ iiao) 

CisHzeNz 

17 

1.028 

1 . 5332 


2548 

Spinacene 

C29H48 

20 

0.862 

1.4956 

*1-129 

2549 

Stearic acid 

CH3(CH2)i«C02H 

70 

0.847 

1.4335 

11-377 


(m.p. 69°) 






2550 

Styrene 

C6H5CH:CH2 

20 

0.906 

1.5469 

V-474 

2551 

Suberyl chloride 

[(CH2)3COCll2 

20.6 

1.172 

1.4685 

11-694 

2552 

Succinic aldehyde 

(CH2CH0)2 

18 

1.069 

1.4262 

1-767 

2553 

nitrile (m.p. 55°) 

(CH 2 CN )2 

63.1 

0.985 

1.4165 

11-615 

2554 

Succinyl chloride 

(CH2C0CI)2 

15.2 

1.39 

1.4735 

11-613 

2555 


SCIz 

14 


1.557 


2556 

9uiYMr QiwnioriQO 

dioxide 

S02 

20(?) 


1.410 


2557 

monobromide 

SzBrz 



1.736 


2558 

monochloride 

SzClz 

14 


1.666 


2559 

Sulfuric acid 

H2S04 

20(?) 


1.429 


2560 

Suit uryl chloride 

SOzClz 

20(?) 


1 .444 


2561 

Sylveetrine 

C 10 H 16 

20 

0.848 

1.4757 

V-125 

2562 

Tellurium diethyl 

(C2H5)2Te 

15 

1.599 

1.5182 

1-350 

2563 

diphenyl 

(C6H5)2Te 

15.8 

1.603 

1 .6930 

VI-347 

2564 

Terplnene(a) 

Ch)H|6 

19.4 

0.836 

1.4781 

V-126 
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INDEX OF REFRACTION— LIQUIDS 


No. Substance 

2565 Terpinene (0) 

2566 Terpinenol (4) (d) 

2567 (ct)d(l) 

2568 ** (a) (dl) 

(m.p. 35®) 

2569 Terpiffieol (0) 

(m.p. 33®) 

2570 Terpineol (y) 

(m.p. 69®) 

2571 Terpinolene 

2572 Tetrabromo-butane 

(1.1.4. 4) 

2573 ethane (1,1, 1,2) 

2574 “ (1,1,2, 2) 

2575 Tetrachloro-ethane 

(1,1,1,2) 

2576 ethane (1,1, 2,2) 

2577 ethylene 

2578 Tetracosane (n) 

(m.p. 54®) 

2579 Tetradecane (n) 

2580 Tetraethyl-benzene 

(1.2. 3. 4) 

2581 Tetraethyl-benzene 

(1. 2.4.5) 

2582 citrate 

2583 cycIobutane-2,4- 

dione 

2584 diami nobenzene (o) 

2585 diaminonaphthalene 

(1.4) (m.p. 47®) 

2586 diaminonaphthalene 

(1.5) (m.p. 41®) 

2587 diaminonaphthalene 

(1,8) (m.p. 31®) 

2588 dioxalylmalonate 

2589 methane-tetra- 

carboxylate 

2590 oxalylmethane- 

tricarboxylate 

2591 m-phenylene- 

diamine 

2592 Tetrahydro- 

benzene 


2593 benzisoxazole (^,7) 

2594 benzoic acid (AO 

(m.p. 29®) 

2595 cumene 


2596 


Formula 

«.®C. 

C 10 H 16 

22 

CioHisO 

19 

CioHiaO 

16 

CioHisO 

20 

CioHteO 

20 

CioHiaO 

80 

Cl 0 His 

19 

BrzCHCHzCHzCHBrz 

20 

Br 3 CCH 2 Br 

20 

BrzCHCHBra 

20 

CH 2 CICCI 3 

23.2 

CI 2 CHCHCI 2 

18.5 

Cl2C:CCl2 

20 

CH3(CH2)22CH3 

65 

CH3(CH2)i2CH3 

20 

(C2Hs)4C6H2 

19.6 

(C2H5)4C6H2 

16 

C5H90(C02C2H5)3 

20 

(C2H5)4C2(C0)2 

1 17.8 

(1,1, 3,3) 


CsH4lN(C2H5)2]2 

12.6 

CioH6[N(C2H5)2]2 

99.6 

C,oH6[N(CzH5)j2 

26.8 

CioHefN (CzHs),], 

18 

(C 2 H 50 jCC 0 ) 2 C: 

14.9 

(C02C2H5)2 


C(C02C2H5)4 

17 

C 2 H 502 CC 0 C(C 02 . 

15.5 

C2H5)3 


CeH4[N(C2H5),]2 

11.8 

CH 2 CH:CH- 

1 

22.1 

1 

(CH2)2CH2 

1 


C6H8(:CH0N:) 

20 

CH2(CH2)3CH:C- 
1 1 

47.2 

C02H 


(CH3)2CHC:CH' 

1 

15.2 

(CHzlaCHz 



.1 


(CH8)3C6H7 (1,2,4) 


TiD^ Beil. Ref. 

0.838 1.4754 V-132 

0.93 1.4785 VI-55 

0.93 1.4762 VI-56 

0.936 1.4827 VI-58 

0.919 1.4747 VI-62 

0.895 1.47 VI-61 

0.855 1.480 V-133 

2.529 1.6077 1-121 

2.875 1.6277 1-94 

2.967 1.6380 1-94 

1.58 1.4816 1-86 

1.6 1.4921 1-86 

1.619 1.5055 1-187 

0.77 1.4303 1-175 

0 765 1.4459 1-171 

0.887 1.5085 V-455 

0.888 1.5041 V-455 

1 102 1.4484 III-568 

0.946 1.4518 *VII-321 

0.927 1.5213 

0932 1.5394 

0.989 1.5742 

1.012 1.5951 

1.193 1.4567 *111-199 

1.136 1.436 *11-331 

1.167 1.4403 *111-298 

0.952 1.5537 

0.808 1.4451 V-63 


1.095 1.498 

1.072 1.4903 IX-41 


0.83 1.4615 V-77 


0.808 1.4499 *V-40 


cumene (pseudo) 


16.2 




i3sr 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

i,°C. 

d4^ 

no* 

Beil. Bef. 

2597 

Tetrahydro>fur- 

furyl alcohol 

C4H70CH20H 

19 

1.052 

1.4502 


2598 

furfuryl benzyl 
ether 

C4H70CH20CH2* 

CfiHs 

20 

1.048 

1.5174 


2599 

furfuryl chloride 

C 4 H 7 OCH 2 CI 

20 

1.110 

1 . 4560 


2600 

furoic acid 

C 4 H 7 OCO 2 H 

20 

1.193 

1.4585 

*XVIII-435 

2601 

mesityleno 

(CHalsCsH? (1,3,5) 

21 

0 797 

1 .4447 

★V-40 

2602 

naphthalene 
(1,2.3, 4) 

C6H4CH2(Chb)2CH2 

I - I 

20 

0.97 

1.5402 

V-491 

2603 

a-naphthol 
(1,2, 3,4) 

CsH4(CH2)3CHOH 

I I 

17 

1.09 

1 . 5671 


2604 

a-naphthylamine 

(or) 

NHaCfiHaCHa- 

I 

(CH2)2CH2 

I 

23.1 

1.054 

1 . 5896 

XII-1197 

2605 

/3-naphthylamino 

(ac) 

C6H4CH2CH(NH2)- 

I 

CHzCHz 

I 

22.2 

1.03 

1.5604 

XII-1200 

2606 

<S-naphthylamme 
(or) (m.p. 38®) 

NHzC6Hi(CHz)^CHz 

I I 

22.2 

1.029 

1.5604 

XII-1198 

2607 

quinoline (1,2,3,4) 

C 6 H 4 CH 2 CH 2 CH 2 NH 

I I 

23.9 

1.05 

1 . 5933 

XX-262 

2608 

iso-quinoline 

C 9 H 11 N ( 1 , 2,3,4) 

23.1 

1.07 

1 . 5798 

XX-276 

2609 

toluene (1,2, 5,6) 

CH 3 C 6 H 9 

16 

0.8 

1.4443 

V-67 

2610 

" (1, 2,3,4) 

CH 3 C 6 H 9 

20 

0.805 

1.4454 

V-67 

2611 

(A’) 

CHiCsHs 

20 

0.810 

1.4496 

V-66 

2612 

m-toiuicacid (A^) 

CH2(CH2)2CH* 

1 

(CH3)CH:CC02H 

1 

69 

1.013 

1.476 

IX-47 

2613 

o-xylone (AM 

(CH3)2C6H8 

20 

0.823 

1.4587 

V-72 

2614 

m-xylene (1, 2,3,4) 

(CH3)2C6H8 

20 

0.798 

1.441 

V-73 

2615 

jt>-xylene (1, 2,3,6) 

(CH3)2C6H« 

20 

0.802 

1 . 4459 

V-74 

2616 

Tetramethyl-ben- 

zene (1,2, 3,4) 

(CH3)4C6H2 

20 

0.905 

1.5201 

V-430 

2617 

benzene (1, 2,3,5) 

(CH3)4C6H2 

20 

0.890 

1.5125 

V-430 

2618 

“ (1, 2,4,5) 

(CH3)4C8Hz 

20 

0.889 

1 .512 

V-431 

2619 

butenediol (cis) 

(m.p. 76°) 

[(CH3)2C(OH)CH:l2 

69 

0.869 

1.422 

*1-260 

2620 

butenediol {trans) 
(m.p. 69°) 

[(CH3)2C(0H)CH:]2 

99.2 

0.863 

1 .422 

*1-261 

2621 

coumaranone 

(2,2,4,6) 

(m.p. 41°) 

(CH3)2C6H2C0- 

1 

C(CH3)rO 

1 

20 

1.060 

1 . 5428 


2622 

cyclohexa-2,5- 

diene-4-ol 

(CH3)4C6H30H 
(1,1, 2,4) 

20 

0.925 

1.4824 

♦♦VI-102 

2623 

cyclohexane 

(1,2.4.5) 

(CH3)4C6H8 

13.1 

0.791 

1.4372 

♦V-23 

2624 

cyclohexan-1-ol 
(1,2,4, 5) 

(CH 3 ) 4 C 6 H 70 H 

18.1 

0.898 

1.4595 

♦VI-30 

2625 

cyclohex an -2-ol 
(m.p. 53°) 

(CH3)4C6H70H 

(1,1, 4,4) 

30.2 

0.894 

1.4571 

♦VI-30 

2626 

cyclohexan-2-one 
(m.p. 18°) 

(CH3)4C5H6C0 

(1,1, 4,4) 

14.3 

0.893 

1.4485 

♦VII-38 



185S 


INDEX OF REFRACnON—LIQUIDS 


No. 

Substance 

Formula 

£®G. 

di* 

np* 

Beil. Hef. | 

2627 

T«tramethyl-cycio« 

(CH,)4C6Hs {1,2, 4,5) 

16.5 

0.820 

1.4588 

•V-45 1 


hex-1>ene 






2628 

cyclohexyl-1- 

(CH 5 ) 4 C 6 H 7 CI 

20 

0.936 

1.4624 

♦V-24 


chloride 

(1,2,4,5) 





2629 

4-ethylidene- 

(CH3)4C6H2:CHCH3 

20 

0.880 

1.5125 

♦♦V. 34 I 


cyclohexa-2,5- 
dlene (1,1, 2, 5) 






2630 

4-methene- 

(CH3)4C6H2:CH2 

20 

0.879 

1.5149 

♦♦V-336 


cyclohexa-2,5- 
diene (1,1,2, 6) 






2631 

4-raethen6- 

(CH3)4C6H2:CH2 

20 

0.877 

1.5147 

♦♦V-336 


cyclohexa-2,5- 
diene (1, 1,2,5) 






2632 

pentane (2,2,3, 3) 

(CH3)3CC(CH3)r 

20 

0.757 

1.4234 




C 2 H 5 





2633 

“ (2,2, 3,4) 

(CH3)3CCH(CH3)* 

20 

0.739 

1.4146 




CH(CHj)j 





2634 

“ (2,2,4,4) 

[(CHjIjCJzCH, 

20 

0.720 

1 .4068 


2635 

“ (2,3, 3, 4) 

[(CH 3 ) 2 CHUC(CH 3 ), 

20 

0.755 

1.4220 


2636 

piperidine (7V,2,4,6) 

(CH3)4CsH7N 

19.7 

0.823 

1 . 4430 

XX-129 

2637 

pyr azole (1,3, 4, 5) 

CH3C:(CCH3)2:NN 

1 1 

20 

0.947 

1.480 

XXIII.82 



CH 3 





2638 

Tetranitromethane 

C(ISI02)4 

17 

1.645 

1.4399 

1-80 

2639 

Tetrolic aldehyde 

CH3CiCCHO 

17 

0.927 

1 . 4467 

*1-388 

2640 

Thionaphthene 

C6H4CH:CHS 

36.2 

1.15 

1.6332 

XVII-59 


(m.p. 32®) 

1 1 





2641 

2642 

Thienyl chloride 
Thiophene 

SOCI 2 

CH:CHCH:CHS 

1 1 

10 


1.527 


19.7 

1.065 

1 . 5287 

XVII- 29 

2643 

Thiophenol 

C«H,SH 

23.2 

1.074 

1.5861 

VI-294 

2644 

Thiophoegene 

sccu 

15(?) 

1.509 

1 . 5442 

III-134 

2645 

Thujane 

C 10 H 18 

20 

0.814 

1.4376 

V-93 

2646 

Thujene (a) 

CioHie 

20 

0.830 1 

1.4515 

V-142 

2647 

“ 05) 

CtoHig 

20 

0.821 

1.4471 

V-143 

2648 

Thujone (a) 

CioHieO 

20 

0.912 

1.4530 

VII-93 

2649 

“ 05) 

CtoHieO 

17.6 

0.92 

1 . 4522 

VII-93 

2650 

Thujyl alcohol 

CioH, 70 H 

20 

0.921 

1.4635 

VI-68 

2651 

Thymol (m.p. 52®) 

(CH 3 ) (C 3 H 7 ): 

20 

0.969 

1 . 5227 

VI-532 



CeHjOH (1,4,3) 





2652 

Tiglieacid (trans) 

CH3CH:C(CH3)* 

76 

0.964 

1.44 

11-430 


(m.p. 64®) 

COzH 


I 



2653 

aldehyde 

CH3CH:C(CH3)CH0 

9.6 

0.88 

1.4512 

1-733 

2654 

Tin tetraethyl 

(C 2 145)480 

19.7 

1.199 

1.4724 

IV-632 

2655 

tetramethyl 

(CH3)4Sn 

20(?) 

1.3 

1.5201 

IV-632 

2656 

triethyl 

[(C2H5)3Sn]2 

17.8 

1.4 

1 . 5374 

IV-638 

2657 

Titanium 

tetrachloride 

Telualdehyde (o) 

TiCU 

CH 3 CCH 4 CHO 

10.5 


1.61 


2658 

19 

1.038 

1.5485 

VII-295 

2659 

" (m) 

CH 3 C 6 H 4 CHO 

21.4 

1.02 

1.5407 

VII-296 

2660 

" (P) 

CH3CtH4CHO 

16.6 

1.019 

1.5469 

VII-297 

2661 

Toluene 

C 6 HSCH 3 

20 

0.867 

1.4969 

V-280 

2662 

Toluie acid (o) 

CH3CeH4C02H 

114.6 

1.062 

1.512 

IX-462 


(m.p. 105®) 






2663 

Teluic acid (m) 

CH 3 GSH 4 CO 2 H 

111.6 

1.054 

1.61 

IX-475 


(m.p.110®) 











1S59 


INDEX OF REFRACTION— LIQUIDS 


2664 Tolufdim (o) 

2665 (m) 

2666 " (p) 

(m,p. 45®) 

2667 Tolunitrile (o) 

2668 Toluquinoxalino 

2669 Tolyl i«o-butyrate 

(o) 

2670 oc-ethylcrotonate 

(p) 

2671 Triallyl citrate 

2672 phenol (o,o,p) 

2673 tricarballyiate 

2674 Trlamyl-aminet 

2675 borate t 

2676 Triazobenzene 

2677 THazole (1,2,5) 

2678 Tribromo-butane 

2679 ethane (1,1,2) 

2680 ethylene 

2681 pentane (1,2,3) 

2682 propane (1,2,3) 

2683 Tributyl-amine (rt) 

2684 amine (iao) 

2685 borate (iao) 

2686 citrate (n) 

2687 phosphate (n) 

2688 Tricaprin 

(m.p. 31®) 

2689 Trichloro-benzene 

2690 bromomethane 

2691 crotononitrile 

2692 crotonyl chloride 

2693 1,1-dibromo- 

ethane (2,2,2) 
ethane (1,1,1) 

“ ( 1 , 1 , 2 ) 
ethylene 
furan (2,3,4) 
methylch loro- 
formate 
non-3-yne-2-oi 
( 1 , 1 , 1 ) 

Tricosane (n) 

(m.p. 47®) 

Tricresyl phoephate 

(o) 

TrIdecan# (n) 
Triethanolamine 
2704 I TrIethyl aconitete 


Formula 


CH3C6H4NH2 
CH 3 C 6 H 4 NH 2 
CH3C6H4N Hz 

CH 3 C 6 H 4 CN 

CH3CfiH3N:(CH)z:N 

I I 

(CH3)2CHC0*C6H4* 

CH3 

CH3CH:C(C2H5)- 

CO 2 C 6 H 4 CHJ 

(CH2C02C3Ha)2: 

C(0H)C02C3Hs 

(C3H5)3C6H20H 

(CH2C02C3Hs)2: 

CHC 02 C 3 H 5 

(C5Hii)3N 

(C 5 HnO) 3 B 

CsHsNa 

CH:N-NH-N:CH 

I I 

CH3(CHBr)2CH2Br 

(1,2,3) 

BrCHzCHBrz 

BrCH-.CBrz 

C2Hs(CHBr)2CH2Br 

BrCHzCHBrCHzBr 

(C4H9)3N 

(C4H9)3N 

(C4H90)3B 

C6H507(C4H9)3 

(C4H90)3P0 

C 33 HS 2 O 6 

CeHsCh (1,2,4) 

CIsCBr 

CbCCHzCHCN 

Cl 3 CCH:CHCOCI 

BrzCHCCb 

CH3CCI3 

CHzCICHClz 

CHCl.-CCIz 

C4HOCI3 

CICO2CCI3 

CI3CCHOHC:* 

C(CH2)4CH3 

CH3(CH2)2lCH3 

(CH3C6H40)3P0 

CH3(CH2)ifCH3 

N(CH2CH20H)3 
CuHiaOe i 


0.999 

1.5728 XU-772 

0.99 

1.5711 XII-853 

0.97 

1 . 5532 XII-880 

0.99 

1.5272 IX-466 

1.118 

1.6211 XXin.184 

1.001 

1.491 

1.009 

1.513 

1.136 

1.4714 *111-197 

0.974 

1.541 * VI-322 

1.097 

1.4675 *11-322 

0.845 

1.4128 

0.845 

1.4128 1-404 

1.086 

1 . 5642 V-276 

1.186 

1.4854 XX VI -11 

2.19 

1.567 1-121 

2.579 

1 . 5890 1-93 

2.708 

1.5992 1-191 


t Contains amyl group in its various isomeric forms. 









J.4DU 

INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

l,®G. 


no* 

Beil. Ref. 

2705 

Triethyl-acetyl> 

methanetricar- 

boxylate 

CH 3 COC (CO 2 C 2 Hs) 3 

13.5 

1.128 

1.4366 

•^ni-294 

2706 

amine 

(C2H5)3N 

20 

0.728 

1.4003 

IV-99 

2707 

benzene (1,3,5) 

(C2H5)3CsH3 

17 

0.86 

1.4951 

V-449 

2708 

borate 

(CzHsOjB 

20 

0.88 

1.3808 

1-335 

2709 

citrate 

CjHsOCCOaCjHs), 

20 

1.137 

1.4455 

III-568 

2710 

methane- 

tricarboxylate 

HC(C02C2H5)3 

16.2 

1.108 

1.4275 

11-810 

2711 

oxalylmalonate 

C 2 H 5 O 2 CCOCH: 

(C02C2Hs)2 

16.1 

1.160 

1.4496 

III-850 

2712 

phosphate 

(CzHsObPO 

17.1 

1.07 

1.4067 

1-332 

2713 

phosphine 

(C2H5)3P 

15 

0.800 

1.458 

IV-582 

2714 

phosphite 

(C2H50)3p 

10 

0.97 

1.4131 

1-330 

2715 

Trifluoro- 1 , 2 >di~ 

bromoethane 

( 1 , 1 , 2 ) 

CBrF 2 CHBrF 

14 

2.254 

1.4145 

1-92 

2716 

1 , 1 , 2 -tribromo- 
ethane ( 1 , 2 , 2 ) 

CFBr 2 CBrF 2 

20 (?) 

2.6 

1.4666 

1-94 

2717 

Triformal-ethylamine 

(HCH:NC2Hs)3 

20.2 

0.894 

1.4604 

XXVI-2 

2718 

methylamine 

(H2C:NCH3)3 

19 

0.918 

1.4632 

XXVI-I 

2719 

propylamine 

(H2CrNC3H7)3 

18.8 

0.880 

1 . 4597 

XXVI-3 

2720 

Trimethyl -acetic acid 
(m.p. 35.5®) 1 

(CH 3 ) 3 CC 02 H 

36.5 

0.91 

1.3931 

11-319 

2721 

acetophenone 

(2,4.5) ' 

(CH3)3C6H2C0CH3 

14.9 

1.004 

1.5411 

i 

VII-333 

2722 

acetophenone 

(2,4,6) 

(CH3)3C6H2C0CH3 

20 

0.975 

1.5175 

VII-332 

2723 

benzene (1,2,3) 

(CH3)3C6H3 

[ 20 

0.894 

1.5139 

V-399 

2724 

(1,2,4) 

(CH3)3C6H3 

20 

0.876 

1 . 5049 

V-400 

2725 

(1,3.5) 

(CH3)3C6H3 

20 

0.865 

1.4994 

V-406 

2726 

butane (2.2,3) 

(CH3)3CCH(CH3)2 

20 

0.690 

1 . 3895 

** 1-121 

2727 

but-3-ene (2,2,3) 

(CH3)3CC(CH3); 

CH 2 

20 

0.705 

1.4029 

1-221 

2728 

5-ch I oropy r azo 1 e 
(1,3,4) 

CH 3 NCCI:C(CH 3 )C- 

1 

(CH 3 ) :N 

1 

20 

1.108 

1.487 


2729 

a-chromene (2,4,6) 

CH3C6H3C(CH3): 

1 

CHCH(CH3)*0 

20 

1.012 

1.5513 


2730 

a-chromene (3,4,6) 

CH3C6H3C(CH3): 

1 

C(CH 3 )CHrO 

1 

20 

1.029 

1.5575 


2731 

coumaranone 

(2,2,5) 

CHaCeHaCOC* 

1 

(CHj)rO 

1 

19.3 

1.073 

1.5404 

♦XVn-166 

2732 

coumaranone 
(2,2,7) (in.p. 68 ') 

CH 3 C«H 3 C 0 C* 

1 

{CH,)20 

- - 1 

100.6 

1.001 

1.607 









ua 


INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 

/.°C. 

d,t 

np* 

1 Boil. Ref. 

2733 

Trimethyl-cou mara- 

none (2,4,6) 

(CH3)2C6H2C0CH* 

1 

(CH3)0 

1 

19.2 

1.099 

1.5574 

♦XVH-68 

2734 

coumarone (2,3,5) 

CHaCfiHaCCCHa) :C* 

1 

(CH3)0 

1 

20 

1.021 

1.5506 


2735 

cyclohexane (1,1,3) 

(CH 3 ),C«H, 

25.3 

0.787 

1.4339 

V-42 

2736 

" (1,2,4) 

(CH 3 ) sCeHs 

16.9 

0.780 

1 .431 

V-42 

2737 

cyclohexan-2-ol 

(1,1.2) 

(CH3)3C6H80H 

19.9 

0.926 

1.4679 

♦VI-16 

2738 

cyclohoxan*5-ol 

(1,2,4) 

(CH3)3C6H80H 

19.2 

0.899 

1 . 4585 

♦VI.17 

2739 

cyclohexan-1-ol 

(1,3,5) 

(CH3)3C6H80H 

16.3 

0.888 

1 . 4537 

♦VI-17 

2740 

cyclohexan-4-one 

(1.1.3) 

(CH3)3C5H7C0 

19 

0.902 

1 . 4545 

VII-29 

2741 

cycloh6xan-5-ono 

(1,2,4) 

(CH3)3C5H7C0 

17.4 

0.899 

1 . 4501 

♦VII-26 

2742 

cyclohex-2-ene 

(1,1,2) 

(CH3)3C6H7 

20.4 

0.822 

1 . 4560 

♦V-39 

2743 

cyclohQx>3-ene 

(1,1.4) 

(CH3)3C6H7 

23.2 

0.802 

1.4442 

♦V-39 

2744 

cyclohex-l-ene 

(1,2.3) 

(CH3)3C6H7 

11.8 

0.835 

1.4630 

♦V-40 

2745 

cyclohox-l-ene-S-ol 

(1,3,5) 

(CH 3 ) 3 C 6 H 60 H 

19.3 

0.913 

1.4735 

*VI.36 

2746 

cyclohex-2-eno-4- 
one (1,1,3) 

(CH3)3C5H5C0 

16.3 

0.933 

1 .4795 

VII-65 

2747 

cyclohexyl-1- 
chlorido (1,3,5) 

(CH3)3C6H8CI 

20 

0.929 

1 . 4550 

♦V-18 

2748 

cyclopentane 

(1,1,2) 

(CH3)3C5H7 

20 

0.773 

1.4230 

V-39 

2749 

cyclopentane 

(1,1,3) 

(CH3)3C5H7 

20 

0.748 

1.4112 

♦V-16 

2750 

cyclopentane 

(1,2,3) (ci», da, 
da) 

(CH3)3C5H7 

20 

0.779 

1.4263 

V-40 

2751 

cyclopentane 
(1,2,3) (da, da, 

trana) 

(CH3)3C5H7 

20 

0.770 

1.4219 

V-40 

2752 

cyclopentane 
(1,2,3) (da, 
trana, da) 

(CH3)3C5H7 

20 

0.754 

1.4144 

V-40 

2753 

cyclopentane 

(1,2,4) (da, ds, 
ria) 

(CH3)sC5H7 

20 

0.766 

1.422 

♦V-16 

2754 

cyclopentane 
(1,2,4) (da, da, 
trana) 

(CH3)3C5H7 

20 

0.763 

1.4185 

♦V-16 

2755 

cyclopentane 
(1,2,4) (da, 

trana, da) 

(CH3)sC5H7 

20 

0.747 

1.4106 

♦V-16 



INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 


d,t 

njD* 

2756 

TrImethytS- (/9,^-di- 
chforoetbyl) -ben- 
zene (1,2,3) 

(CH 3 )jC,HjCH,- 

CHClz 

20 

1.144 

1.5439 

2767 

1-dichloromethyl- 
cyclohex-3-ene- 
2-one (1,4,5) 

(CH 3 ) 3 C 5 H 4 COCHCl 2 

20 

1.197 

1.5238 

2768 

4-ethyl idenecyclo- 
hexa-2,5-di6ne 
(1,1,3) 

(CH3)3C6H3:CHCH3 

20 

0.879 

1.5160 

2769 

hexane (2,2,3) 

(CH3)3CCH(CH3)- 

CH 2 C 2 H 5 

20 

0.729 

1,4105 

2760 

" (2,2,4) 

(CH 3 ) 3 CCH 2 CH: 
(CHj) (C 2 H 5 ) 

20 

0.716 

1,4033 

2761 

“ (2,2,5) 

(CH3)3(5CH2CH2* 

CH(CH3)2 

20 

0.707 

1 . 3996 

2762 

“ (2,3,3) 

(CH3)2CHC(CH3)2* 

CH 2 C 2 HS 

20 

0.738 

1.4143 

2763 

“ (2,3,4) 

(CH3)2CHCH(CH3)- 

CH(CH3)C2Hs 

20 

0.741 

1.415 

2764 

“ (2,3,5) 

(CH3)2CHCH(CH3)' 

CH2CH(CH3)2 

20 

0.722 

1.4060 

2765 

" (2,4,4) 

C2H5C(CH3)2CH2- 

CH(CH3)2 

20 

0.725 

1.4075 

2766 

“ (3,3,4) 

C2H5C(CH3)2CH: 

(CH 3 ) (C 2 H 5 ) 

20 

0.745 

1.4178 

2767 

hexan-4-ol (3,3,4) 

(CzHs) (CHs)zCCOH: 
(CHj) (CzHs) 

20 

0.832 

1.4345 

2768 

2-hydroxy8tyren6 

(2',2',5) 

(CH 3 ) (OHXJeHjCH: 
C(CH3)2 

21.5 

1 

0.991 

1 . 5501 

2769 

ieoxazole 

N:C(CH3)C(CH3): 

! 

C(CH3)0 

1 

1 20 

0.981 

1.452 

2770 

4-methenecyclQ- 

hexa-2,5-diene 

(CH3)3(56H3:CH2 

(1,1,2) 

20 

0.866 

1.5139 

2771 

2-methoxy8tyrene 

(2',2',6) 

CH3(CH30)C6H3* 

CH:C(CH3)2 

17.1 

0.968 

1.5425 

2772 

pentane (2,2,3) 

(CH3)3CCH(CH3)* 

C 2 H 5 

20 

0.716 

1.4030 

2773 

“ (2,2,4) 

(CH3)3CCH2CH: 

(CH3)2 

20 

0.692 

1.3915 

2774 

** (2,3,3) 

C2H5C(CH3)2- 

CH(CH3)2 

20 

0.726 

1 .4075 

2776 

“ (2,3,4) 

(CH3)2CHCH(CH3)- 

CH(CH3)2 

20 

0.719 

1.4042 

2776 

pent-1-ene (2,3,3) 

CH2:C(CH3)C(CH3)2- 

CzHs 

20 

0.737 

1.418 

2777 

“ (2,3,4) 

CH2:C(CH3)CH* 

(CH3)CH(CH3)2 

20 

0.729 

1.415 

2778 

pent-4-ene (2,2,3) 

CH2:CHCH(CH3)- 

C(CH3)3 

20 

0.719 

1.412 

2779 

'• (2,2,4) 

CH2:C(CH3)CHr 

C(CH3)3 

20 

0.715 

1.4086 

2780 

“ (2,3,3) 

CH2:CHC(CH3)r 

CH(CH3)2 

20 

0.729 

1.414 

2781 

piperidine (2,4,6) 

. (CH3)3CsH8N 

19 

0.830 

1.4435 


Boil. Ref. 
♦*V-336 


V.442 


*1-64 


**1-129 


1-425 

*VI-293 

XXVII-18 

V-429 

♦VI-293 

*1-62 

1-164 


XX-126 
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INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

1 Formula 

/,°c. 

d4^ 

no* 

1 Beil Ref. 

2782 

Trimethyl-pyrazole 

CH:C(CH3) C- 

20 

0.951 

1.476 


2783 

(1,3,4) 

“ (1,3,5) 

1 

(CHa) :N NCH3 

1 

CHjCiCHCCCHj): 

1 

20 

1.034 

1.549 

XXm-75 

2784 

pyrrol© (2,3,5) 

N-N(CH3) 

1 

CH3C:CHC(CH3): 

1 

15.8 

0.935 

1.509 

XX-177 

2785 

styrene 

C(CH3)NH 

1 

C6H5C(CH3):C: 

20 

0.892 

1.5164 

V-498 

2786 

Trlmethylene 

bromohydrin 

(CH3)2 

BrCHzCHzCMzOH 

20 

1.571 

1.4883 

1-356 

2787 

chiorohydrin 

CICHzCHzCHzOH 

20 

1.131 

1.4469 

1-356 

2788 

glycol 

HOCH 2 CH 2 CH 2 OH 

20 

1.060 

1.4398 

1-475 

2789 

Triphenyl-methane 

(C6H5)3CH ^ 

99 

1.014 

1.59 

V-698 

2790 

(m.p. 94°) 
phosphine 

(C6Hs)3p 

69 

1.1 

1 . 5248 

XVI-759 

2791 

(m.p. 79°) 

Tripropyl-amine (n) 

(C2H5CH2)3N 

19.4 

0.757 

1.4176 

IV-139 

2792 

methane 

(C3H7)3CH 

20 

0.73 

1.414 


2793 

Trithioacetone 

(CHaCSCHs)! 

20 

1.068 

1.542 

XIX-389 

2794 

Tropaoocaine 

CisHiaOzN 

100 

1.043 

1 . 5080 

XXI-39 

2795 

(m.p. 49°) 

Tropane 

CsHisN 

21.6 

0.93 

1.4766 

XX.141 

2796 

Tropidine 

CeHuN 

18.4 

0.95 

1.4904 

XX-177 

2797 

Tropine (m.p. 63°) 

CsHisON 

99.8 

1.016 

1.4811 

XXI-16 

2798 

Tropinone 

CbHuON 

99.6 

0.987 

1.4621 

XXI-258 

2799 

(m.p. 41°) 

Tropylidene 

HC:(CH)5CH2 

1 1 

20 

0.888 

1.5261 

V-280 

2800 

1 Undecane (n) 

CH3(CH2)9CH3 

20(?) 

0.741 

1.4158 

1-170 

2801 

Undecan-2-ol 

1 CgHisCHOHCHa 

20 

0.827 

1.4369 

1-427 

2802 

Undec-1 -ene 

CH3(CH2)8CH:CH2 

20 

0.763 

1.4284 

1-225 

2803 

Undec-2-ene 

CaHirCHiCHCHa 

15(?) 

0.774 

1.4333 

1-225 

2804 

Undecyl alcohol (n) 

CH3(CH2)9CH20H 

23 

0.833 

1.4392 

1-427 

2805 

phenyl ketone 

CH3(CH2)toCOC6H5 

52.4 

0.897 

1.4850 

Vn-345 

2806 

(m.p. 47°) 

Undecylenic acid 

CH3(CH)2C7H|4- 

24 

0.907 

1.45 

11-458 

2807 

0) 

Undecyl ic acid 

CO 2 H 

CH3(CH2)9C02H 

45.2 


1.4294 

11-358 

2808 

(m.p. 29°) 
aldehyde 

CH3(CH2)9CH0 

23 

0.825 

1.4322 

1-712 

2809 

Urethane (m.p. 49°) 

NH 2 C 02 C 2 H 5 

52 

0.9 

1.4144 

111-22 

2810 

Valeric acid (n) 

CzHsCHzCHzCOzH 

19.1 

0.94 

1.409 

11-299 

2811 

acid (iso) 

(CH3)2CHCH2C02H 

20 

0.93 

1.4043 

11-309 

2812 

aldehyde (n) 

CzHsCHzCHzCHO 

20 

0.82 

1.3882 

1-676 

2813 

“ (iao) 

(CH3)2CHCH2CH0 

20 

0.802 

1 . 3902 

1-684 

2814 

aldoxime (iso) 

CaHsCH-.NOH 

20 

0.893 

1.4367 

1-686 

2815 

anhydride (iso) 

(C4H9C0)20 

26 

0.93 

1.4147 

11-314 

2816 

Valero-p-cresol (o) 

(CH3)2CHCH2C0- 

20 

1.028 

1.5320 

♦VIII-557 

^ 2817 

(iso) 

nitrile (n) | 

C6H3(0H) (CH 3 ) 
CH3(CH2)3CN 

18 

0.801 

1.3917 

11-301 



INDEX OF REFRACTION— LIQUIDS 


No. 

Substance 

Formula 


d4t 

nn* 

Beil. Kef. 

2818 

Valero-thienone (a) 
{iso) 

C 4 H 9 C 0 C:CHCH: 

1 -- - - 

CHS 

1 

20 

1.062 

1.536 


2819 

Valtryl -aceto- 
phenone (<o) (mo) 

C6H5COCH2COCH2- 

CH(CH3)2 

20 

1.031 

1.5605 

VII-690 

2820 

chloride (n) 

CH3(CH2)3C0CI 

20 

1.01 

1.42 


2821 

" (i«o) 

(CH 3 ) 2 CHCH 2 C 0 CI 

20 

0.989 

1.4156 

11-315 

2822 

indazole (2) (iso) 
{stable) 

CuHuONz 

16.3 

1.088 

1.555 


2823 

Veratrole (o) 

C6H4(0CH3)2 

21 

1.08 

1.53 

VI-771 

2824 

Verbenene 

CioHi4 

20 

0.882 

1.4986 

♦V-207 

2825 

Vinyl -acetic acid 

CH 2 :CHCH 2 C 02 H 

15 

1.013 

1.4257 

11-407 

2826 

bromide 

CHarCHBr 

20(?) 

1.5 

1.4462 

1-188 

2827 

1 ethyl alcohol 

C 3 H 5 CH 2 OH 

17.5 

0.838 

1.4146 

1-441 

2828 

Waterf 

H 2 O 

20 

0.998 

1.3330 


2829 

Xylidine (o) (vie) 

(CH3)2C6H3NH2 

(1,2.3) 

20 

0.99 

1.570 

XII-1101 

2830 

(o) (sym) 

(CH3)2C6H3NH2 

(1,3,5) 

20 

0.972 

1.558 

XII-1131 

2831 

•• (m) (vie) 

(CH3)2C6H3NH2 

(1,3.2) 

20 

0.979 

1.561 

XII-1107 

2832 

(m) (uns) 

(CH3)2C6H3NH2 

(1,3.4) 

19,6 

0.978 

1.5607 

XII-1111 

2833 

(p) 

(CH3)2C6H3NH2 

(1,4,2) 

21.3 

0.979 

1.5591 

XII-1135 

2834 

Xylylamine (p) 

CH 3 C 6 H 4 CH 2 NHZ 

20 

0.952 

1.5364 

XII-1141 

2835 

Zingiberene 

Ci5H24 

20 

0.873 

1.4940 

V-461 


t See special table. 
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FORMULA INDEX 

For finding compounds listed in the table: INDEX OF REFRACTION (LIQUIDS] 

The system used in this formula index is essentially the same as that employed i] 
Richter's Lexikon der Kohlenstoff Verbindungen. The succession of the element 
combined with carbon is as follows: H, O, IN, S, F, Cl, Br, I. All the other element 
are placed in alphabetical order. The arrangement depends (1) on the number o 
carbon atoms, (2) on the number of the other elements which, in addition to c^bon 
are contained in the compounds, (3) on the kind of elements, which in addition t< 
carbon are contained in the molecule, in accordance with the order as stated edjove 
and (4) on the number of atoms of each element which, in addition to c^bon, ic 
contained in the compound. Thus 2 III means two carbon atoms combined with three 
other elements; e. g., C 2 H 2 O 2 F 2 728, is a compound with 2 carbon atoms and 3 othei 
elements, and it is the 728th compound in the table to which this formula index is a 
part. 


II 

ecu 390 
CSz 388 

III 


CHN 1615 
CHCI 3 453 
CHBra 269 
CH 2 O 2 1483 
CHzNz 490 
CH 2 CI 2 2185 
CH 2 I 2 2190 
CH 3 I 2031 
CH 4 O 1776 
CO 8 N 4 2638 
CSCU 2644 
CSCI 4 2314 
CFCI 3 1480 
CCUBr 2690 


1 III 

CH 3 ON 1481 
CH 3 O 2 N 2225 
CH 4 O 2 N 2 2079 
CH 5 ON 2028 
CO 2 NCI 3 2217 
C02NBr3 2216 

21 

C 2 CI 4 2577 

211 

C 2 HCI 3 2696 
C 2 HCI 5 2286 
C 2 HBr 3 2680 
CzHzOz 1517 
CzHzCU 39; 40 
CzH2Cl4 2575; 2576 
CzHzBfz 37; 38 
C 2 H 28 r 4 2573; 2574 
C 2 H 2 I 2 42 
C 2 H 3 N 13 
CzHsNs 2677 


C 2 H 3 CI 3 2694; 2695 
CzHaBr 2826 
CzHsBra 2679 
C 2 H 4 O 3; 1448 
C 2 H 4 O 2 5; 1515; 1950 
C 2 H 4 N 6 553 
C 2 H 4 CI 2 594; 1441 
C2H4Br2 560; 1439 
CzHsBr 1130 
CzHsI 1302 
CzHeO 1094 
C 2 H 4 O 2 1512 
CzHsS 1311 
CzHeSz 861 
CzHgCd 366 
CzHeHa 1730 

CzHgNz 938; 939; 1443; 1444 

C 2 O 2 CI 2 2278 

C 2 O 2 CU 2698 

C2N2Br4 497 

CzFsBrs 2716 

CzCIzBrz 593 

2 III 

C 2 HOCI 3 408 
C2HFBr4 1474 
CzHFzBrs 735 
CzHFsBrz 2715 
CzHClzBr 588 
CzHClzBra 607 
CzHClsBrz 2693 
CzHzOzFz 728 
CzHzOzClz 582 
CzHzFBrs 1478; 1479 
CzHzFzBrz 732; 733 
CzHzCIBr 420; 421 
CzHzCIBrj 452 
C 2 H 3 ON 1516 
C2H30a 28 
CzHsOBr 26 
C 2 H 3 O 2 CI 409; 1850 
C 2 H 3 NS 2171; 2172 
CzHiFBrz 1468 


CzHsFzBr 731 
C 2 H 3 F 2 I 734 
C 2 H 4 OCI 2 599 
C 2 H 4 O 4 N 2 1025 
C 2 H 5 ON 4 
C 2 H 5 OF 1447 
CzHsOCI 435; 1442 
CzHsOBr 249; 1440 
C 2 H 5 OI 1649 
C 2 H 5 O 2 N 1843; 2224 
C 2 H 5 O 3 N 1366 
CzHeONz 964 
CzHsOzNz 963 
C 2 H 6 O 4 S 1014 
C 2 H 7 ON 1060; 1297 
C 2 H 10 ON 2 1444 

31 

CsOz 389 

3 II 

C 3 HN 2399 
CsHzOz 2398 
C 3 H 2 N 2 1717 
CsHsCis 2287 
C 3 H 4 O 44; 2387 
C 3 H 4 O 2 43 
C 3 H 4 O 3 2498 
C 3 H 4 N 2 2492 
C3H4CI2 592 
C3H4Br2 570 ; 671 ; 1066 
C 3 H 5 N 1181; 2406 
C 3 H 5 CI 56 

CsHsBr 55; 255; 256; 267 
CsHsBra 2682 
CsHsO 10; 50; 2400 
C3H«02 9; 1254; 1764; 2404 
C 3 HCO 3 1669;. 1740 
C 3 H 6 CI 2 604; 605 
CsHeBrz 666; 567 
CaH^lz 758 
C 3 H 7 N 52 
C 3 H 7 CI 2430; 2431 



U66 


FORMULA INDEX ORGANIC LIQUIDS 


OjHrBr 2426; 2427 

C 3 H 7 I 2455; 2456 

CiHsO 2418; 2419 

CsHflOa 1846; 2184; 2478; 2788 

CiHsOa 1500 

CjHaSe 2517 

C 3 H 9 N 2420; 2421 

C 3 H 9 AI 77 

C 3 H 9 BI 223 

CsHaSb 159 

8 III 

CaHzOzClz 1718 

C 3 H 3 ON 1664 

C 3 H 4 OCI 2 583 

C 3 H 5 ON 1670 

CsHsOCI 1055; 2411 

C 3 HsOBr 2409 

C3H502CI 1169; 1847 

CsHsOzBr 253 

CaHsNS 1411; 1412 

C3H60CI2 1501 

CaHeOBrz 568; 569 

C 3 H 7 ON 12; 881; 2401; 2402 

CaHrOCI 442; 443; 1849; 2787 

C3H70Br 2786 

C 3 H 7 OI 1652 

C 3 H 7 O 2 N 2230; 2459; 2809 
C 3 H 7 O 3 N 2458 
C3H7NCI2 2439 
C 3 H 7 Cl 3 Si 2520 
C3H80 zN2 1938 
C 3 H 9 OIM 1786 

3 IV 

CjHaONCI 798 

4 I 

C 4 H 6 338; 339 
C 4 H« 335; 499 
C 4 NZ 41 

4 II 

C 4 H 4 O 1486; 2639 

C4H40z 1627 

C 4 H 4 N 2 2491; 2493; 2653 

C 4 H 4 S 2642 

C 4 HSN 59; 485; 2497 

C 4 HSCI 454 

D4H<0 483 

C4H<Oz481; 482; 523; 541; 

1774; 1775; 2552; 2825 
O4H6O3 6 
C 4 H 6 O 4 978 

[) 4 HcNz 2147; 2148; 2149 
C) 4 H<Brz 769 
[)4HsBr4 2572 
34 H 7 N 353 


C 4 H 7 Br 238 
C4H7Br3 2678 

C 4 HSO 340; 341 ; 488; 501 ; 524; 

1783; 1934; 2827 
C4H80z 8 ; 344; 345; 1029; 

1082; 1446; 2131; 2443 
C 4 H 8 O 3 1062; 2023; 2036 
C 4 H 8 Brz 559; 563 
C 4 H 9 CI 300; 301; 302; 303 
C 4 H 9 Br 291 ; 292; 293; 294 
C4H9I 314; 315 

C 4 H 10 O 276 ; 276; 277; 278; 

1061; 2138; 2139 
C 4 H 10 O 2 760; 1259 
C 4 H 10 O 3 1514 
C 4 H 10 N 2 727 
C 4 H 10 S 316; 720 
C 4 H 10 S 2 655 
C 4 HioCd 366 
C 4 H 10 H 0 1729 
C 4 HioSe 2516 
C 4 HioTe 2562 

C 4 Hn N 279; 280; 281 ; 282; 621 
C 4 Hi 2 Pb 1700 
C 4 H 12 SI 2523 
C 4 Hi 2 Sn 2655 

4 III 

C 4 HOCI 3 2697 
C 4 HO 2 CI 3 430; 433 
C 4 H 2 OCI 4 2692 
C4H202Ci2 1485 
C 4 H 2 NCI 3 2691 
C 4 H 2 SBr 2 572 
C 4 H 3 OCI 3 591 
C 4 H 3 NCI 2 590 
C 4 H 3 ^SCI 448 
C 4 H 3 SBr 261 
C 4 H 4 O 2 CI 2 589; 2554 
C 4 H 5 ON 2032; 2033 
C 4 H 5 OCI 487 
C 4 H 5 OCI 3 343 
C4H50Br 243 
C 4 H 5 O 2 N 1185 
C 4 H 5 O 2 F 3 1428 
C 4 H 5 O 2 CI 3 1425 
C4H502Br3 1424 
C 4 H 5 NS 73 
C 4 H 5 N 2 Br 1812 
C4H«0N2 883 
C4H60Ci2 423 
C 4 Hb 02 N 2 1200 
C 4 H 6 O 2 CIZ 1204 
C4H602Br2 1201 
C 4 H 7 ON 11 
C 4 H 7 OCI 359; 360 
C 4 H 7 O 2 N 3 1423 

C 4 H 7 O 8 F 1253 I 


C4H702CI 422; 428; 1159; 2432 
C4H702Br247; 248; 1131; 

1810; 1811 
C 4 H 7 O 2 I 1303 
C 4 H 7 NS 2469 
C 4 H 8 OCI 2 429 
C 4 H 8 O 3 N 2 1352 
C 4 H 8 O 4 N 2 1351 
C 4 H 8 N 2 S 74 
C 4 H 8 SCI 2 595 
C 4 H 9 ON 7; 342; 761; 1935 
C 4 H 9 OCI 336; 425 
C4H90zN 318; 1258; 2183 
C 4 H 9 O 3 N 317 
C 4 H 9 NCI 2 306 . 

C4HtoON2 697 
C4 Hio02N2 319; 320 
C 4 H 10 O 3 S 721; 1250 
C 4 H 10 O 4 S 719 
C 4 H 11 ON 773; 1103 
C 4 H 11 O 2 N 611 
C4Hti03P 702 
C 4 Hi 20481 2518 


5 I 

CsHe 516 

C 5 H 852 I; 1813; 1814; 1836; 
2289; 2290; 2291; 2292; 
2293; 2312; 2313 
C 5 H 10 517; 1815; 1816; 1817; 

1867; 2301; 2302; 2303 
C 5 H 12 2297; 2298 


5 11 

C 5 H 4 O 2 472; 1487; 1488; 2496 
C 5 H 4 O 3 460 
C 5 H 5 N 2494 
CsHeO 1951 

CsHeOz 146; 147; 1392; 1489; 
2386 

CsHeNz 1519; 2146 
CjHeS 2174; 2175 
C 5 H 7 N 2150; 2308; 2309 
CsHsO 520; 1390; 1449; 2653 
CsHaOz 23; 46; 47; 145; 500; 
1641; 1713; 2294; 

2306; 2307; 2652 
CsHaOa 17; 1401; 1712; 1765; 
2040; 2600 

CsH 804 950; 1291; 1518 
CsHsNz 1006; 1007 
C^HsN 2817 
CsHaBr, 2681 

CsHioO 519; 679; 1099; 1782; 
2140; 2141; 2304; 

2305; 2812; 2813 



FORMULA INDEX ORGANIC LIQUIDS 


C5H10O2 309; 310; 614; 1393; 

1837; 1838; 1839; 

2414; 2416; 2697; 

2720; 2810; 2811 

CsHjoOj 635; 1287; 1305; 2479 
C5H10N2 641 
CsHioClz 596 
CsHioBr2 564; 665 
C5H10I2 757 
CsHiiN 2385 
CsHnF 118 

C5H11CI 108; 109; 110; 438 
CsHiiBr 101; 102; 103; 246 
C5H11I 124; 1647 
C5H12O 88; 89; 90; 91; 92; 

1395; 1826; 2300 
C5H12O2 142; 143; 2299 
C5H12O3 1844 
C5H12S 125; 126 
C5H13N 93; 1818 
C5Hi4N2 363; 1827 
CsHuPb 1708 
CsHuSi 2538 

S III 

C5H5OCI 1490 
C5HSO2CI3 2182 
C5H6ON2 1631 

Cs H6O2CI2 584 ; 608 ; 1 520 ; 1 888 

DSH6O3N2 2063 

C5H7ON 945 

C5H7OCI 770; 2310; 2311 

C5H7O2N 1182 

C 5 H 7 O 2 CI 410; 1848 

C5H7NBr2 574 

C5H7IM2CI 799; 800 

C5H7N2Br 783 

CsHbONz 1344 

C 5 H 8 O 2 CI 2 1207 

C5H9OCI 2599; 2820; 2821 

C5H902CI 304; 1170; 1171 

CsHgOzBr 1137 

C5H9NS 331 

C5H10OIM2 2238 

B5H10OS2 656 

C5H10O2N2 2229 

CSH10O2S 724 

D5H10O3N2 2236 

D5H11 ON 680; 2142; 2403; 2814 

C5H11O2N 129; 130; 673; 1434; 

2226; 2227 
CsHnOjN 128 
CsHiiNCIz 116 
35H12O2N2 1830; 1831 

e I 

179; 1038 

D«He 739; 740; 1686 


C6Hio 784; 1138; 1558; 1669 
1560; 1661; 1562; 1563 
1564; 1566; 1666; 1567 
2090; 2091; 2092; 2093 
2094; 2095; 2096; 2097 
2098; 2099; 2592 
CeHiz 507; 789; 790; 791 ; 1586; 
1687; 1588; 1589; 1590; 
1881; 2109; 2110; 2111; 
2112; 2113; 2114; 2115; 
2116; 2191 

CcHm 785; 786; 1581; 2100; 
2101 

€ II 

C 6 H 3 CI 3 2689 
C 6 H 4 F 2 729; 730 
C 6 H 4 CI 2 585; 586; 587 
CeH4Br2 666; 557; 568 
C 6 H 5 N 3 2676 
CbHsF 1467 
CeHsCI 417 
CsHsBr 237 
CbHsI 1645 
CeHeO 2321 
CfiHeOs 1953 
CfiHeS 2643 
CbHtN 149; 2377; 2378 
CeHaO 882; 2146 
C 6 H 8 O 2 1793; 1952 
C 6 H 8 O 4 949; 1290 
CeHaOe 1506 

CeHsNa 45; 1005; 2341 ; 2366 
CaHaS 1017; 1018; 1414 
CaHgN 1009; 1010; 1594; 1595 
CaHioO 48; 148; 509; 678; 

1734; 1911 

CaHioOz 16; 25; 518; 1177; 

1178; 1179; 1180; 

1592; 1592.1; 1593; 
1635; 1770; 1898; 

2407 

CaHioOs 1083; 1296; 1768; 

1835; 2051; 2405 
C 6 H 10 O 4 699; 1013; 1513; 2025 
CaHjoOs 948 

CeHioNz 1945; 2782; 2783 
CaHioS 547 
CeHiiN 114; 115 
CaHiiCI 513 
CaHiiBr 512 

C 6 H 12 O 38 O; 508; 1396; 1591; 

1828; 1829; 2117 
C 6 H 12 O 2 II 9 : 271; 272; 273; 

274; 378 ; 379; 613; 
1151; 1152; 1684; 

2464 

CcHuOj 402; 2281 


C 6 H 12 O 4 1905 
C 6 H 12 N 2 1666; 2447 
CeHuBrz 561; 562 
CaHuIa 756 

CaHiaN 80; 2127; 2128; 2129; 

2130; 2465 
CaHuCr 431; 432 
CsHiaBr 244; 1599; 1600 
CeHijI 1602; 1646 
C 6 H 14 O 787; 788; 1139; 1144; 
1582; 1583; 1598; 

1788; 2102; 2103; 

2104; 2105; 2106; 

2107; 2441; 2442 
CaHuOz 2; 299 
CaHMOs 387 
CsHisN 1039; 2706 
CeHisNa 2718 
CaHisP 2713 
CeHisAI 76 
CaHisAs 163 
CfiHiaPb 1680; 1709 
CaHiaSi 2542 

6 III 

C6H4CIBr 418; 419 
CaHsON 2495 
CaHsOF 1472; 1473 
CaHsOCI 439; 440; 441 
CaHsOzN 2212 
CaHsCizP 2368 
CaHgOS 15 

CaHaNF 1464; 1465; 1466 
CeHaNCI 411; 412 
CaHaNBr 234 
CaHyOCI 2545 
C 6 H 7 O 2 CI 3 1427 
CaHaOzCtz 1205 
CeHaOaNz 1939 
CaHjON 2769 
CaHgOCl 1596; 1597 
CaHsOzCineS; 1166; 1167; 
1168 

CaHgOaBr 1132; 1133 
CaHaNzCI 2728 
CaHnON 1735; 1736 
CaHnOCI 382 
CeHnOzN 1102 
CaHiiOzCl 1163 

CaHiiOaN 1226 

CaH]204N2 1832; 1833; 1834 
CaHisOzN 107; 1603; 1822; 

1823; 1824 
CaHuONz 1048 
CaHuOzNz 1604 
CaHisOsN 2703 
CaHisOaP 2714 
CaHisOsB 2708 



FORMULA INDEX ORGANIC LIQUIDS 


C 6 H 15 O 4 P 2712 
CcHisFSi 2529 

€ IV 

C 6 H 4 O 2 NF 1469; 1470; 1471 
C6H402NBr 251 
C 6 H 802 Cl 2 Br 2 1206 

7 I 

C 7 H 8 2661 ; 2799 
C 7 H 10 747; 748; 1539 
C 7 Hi 2 506; 979; 980; 1527 

1555; 2186; 2609; 2610 
2611 

C 7 H 14 504 ; 843; 844; 845; 846 
847; 987; 988; 989; 990 
991; 992; 993; 994; 995 
996; 997; 1193; 1375 
1376; 1540; 1541; 1542 
1543; 1544; 1868; 2002 
2003; 2004; 2005; 2006 
2007; 2008; 2009; 2010 
2011; 2012; 2013; 2014 
2015; 2016; 2073; 2189 
2727 

C 7 H 16 981 ; 982; 983; 984; 1372 
1532; 1995; 1996; 2726 

7 II 

C 7 H 5 N 183 
C 7 HSCI 3 187 
C 7 H 6 O 175 
C 7 H 6 O 2 181 ; 2506 
C 7 H 6 CI 2 172 
C 7 H 6 Br 2 171 
C 7 H 7 N 3 195 

C 7 H 7 F 1475; 1476; 1477 
C 7 H 7 CI 198; 449; 450; 451 
C 7 H 7 Br 262; 263; 264 
C 7 H 7 I 1654 

C 7 H 8 O 155; 192; 477; 478; 479 
C 7 H 8 O 2 1521; 1608 
C7H«03 1256 

C 7 H 9 N 193; 1400; 1794; 2664; 

2665; 2666 
C 7 H 10 O 1878 

C7Hto02 778; 1438; 1634; 2594 
C 7 H 10 O 3 542; 1091 
C 7 H 10 O 4 18; 802; 946; 951; 

1086; 1088; 1295 
C 7 H 10 O 5 685 
CrHioNa 2121; 2122 
C 7 HnN 1547 ; 2784 
C 7 H 12 O 505; 1528; 1870; 1873; 

1874 

C 7 H 12 O 224 ; 522; 767; 1090; 

1111; 1216; 1374; 

1416; 1546; 1569; 

1637; 2018; 2Q19 


C7Hf203 1076; 1231; 1232; 

1308; 1320; 1882; 

1897 

C 7 H 12 O 4 683; 860; 1008; 1293 
C 7 H 12 N 2 2637 
C 7 H 13 N 1601 

C 7 H 14 O 792; 1043; 1044; 1529; 
1545; 1570; 1571; 

1572; 1573; 1574; 

1789; 1869; 2017 
CrHMOa 82; 83; 84; 85; 325; 

326; 498; 1435; 1436; 
1533; 1887; 2428; 

2429 

C7H14N2 1040; 1041 
CrHisN 1002; 1388; 1389 
C 7 H, 5 F 1552 
C 7 H 15 I 1554; 1648 
C 7 H, 60 985; 986; 1373; 1535; 
1536; 1537; 1550; 

1997; 1998; 1999; 

2000; 2001 
C 7 H 16 O 3 1370 
C 7 H, 6 S 1538 
C 7 H 17 N 1551 

C7H,8Pb 1693; 1706; 1707 
C7HieSi 2519; 2535 

7 111 

O 7 H 5 ON 157; 1644; 2328 
C 7 H 5 OCI 190; 414; 416; 416 
C 7 H 5 NS 2362 
C7H70I\/ 176; 1482 
C7H70Br 235; 236 
C 7 H 7 O 2 N 2231 ; 2232; 2233 ; 

2350 

C 7 H 7 O 3 N 2210; 2211; 2218 
C 7 H 7 SBr 1809 
C 7 H 8 ON 2 2237 
C 7 H 8 OS 1766; 2397 
C 7 H 8 O 2 S 1415 

C 7 H 9 ON 153; 154; 492; 2593 
C 7 H 9 O 2 N 1183; 1491 
C 7 H 9 O 3 N 491 
C 7 H 9 O 4 CI 3 2181 
C 7 H 9 NS 1787 
C 7 H 10 O 3 N 2 1247 
C 7 HnOCI 1548 
C7Hn04CI 638 
CyHizOzBrz 1203 
C7H1JO2CI 111 
C7H|404N2 1148; 1149; 1150 
C 7 H 15 ON 1045; 1530; 1790 
C 7 H 15 O 2 N 1141; 1142; 1143; 
2223 

7 1V 

C 7 H 6 O 2 NCI 2213; 2214; 2215 


8 I 

CsHe 2325 
CsHs 2550 

CsHio 780; 781; 782; 1117 
CaHu 749; 750, 751 ; 752; 2066 
C 8 H ,4 837; 900; 1189; 1450; 
1672; 2273; 2613; 2614; 
2615 

CgHie 515; 811; 812; 813; 814; 
815; 816; 817; 909; 910; 
911; 912; 913; 914; 915; 
916; 917; 918; 919; 920; 
921; 922; 923; 924; 925; 
926; 927; 928; 929; 930; 
931; 932; 933; 934; 935; 
936; 957; 958; 1188; 
1276; 1277; 1278; 1279; 
1280; 1281; 1578; 1579; 
1580; 1918; 1919; 1920; 
1921; 1922; 1942; 1943; 
1944; 1966; 1967; 1968; 
1969; 1970; 1971; 1972; 
1973; 1974; 1975; 1976; 
1977; 1978; 1979; 1980; 
1981; 1982; 1983; 1984; 
1985; 1986; 1987; 1988; 
1989; 2067; 2068; 2069; 
2070; 2071; 2072; 2187; 
2188; 2259; 2260; 2261; 
2262; 2263; 2264; 2265; 
2435; 2436; 2748; 2749; 
2750; 2751; 2752; 2753; 
2754; 2755; 2776; 2777; 
2778; 2779; 2780 
CaHia 901 ; 902; 903; 904; 905; 
906; 1266; 1940; 1941; 
1957; 1958; 1959; 2255; 
2772; 2773; 2774; 2775 

8 II 

CaHeO 475 

CaHaOz 474; 2373 

CaHeNz 2501 

CaHcS 2640 

CaHyN 201; 2667 

CaHyCI 445; 446 

C 8 H 7 Br 258; 259; 260 

CaHaO 14; 473; 1640; 2322; 

2658; 2659; 2660 
CaHaOzISO; 151; 1623; 1624; 
1625; 1744; 1799; 

2323; 2324; 2507; 

2662; 2663 
CaHaOs 2159 
CaHaOA 1175 
CaHaNz 2029; 2039 
CaHsBr 267; 268 



136S 


FORMULA INDEX ORGANIC LIQUIDS 


CgHgl 1656; 1656; 1657; 1668; 
1659 

CgHioO 1756; 1865; 1866; 

2320; 2337; 2338 
CaHioOa 476; 2823 
CsHioOa 484 

CsHiiN 78; 79; 135; 779; 1112; 
2339; 2829; 2830; 

2831 ; 2832; 2833; 

2834 
CsHiiCI 796 
CaHizO 840; 2481 
CsHizOz 133; 543; 1404; 1636; 

2444; 2612 
CaHizOa 20; 1251 
C8 Hiz 04 662; 682; 1089; 1197 
CaHizOs 672; 698 
CeHizNz 878; 1383; 1384; 2168 
CaHnM 2796 

CbHi4O 830; 831; 832; 833; 
834; 835; 839; 1282; 
1394; 1956; 1992 


CaHMO2 70; 511; 765; 937 


1068; 1242; 

1243; 

1274; 1275; 

1284; 

1429; 2417 


CaHuOa 762; 1084; 

1194; 

1236; 1237 


C8H,404 716; 717; 771; 

1946 

CaHuOs 681 


CaHwOe 722 


CbHmCIz 1889 


CaHisN 470; 2795 


CbHisCI 841 ; 842 


CgHisBr 245 


CaHjeO 384; 818; 819 

820; 

821; 822; 823 

824; 

825; 826; 827 

828; 

829; 1108; 1265 

1283; 

1990; 1991; 2020 

CaHiaOz 136; 295; 296; 

297; 

356; 383; 1140; 

1993; 

2108; 2475; 

2476; 

2619; 2620 


CaHia Nz 1933 


CaHjyN 471; 2781 


CaHi^F 2270 


C8Hi7l 2272 


CaHisO 307; 907; 908; 

1267; 

1268; 1960; 

1961; 

1962; 1963; 

1964; 

1965; 2256; 

2257; 

2258 


CaHiaOa 298 



CaHjsN 675; 676; 2268; 2269 
^sHzoGe 1499 

CeHzoPb1681; 1683; 1689; 

1699; 1705 


CaHzoSi 2522; 2534 
CaHzoSn 2654 

8 III 

CaH40zCl2 2374; 2375 
CsHtON 1797 
CaHaOClz 1893; 1894 
CflHgON 178 
CftHoOzN 1785; 2351 
CsHgOsN 2228 
CaHioOS 354; 1085 
CaHioOzNz 211 

CsHnON 1883; 1884; 2166; 

2167 

CsHnOCl 797 
CflHnOzN 494; 1187 
CgHnOaN 1391; 1840 
C8Hn04N 642 
C8Hn04CI 637 
CaHii04Cl3 1426 
CaHizOClz 1890; 1891 
CaHizOzClz 2551 
CaHijON 2798 
CaHnOzN 495; 1737; 1738 
CaHisON 2797 
CaHnON 381; 1631; 2021 
CaHtyOzN 2220 
CaHiaONz 2235 

9 I 

CgHa 1643 

CgHio 54; 1610; 2161; 2162; 

2163; 2164; 2165 
C9H12 955; 1912; 1913; 1914; 
2423, 2424; 2723; 2724; 
2725 

C9H14 162; 1916; 2513 
CiHie 370; 884 ; 956; 1493; 

2084; 2251; 2480; 2482; 
2595; 2596; 2601 ; 2742; 
2743; 2744 

C9H18 1576; 2136; 2735, 2736 
C9H20 701 ; 875, 876; 877; 885; 
886; 887; 888; 889; 890; 
891; 892; 893; 1260; 

1261; 1924; 1925; 1926; 
1927; 2085; 2086; 2087; 
2241; 2632; 2633; 2634; 
2635; 2759; 2760; 2761; 
2762; 2763; 2764; 2765; 
2766 

9 11 

C9H5N 2357 
CgHeO 2356 
C9H7N 2499; 2500 


C9H8O457; 1611; 1612; 1869; 

1860; 1861; 1862 
CgHaOz 1745; 1866; 1857; 2126 
CgHaOa 34; 1750; 2125 
CgHaNz 2358; 2668 
CgHaS 2173 
CsHaCU 597; 598 
C9H9CI3 434 


C9H10O 68; 69; 455; 458; 1023; 


1385; 

1751 

1752 

1753; 

1764 

1804 

1854; 

1855, 

2026 

2027; 

2179, 

2180 

2392 



C9H10O2 191 ; 

480; 1118; 1119; 

1120: 

1613 

1633; 

1639; 

1741 

1742; 

1743; 

1767 

2118 

C9H10O3 1053; 

1257 

1403; 


2041 

CaHioNz 1298; 1299 
CgHnN 744; 2607; 2608 
CoHnI 1653 

CgHjzO 998; 1073; 1074; 1075; 
1126; 1380; 1614; 

1746; 1759; 1760; 

1761; 1762; 1763; 

1803; 2177; 2178 
CgHizOz 810; 1629 
C9H12O3 19 
C9Ht204 944 

CgHnN 1019; 1020; 1021; 

1607; 1731 

C9H14O 544; 545; 2367; 2487; 
2746 

C9H14O2 510; 1067; 1357; 

1358; 1408; 1605; 

1632; 1792; 1875; 

1876; 1877; 1880 
CgHMOa 22; 1098; 1397 
C9H14O4639; 660; 663; 677; 

684; 1087; 1238; 2381 
CgHMOs 615; G16; 1294 
C9H14O6 1502 
C^HmNz 1015 
CgHuS 139 
C9H14CIZ 852 
C9H15N 2248 

CgHieO 2490; 2740; 2741; 2745 
CgHieOz 113; 1070; 1262; 1264; 
2247 

C9H16O3 127; 768; 1343 
C9H,604 167; 651; 659; 664; 

713; 857; 1145; 1146; 
1147; 2466 
CgHteBrz 573 
C9H17CI 2747 
CgHiTBr 265; 266 



1870 


FORMULA INDEX ORGANIC LIQUIDS 


C^HigO 677; 898; 1994; 2284; 
2434; 2489; 2737; 

2738; 2739 

C 9 H 18 O 2 104; 106; 333; 334; 
1263; 1271; 1549; 

2271 ; 2283 
C 9 H 18 O 4 1209 
C 9 H 1 BS 3 2793 
C 9 H 19 N 324; 2636 
CgHigBr 252 

C9H2o0 283; 894; 895; 896; 
897; 1928; 2088; 2242; 
2243; 2244; 2246; 2767 
C9H20O4 1369 
C 9 H 21 N 2791 
C9H21IM3 2717 
C 9 H 22 Pb 1682; 1704 
C 9 H 22 Si 2533; 2540 

9 III 

CsHeNCI 444 
C 9 H 7 OCI 469 
CgHyOBr 1808 
C 9 H 7 O 2 CI 3 220 
C 9 HBON 2 30 
CsHbOS 1755 
C 9 H 8 O 2 CI 2 205 
CsHsON 2352 
CgHsOBr 264; 1807 
C 9 H 9 O 2 CI 199; 1160; 1161; 

1162 

CsHgOzBr 1134; 1135; 1136 
C 9 HioOCl 2 850; 851 
CgHnON 177 
CgHiiOBr 1064 
C 9 H 11 O 2 N 152; 1116; 1379 
C9H12ON2 35 
C9H12OS 2416; 2818 
C9H,20Cl2 853 
C9H13ON 493; 1184 
C9H13OCI3 2699 
C9H13O3N 1153; 1154 
C9H13O4N 686 
C9H13O5CI 636 
CgHisOsBr 628 
C9H15ON 2285 
C9H15OCI 2249 
C9H19O2N 1285; 2219 
C 9 H 2 iFSi 2544 

10 I 

CioHb 2196 

CioHio 745; 746 ; 2030; 2327 
C 10 H 126 O 9 ; 1011; 1012; 1405; 
2065; 2602 

C 10 H 14 286; 287; 288; 289; 525; 
626 ; 527 ; 626; 626; 627; 
863; 864; 865; 866; 867; 


868; 880; 1577; 2470; 
2471; 2472; 2616; 2617; 
2618; 2770; 2824 
CioHf6 368; 369; 503; 974; 
1030; 1458; 1463; 1714; 
2192; 2317; 2318; 2380; 
2502; 2561; 2564; 2565; 
2571; 2646 ; 2647 
C,oH,8 385; 395; 528; 966; 967; 
1721; 2197; 2379; 2382; 
2627; 2645 

C 10 H 20 530; 975; 976; 1575; 

1719; 1720; 1923; 2623 
C 10 H 22 529; 970; 971; 2080; 
2081; 2082; 2792 


10 II 

C 10 H 6 CI 2 600; 601; 602; 603 
C 10 H 7 CI 436 ; 437 
CioHyBr 250 
C 10 H 7 I 1660; 1651 
CioHbO 2198 
C,oH802 2124 


C 10 H 9 N 2151; 

2152; 

2153; 

2154; 

2155; 

2156; 

2157; 2200; 2201 


C 10 H 10 O 169; 

805; 806; 

807; 

808; 

1668; 

2024; 

2342; 

2393 


C 10 H 10 O 2 188; 

1065; 

1777; 

1852 

1853; 

2045; 

2046 

2365; 

2504; 

2505 



OtoHioOa 736 ; 

1122 ; 

1800; 

2396 




C 10 H 10 O 4 1001; 1292 
C 10 H 10 N 2 64; 65; 2202; 2203; 
2348 


CioHnCIs 426; 427 
C 10 H 12 O 63; 57; 58; 144; 489; 

763; 764; 803; 804; 
809; 943; 1059; 1071 ; 
1406; 1422; 1784; 

1851; 2049; 2050; 

2388; 2389; 2461 ; 

2462; 2603 

C 10 H 12 O 26 I; 62; 407; 1377; 

1419; 1420; 1421; 

1452; 1453; 1747; 

2394; 2425 

C 10 H 12 O 3207 ; 1113; 1313; 

1314; 2445; 2446 
C 10 H 12 N 2 1230; 1929; 1930; 

1931; 1932; 2206; 

2452; 2453; 2454 
C 10 H 13 N 1665; 2170; 2604; 

2605; 2606 


CioHmO 392; 399; 1022; 1066 
1077; 1078; 1079 

1080; 1081; 1451 

1733; 1965; 2143 

2144; 2488; 2651 
C 10 H 14 O 2 1901; 1917 
C 10 H 14 O 4 694 
C 10 H 14 N 2 2207; 2208 
CioHisN 393; 623; 775; 776; 
777 

C 10 H, 60 391; 394; 398; 461; 

462; 602; 742; 743; 


1461; 

2316; 

2383; 

2485; 

2486; 

2503; 

2622; 

2648; 2649 

C 10 H 16 O 23 I; 165; 838; 

1110; 

1190 

1192; 

1198; 

1227 

1249; 

1410; 

1492 

1879; 

1902; 

2022 

2037; 

2054; 

2055 

2056; 

2057. 

2058 




C 10 H 16 O 4 691; 692; 712; 1042; 
1047 

CioHisOs 619; 661; 708; 1345 
CioHieOe 2710 
C 10 H 16 N 2 1359; 1360; 1361 
CioHiyN 367; 496; 2384 
CtoHiyCI 1497 

CioHisO 397; 456; 463; 741; 

954; 968; 969; 1462; 
1715; 1723; 1724; 

2448; 2483; 2484; 

2566; 2567; 2568; 

2569; 2570 ; 2626; 

2650 

C 10 H 18 O 2 836 

C 10 H 18 O 3 614; 1791; 2815 

CioH,804 327; 578; 620; 652; 

653; 654; 690; 1109; 
2514 

CioHiaOs 1046 
CioHjgN 375; 1496 
CioHisCI 1727; 1728; 2628 
C 10 H 20 O 377; 396; 464; 977; 

1722; 2204; 2450; 

2624; 2625 

CioHzoOz 140; 141; 376; 1269; 

2250; 2267 
C 10 H 21 N 94; 1726 
CioHii Cl 536 
C 10 H 21 Br 533 
C 10 H 21 I 538 

CioHazO 117; 632; 972; 973; 
2449 

CioHzgS 552 
CioHzsN 548 



im 


FORMULA INDEX ORGANIC LIQUIDS 


CioH24Pb 1676; 1679; 1684; 

1688; 1694; 1703 
CioH24Si 2527; 2539 

10 III 

CfoH70Cl3 2344 
C10H9O2CI 794; 795 
CioH^NzCI 2346; 2347 
CioHioONz 32 
CioHfoOS 1072 
C 10 H 10 O 2 N 2 1300 
CioHnON 2123 
CioHnOBr 241; 242 
CioHnOzCl 347 
C 10 H 72 O 2 CI 2 737 
CioHiaOzCIs 424 
C 10 H 14 ON 2 33 

C 10 H 14 OCI 2 1340; 1892; 2757 

CioHmOzNz 1100; 1101 

CtoHuOzClz 373; 374 
CioHisON 2433 

CjoHisOzN 1186 
CjoHjsOjN 86 
C 10 H 15 O 4 N 658 
^'loHisOzClz 2515 
CioHtzON 1460 
C 10 H 17 O 2 N 36 
C 10 HJ 7 O 3 N 1907 
C 10 H 19 ON 1459 
C 10 H 21 O 2 N 2221; 2222 

11 I 

CiiHio 2075; 2076 
CiiH,2 2353 

CnHT4 2169; 2354; 2785 
CnHi6 97; 98; 99; 332; 1004; 
1312; 1398; 1819; 1820; 
1821 ; 1885; 2038; 2296; 
2477; 2630; 2631; 2758 
Cn H 22 2802; 2803 
CnH24 2800 

I 

11 II 

CnH7N 2199 
CiiHgO 2194; 2195 
CnHioO 2077 
C 11 H 10 O 2 200; 1386; 2326 
CnHioOa 1176 

C 11 H 12 O 759 ; 801; 940; 941; 


1407; 

1798; 

2034; 

2035; 

2343; 2734 

Cn H 12 O 2 189; 

486; 942 

953, 

1095 

1116; 

1173 

1767 

1768; 

1769 

1779 

1801; 

1858 

1909 

2047; 

2052 

2053 

2408; 

2731, 

2732 

2733 



CiiHizOs 17; 952; 1121; 1289; 

1319; 1864; 2043; 

2044; 2064; 2132 
CJ 1 H 12 N 266 ; 67; 212; 2332; 

2333; 2334; 2335 

Cii HisCI 1915 

CtiHi40 75; 270; 322; 323; 

1063; 2390; 2391; 

2413; 2473; 2474; 

2721 ; 2722; 2768 
C 11 H 14 O 2 I 97 ; 290; 346; 348; 

349; 350; 1288; 

1947; 1948; 2395; 
2669 

CnH,403 311; 1417; 1626; 

1608; 2048; 2422 
C 11 HJ 4 O 4 1660 

CnHuOs 716 
CiiHmNz 312; 313; 675 
CnHi 4 Cl 2 606; 2756 
CiiHifiO 131; 874, 1399; 1523; 

1732; 1845; 2176 
Cl I HifiOz 1 333 
C 11 H 16 O 4 640; 676 
CnHifiOe 617; 644 
CnHisOz 2711 
CnHieOe 858 


CiiHiaOz 228; 1028; 

1191; 

1286; 1307; 

1334; 

1335; 1336; 

1337; 

1338; 1484; 

1498; 

1903; 1954 


CnHi804 647; 648 



CiiHisOs 629; 630; 657; 1244 
C 11 H 20 O 965; 1367; 1806 
C 11 H 20 O 2 466; 1368; 2806 
C 11 H 20 O 4 137; 646; 649; 650; 

707; 725 
C 11 H 21 N 1841 
CitHzzO 2083; 2808 
Cn H 22 O 2 537; 1273; 2807 
Cn HzzNz 550 
CMH 24 O 1886; 2801; 2804 
CMH26Pb 1677; 1687; 1690; 

1702 

CnHzeSi 2526; 2541 

11 III 

CnHioOzS 1413 
CnHiiOzCI 1164 
CiiHnNzCI 209; 210 
CiiHizONz 361; 362 
CiiHisOzBr 239 
CiiHisOCU 1895; 2137 
CnHirOzN 1432 
C 11 H 17 O 3 N 1433 
CtiH,704N 711 
CnHisON 372 


CiiHigOzN 1431; 2412 

121 

C 12 H 10 1 ; 1031 
C 12 H 12 337; 959; 960; 961 
C 12 H 14 2330; 2340 
C 12 H 16 714; 879; 1016; 1409; 
2329 

Cl 2 Hie 1195; 1309; 2629; 2707 
C 12 H 26 1049; 2460 

12 11 

CizHgO 1037 

CizHioO 2074; 2078; 2336 
C 12 H 10 O 2 1749 
CizHioS 1036 
CizHioTe 2563 
C 12 H 12 O 1364; 1365 
C 12 H 12 O 2 1301 
CizHizOs 766; 1331; 1332 
Ci2H,204 1123; 1316; 1330 
C 12 H 12 S 1805 

CizHiaN 774; 962; 1104; 1105 
C 12 H 14 O 5 I; 546; 872; 947; 


1304; 2467; 

2468; 

2729; 2730 


CizHuOz 357; 705; 870 

; 871; 

1322; 1323; 

1324; 

1325; 1899; 

1900; 

2134; 2135; 2621 

CizHmOs 862; 1315; 

1329; 

1353; 1454; 

1780; 

1863; 2042; 

2059; 

2060 


C 12 H 14 O 4 160; 161; 703; 

704 


CizHmNz 206; 2364 
CizHifiO 132; 772; 2771 
CizHisOz 100; 221; 352; 355; 

1157; 1158; 1252; 

1378; 1456; 2598; 

2816 

CizHieOs 120; 138; 164; 284; 
285; 1341 

C 12 H 16 N 2 121; 122; 2463 
CizHiaOz 27; 1748 
C 12 H 18 O 3 1026; 1199; 1387; 

1842 

Ci2Hie04 848; 849 
CizHiaOc 618; 709; 2704 
C 12 H 18 O 7 634; 2705 
C 12 H 20 O 1155 

C 12 H 20 O 2 224; 225; 226; 1027; 

1222; 1224; 1494; 

1495; 1716; 2583 
CizHzoOs 1223 

CuH2o04 667; 668 ; 669; 670; 

688 ; 689; 793; 1093 
C 12 H 20 O 5 726 
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CiaHsoOr 2709 
CizHzzO 855; 1127 
CizHzzOz 134; 465; 1356; <725 
C 12 H 22 O 3 1221 ; 1233 
C 12 H 22 O 4222 ; 551; 680; 716; 
723 

CifHzzOs 681 
C 12 H 24 O 854; 1310 
C 12 H 24 O 2 631; 1270; 1671 
Ci2H24N2 1445 
C 12 H 26 O 1196 
C 12 HzyN 2683; 2684 
C 12 H 27 N 3 2719 
CizHzaPb 1675; 1677; 1678 
Ci2H28Si 2531 
CizHsoSnz 2656 

12 III 

C 12 H 10 ON 2 168 
CjzHtzONa 49 
C 12 HT 3 O 2 CI 1172 
CizHmONz 2822 
C 12 H 14 O 2 N 2 1245; 1246 
CizHmOzCIz 1208; 1339 
C 12 H 1 SO 2 N 2 386 
C 12 H 21 ON 371 
C 12 H 23 O 2 N 1106; 1107 
O 12 H 24 O 4 N 2 671 
CizHztOsB 2685 
C|2H2704P 2687 
Ci2H27FSi 2525 

13 I 

Cl 3 Hi 2 1035 
C 13 H 14 1936; 1937 
C13H16 202; 2120 
CisHzo 2437; 2457 
C 13 H 28 2702 

13 II 

CuHioO 184; 185; 186 
C 13 H 12 O 1772; 1773 
C 13 H 12 O 2 1362; 1363; 2062 
CisHisN 180; 194; 1906 
C 13 H 14 O 203 

C|sHi402 674; 1096; 1174; 

1211; 1212; 1213; 

1214; 1346 
C|3H|403 1219; 1321 
C 13 H 14 O 4 1218; 1235; 1241; 

1348 

CuHmNz 2360; 2361 
CtsHteO 174; 330; 1003; 1825 
CiiHiaOz 687; 869; 873; 1217; 

1240; 2355; 2440; 

2670; 2819 

CisHtsOsSSI; 1234; 1239; 

1347; 1904 ; 2061 


CisHibO 71; 72 
C 13 H 18 O 3 95; 1418; 1628 
Cl 3 H 20 O 859 ; 1660; 1661 ; 

1662; 1663 

C13H20O2 1128; 1255; 1355; 

2410 

C 13 H 20 O 3 21 ; 1156; 1354 

C13H20O4 645 

C 13 H 20 O 6 710 

C13H20O8 2589 

C13H22O2 229; 1069; 1225 

C13H22O4 665; 666; 1097; 1778 

C13H24O2 1606 

C13H26O2 540 

CiaHaeO 2438 

Ci3H3oPb 1692; 1711 

CiaHaoSi 2530; 2536 

13 III 

CiaHisOsBr 24C 
CtsHieOzNz 123 
C 13 H 17 ON 1739 
C 13 H 17 O 2 N 1124 
C 13 H 23 O 4 N 693 

141 

C14H10 2319 

CuHtz 1949; 2359 

C14K14 219; 1033 

C14H16 695; 999 

C14H18 156; 1000; 2119; 2254 

C14H22 2580; 2581 

C 14 H 30 2579 

14 11 

C14H9CI 413 
Ct4HioC 1034 
C14H10O3 182 
C14H12O 1032 
Ci4Ht202 195 
C14H14O 1092 
C14H14O2 1349 
C14H14O3 1317; 1318 
C14H15N 554 
C14H16O 1667; 2266 
C14H16O2 1326; 1327; 1328; 

1350 

C14H16O3 1215; 2133 
C|4H,604 624; 1342 
C14H16N2 217; 218 
CmHitN 622; 622.1 
C14H18O 173 
Ci 4H)802 1430 
C14H18O3 1382 
C14H20O4 1771 
Ct4H2o09 2590 
C14H22O2 358; 1220 
C14H22O3 1248 


C 14 H 24 O 2 227 
C 14 H 24 O 4 631; 632 
C 14 H 24 O 7 2582 
C 14 H 24 N 2 2584; 2591 
C 14 H 26 O 3 1534 

C 14 H 28 O 2 534; 1306; 1653; 

2193 

C 14 H 30 O 305; 1024 
Ct4H32Pb 1686; 1710 
C,4H32Si 2532 

14 III 

CmHisON 29 

IS I 

C 15 H 12 1795; 1796 
C, 5 H ,4 2160; 2349 
CtsHis 555; 2363 
C 15 H 18 1896 

C 15 H 24 166; 364; 400; 401 ; 467; 
1522; 2282; 2508; 2509; 
2510; 2835 

15 II 

C 15 H 12 O 170 
C 15 H 12 O 3 1802 
C 15 H 14 O 63 
CisHuOe 706 
CisHieO 1910; 2451 
CisHiaO 60; 2672 
CjsHjsOz 856 
Ct5H2o06 2673 
C 15 H 20 O 7 2671 
CtsHzoOio 2588 
CisHzzOz 1455 
C 15 H 22 O 3 1781 
C 15 H 22 O 4 643 
C 15 H 24 O 2511; 2512 
CisHzeO 1054; 1457; 2205 
CisHzeOz 230; 231 
CisHzeOe 1503 
CisHzeNz 2546 ; 2547 
CisHzaOz 1728.1 
C 15 H 33 N 2674 
Ci5H34Pb 1696 
C, 5 H 34 Si 2537 

15 III 

C 15 H 19 O 2 N 2794 
C 1 SH 33 O 3 B 2675 
C 15 H 33 FSI 2524 

16 I 

C 16 H 14 1114 
Ci 6 H ,8 2331; 2345 
C 16 H 26 2295 
C 16 H 32 1557 
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16 11 

Ci6Ht604 696 
CieHiaOz 612 
C 16 H 20 O 5 700 
C 16 H 22 O 4 579; 1210 
C 16 H 24 O 5 633 
C 16 H 26 O 539 
C 16 H 26 O 3 106 
C,6H27N 649 
Ct6H3202 2279 
C 16 H 33 I 406 
C 16 H 34 O 405 
CjsHaePb 1691; 1698 
CifiHasSi 2521; 2528 

16 III 

Ci6 H2503CI 112 

17 I 

C 17 H 20 204 
C 17 H 36 1526 

17 II 

Ci7Hi«02 1381 
C 17 H 34 O 2 2089 
Ci7H38Pb 1685; 1701 
C^HaaSi 2543 

17 III 

Ci7Hi402Br2 1202 

C 17 H 21 O 4 N 468; 469 

18 I 

CiaHzo 1228 
CiaHao 1568 
CiaHaa 2253 

18 II 

CiaHisP 2790 
Ci8Hia02 1125 
CiaHzaNz 2585; 2586; 2587 
CisHzaO 2805 
CieH2804 87; 1437 
Ci8H3207 2686 
C 18 H 34 O 2276 
Ci8H3402 1052; 2274; 2315 
C 18 H 34 O 5 2275 
C 18 H 36 O 2 404; 1371; 2549 
Ci8H4oPb 1695 

19 I 

C 19 H 16 2789 
C19H20 95 
C 19 H 22 738 
C 19 H 40 2246 


19 11 

C19H30O2 208 
C19H36O3 2158 
Ci9H42Pb 1674 

20 I 

C20H40 899 
C20H42 1051 

20 II 

C20H28O2 753; 754 ; 765 
C20H30O4 308 
C20H38O3 1402 
C20H40O 2376 
C20H40O2 535 
C20H42O 610 
C2oH44Pb 1697 

21 I 

C21 H44 1 524 

21 II 

C21 H34O2 21 3 
Czt HaeOc 1504 

21 III 

C21 Hzt O4P 2701 

22 II 

C22H42O2 232, 321; 1057 
C22H42O3 328; 329 

23 I 

C23H48 2700 

23 II 

C23H38O2 215 
C23H44 02 1908 
C23H46O 1673 

24 I 

C24H50 2578 

24 II 

C24H38O4 1272 
C24H46O2 1129; 1229 

25 I 

C25H52 2288 

25 II 

C25H40O2 214 

G25H4202 216 

26 I 

C28H54 1556 


20 11 

C26H52O2 403 

27 I 

C27H56 1 525 

27 II 

C27H50O6 1505 

28 I 

CzsHse 2252 

29 1 

C29H48 2548 
C29H60 2240 

31 II to 57 II 

C31 H62O 2280 
C32H66 1050 
CasHfizOs 2688 
C39 H74 Og 1 507 
C44H82O3 233; 1058 
C45H86O6 1508 
C51 HasOfi 1510 
C57H104O6 1509 
C57H110O8 151 1 

Inorganic 

H2O 2828 
H2O2 1620; 1621 
HCI 1617 
HBr 1616 
HI 1619 
HzS 1622 
H2S2 1618 
H2SO4 2559 
HSO3CI 447 
SO2 2556 
SOCI2 2641 
SO2CI2 2560 
SCI2 2555 
S2CI2 2558 
SzBrz 2557 
HNO3 2209 
NzO 2239 
NO2 2234 
NH2OH 1642 
N2H4 1609 
NH3 81 
PH3 2369 
PCI3 2372 
POCI3 2370 
PBra 2371 
SbCIs 158 
TiCU 2657 
O8O4 2277 
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The compounds below are arranged in the order of ascending values of refractive 
index, an arrangement intended to serve as an aid in the identification of liquids. 
The numbers listed under the bold faced refractive index heading refer to the com- 
munds with corresponding numerical listings in the table Index of Refraction — 
L>iquids. Thus, under the refractive index 1.360 is listed No, liSi which is ethyl iso- 
cyanide, n i,36. 


1.193 

1.369 

2239 

785 

1.254 

1.370 

1615 

760; 1395 

1.256 

1.371 

1617 

1483; 2301 

1.306 

1.372 

U28 

6; 318; 2100 

1.317 

1.373 

2369 

341; 1082 

1.374 

1.325 

1622 

81; 1616 

1.375 

1.329 

499; 786; 1581 

1776 

1.376 

1.330 

789 

2234 

1.377 

1.333 

1253; 2101; 2131; 2415; 242 

1620; 2828 

1.378 

1.339 

1815; 1836; 2419 

3 

1.379 

1.342 

282; 1144 

728 

1.380 

1.344 

1783; 1826; 2303 

1950 

1.381 

1.346 

353; 1934; 2431 ; 2708 

13 

1.382 

1.350 

2; 981; 983; 1185; 2538 

1061 

1.383 

1.353 

1517; 2302; 2441 

2184 

1.384 

1454 

340; 1393; 1838; 2113; 2114 

2298 

1.385 

1.357 

129; 635; 1366; 1788; 1867; 

118 

1.386 

1.358 

310; 1552 

2139; 2297 

1.387 

1.359 

130; 303; 621; 1014; 1480; 

10; 1764; 2523 

2404 

1.360 

1.388 

1181; 1254; 1448; 2138 

273; 278; 1099; 1532; 1586; 

1.361 

2430; 2812 

1094; 2459 

1.389 

1.364 

309; 1996; 2111 

1447; 1817; 2400 

1.390 

1468 

6; 28; 719; 731 ; 790; 1152; 

2406; 2442; 2518 

2224; 2293; 2420; 2529; 272e 
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1.391 


272; 984 

1.392 

277 ; 339; 978; 982; 989; 1370; 2773; 2817 

1.393 

345; 541; 904; 1151; 1372; 1589; 2109; 2464; 
2542; 2720 

1.394 

281; 679; 901; 1369; 1588; 1590; 2225 

1.395 

271 ; 274; 302; 326; 903; 1564; 1587; 1957; 2270 

1.396 

335; 338; 1169; 1828; 2429 

1.397 

91 ; 276; 301 ; 435; 995; 1436; 2008; 2009; 2191 ; 
2209; 2458; 2476 

1.398 

119; 325; 344; 1375; 1959; 2255 

1.399 

275; 280; 307; 987; 988; 994; 997; 1396; 1540; 
1958; 2004; 2005; 2014; 2015; 2016 

1.400 

11 ; 44; 297; 905; 1446; 1499; 1829; 2006; 2007; 
2110; 2230; 2706; 2761 

1.401 

82; 83; 84; 279; 283; 889; 902; 2108; 2294; 2428 

1.402 

300; 885; 1266; 1603; 1818; 2116 

1.403 

296; 317; 402; 887; 927; 928; 990; 996; 1846; 
2085; 2535; 2727; 2760; 2772 

1.404 

7; 888; 906; 925; 1390; 1543; 1544; 1563, 1940; 
2002; 2313; 2405; 2432; 2475; 2775; 2811 

1.405 

46; 89; 115; 295; 913; 1039; 1839; 2098; 2099; 
2115; 2189; 2281; 2411 

1.406 

92; 333; 438; 1541; 1542; 1670; 1975; 2086; 
2087; 2241 ; 2764 

1.407 

110; 136; 334; 517; 892; 929; 992; 993; 1043; 
1276; 1925; 1968; 1969; 1974; 2012; 2013; 
2634 ; 2712 

1.408 

69; 105; 117; 360; 702; 893; 939; 1269; 1401; 
1789; 1941; 2080; 2765; 2774 

1.409 

90; 114; 576; 605;847; 886; 890; 921 ; 922; 958; 
971; 1260; 1984; 2104; 2259; 2685; 2686; 2779; 
2810 

1.410 

88; 93; 304 ; 575; 699; 909; 910; 911; 912; 931; 
1140; 1561; 1562; 1814; 1881; 1943; 1970; 
1971; 1980; 1981; 1985; 1986; 1987; 2003; 
2010; 2011; 2073 ; 2403 ; 2534 ; 2556 


1.411 

104; 109; 425; 529; 651; 846; 891; 920; 1261» 
1849; 1924; 1993; 2068; 2069; 2072; 2544; 
2749; 2755; 2759 

1.412 

108; 128; 359; 577; 791; 845; 875; 1280; 1281; 
1516; 1905; 1966; 1972; 1973; 2082; 2268! 
2300; 2778 

1.413 

141; 641; 717; 860; 917; 918; 930; 932; 1306; 
1529; 1598; 1843; 2081; 2261; 2263; 2466; 
2674; 2675; 2714 

1.414 

60; 432; 678; 683; 788; 843; 877; 919; 926; 950; 
970; 1263; 1376; 1555; 1582; 1583; 1621; 1982; 
1983; 2067; 2070; 2071; 2103; 2105; 2188; 
2262; 2264; 2271; 2752; 2762; 2780; 2792; 
2809 

1.415 

17; 56; 140; 378; 379; 787; 1209; 1297; 1549! 
1717; 1926; 1942; 2260; 2540; 2633; 2716; 
2763; 2777; 2815; 2827 

1.416 

485; 915; 916; 923; 924; 957; 1108; 1265; 1927; 
1998; 2020; 2028; 2036; 2051; 2187; 2519; 
2800; 2821 

1.417 

594; 673; 985; 1024; 1044; 1537; 1740; 1967; 
1988; 1989; 2553 

1.418 

107; 613; 659; 762; 933; 934; 1182; 1279; 1513; 
1944; 1978; 1979; 2089; 2102; 2226; 2766; 
2776; 2791 

1.419 

8; 52; 299; 431; 685; 690; 876; 1062; 1170; 
1518; 1922; 1976; 1977; 2754 

1.420 

12; 381; 551; 701; 713; 716; 721; 1008; 1013; 
1083; 1193; 1250; 1269; 1392; 1551; 1601; 

1765; 1921; 1946; 1961; 1962; 1963; 2107; 

2183; 2267; 2479; 2514; 2539; 2820 

1.421 

48; 85; 521 ; 653; 654; 817; 908; 938; 991 ; 1049; 
1139; 1320; 1530; 1535; 1536; 2106; 2250; 
2273; 2289; 2386 

1.422 

43; 384; 650; 844; 1002; 1029; 1159; 1196; 
1434; 1486; 1533; 1813; 1847; 1886; 1897; 

1920; 1999; 2227; 2619; 2620; 2635; 2751; 

2753 

1.423 

16; 548; 578; 649; 652; 686; 814; 896; 986; 
1084; 1271; 1550; 1868; 1997; 2001; 2269; 
2309; 2460; 2632; 2748 

1.424 

18; 387; 488; 580; 664; 1130; 1145; 1258; 1273; 
1277; 1278; 1308; 1531; 1580; 1964; 2094; 
2185; 2223; 2258; 2284; 2304; 2541 ; 2700 

1.425 

428; 646; 857; 1146; 1163; 1171; 1177; 1178; 
1579; 1782; 2000; 2092; 2095; 2136; 2427; 
2438; 2525; 2684; 2687 
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1.426 

4; 94; 607; 642; 767; 914; 1343; 1713; 1824; 
1827; 1835; 1844; 2257; 2288; 2436; 2436; 
2466; 2552; 2750; 2825 

1.427 

377; 383; 498; 531; 537; 658; 725; 813; 883; 
1143; 1270; 1287; 1291; 1296; 1671; 1918; 
1923; 1965; 2522 

1.428 

294; 305; 380; 620; 899; 1109; 1141; 1147; 
1242; 1658; 1664; 1673; 1823; 1994; 2305; 
2710; 2802 

1.429 

137; 298; 540; 711; 771; 811; 881; 907; 1142; 
1822; 2401; 2478; 2559 ; 2683; 2807 

1.430 

9; 47; 145; 167; 342; 405; 409; 481; 773; 816; 
935; 936; 975; 976; 1041; 1050; 1267; 1429; 
1547; 1578; 1919; 1960; 2083; 2117; 2245; 
2256; 2268; 2279; 2280; 2291 ; 2402; 2498; 2578 

1.431 

327; 376; 524; 530; 534; 707; 815; 895; 900; 
1111; 1293; 1311; 1373; 1374; 1502; 1591; 
1775; 2193; 2242; 2244; 2283; 2387; 2520; 
2524; 2533; 2536; 2736 

1.432 

77; 765; 894; 897; 1231; 1268; 1275; 1512; 
1553; 1576; 1594; 1898; 2023; 2025; 2040; 
2088; 2220; 2236; 2808 

1.433 

222; 614; 715; 778; 858; 1188; 1344; 1556; 
1641; 2219; 2308; 2803 

1.434 

111; 293; 501; 657; 671; 1051; 1274; 1285; 
1524; 1634; 1951; 2278; 2426; 2549; 2735 

1.435 

356; 514; 599; 638; 882; 1058; 1216; 1243; 
1371; 1423; 1525; 1928; 2017; 2243; 2252; 
2253; 2527; 2767 

1.438 

292; 404; 443; 483; 681 ; 723; 812; 1198; 1262; 
1352; 1416; 1503; 2222; 2240; 2246; 2290; 
2307; 2449; 2537; 2589 

1.437 

113; 233; 246; 447; 520; 523; 532; 616; 761; 
964; 1519; 1545; 1595; 2623; 2705; 2801; 2814 

1.438 

536; 615; 619; 730; 836; 973; 1046; 1510; 1559; 
1560; 1575; 1770; 1991; 2130: 2482; 2526; 
2645; 2694 

1.439 

316; 442; 550; 604; 677; 697; 784; 972; 979; 
1098; 1204; 1449; 1786; 2804 

1.440 

291; 368; 403 ; 592; 630; 1052; 1055; 1090; 
1150; 1306; 1345; 1356; 1507; 1592.1; 1642; 
1669; 1992; 2018; 2032; 2033; 2531; 2590; 
2638; 2652; 2788 

1.441 

102; 126; 660; 662; 1038; 1076; 1226; 1283; 
1290; 1506; 1526; 2299; 2543; 2614 


1.442 

103; 134; 422; 490; 535; 610; 682; 729; 945; 
949; 1284; 1368; 1442; 1557; 1606; 1720; 1834; 
1956; 2530; 2702 

1.443 

247; 500; 720; 792; 835; 948; 1149; 1180; 1244; 
1504; 1508; 1712; 1935; 2221; 2398; 2417; 
2636 

1.444 

22; 101; 116; 125; 142; 336; 370; 504; 708; 946; 
1042; 1047; 1103; 1294; 1310; 1441; 1511; 
1546; 1672; 1734; 2235; 2532; 2560; 2609; 
2743; 2781 

1.445 

596; 629; 636; 680; 722; 726; 837; 1040; 1048; 
1089; 1110; 1138; 1388; 1493; 1758; 1790; 
1911; 2142; 2248; 2450; 2592; 2601; 2610; 2688 

1.446 

148; 453; 465; 482; 545; 581; 727; 956; 963; 
1148; 1286; 1538; 1833; 1874; 2090; 2091; 
2127; 2128; 2129; 2579; 2615; 2709; 2826 

1.447 

257; 494; 639; 663; 980; 1045; 1088; 1137; 
1236; 1481; 1592; 1596; 1719; 1725; 2521; 
2528; 2639; 2647; 2787 

1.448 

146; 306; 495; 634; 645; 732; 802; 831; 937; 
1207; 1232; 1351; 1505; 1514; 1599; 1873; 
231 1 ; 2381 ; 2582 

1.449 

40; 684; 712; 830; 1025; 1527; 1600; 1728.1; 
1832; 1870; 2626 

1.450 

70; 143; 232; 496; 509; 516; 522; 544; 644; 668; 
954 ; 966; 1057; 1237; 1444; 1459; 1463; 1565; 
1566; 1567; 1584; 1723; 2019; 2596; 2597; 
2611; 2711; 2741; 2806 

1.451 

162; 423; 471; 543; 617; 710; 833; 898; 1179; 
1425; 1593; 1666; 1792; 1810; 1990; 2021; 
2093; 2653 

1.452 

23; 39; 244; 321 ; 503; 552; 618; 669; 670; 691 ; 
692; 709; 798; 834; 1194; 1233; 1264; 1397; 
1721; 1724; 1933; 2022; 2096; 2097; 2407; 
2444; 2583; 2646, 2649; 2769 

1.453 

506; 518; 519; 666; 667; 689; 832; 1091; 1165; 
1166; 1183; 1187; 1247; 1251; 1389; 1637; 
2145; 2186; 2315; 2385; 2439; 2648 

1.454 

26; 252; 329; 389; 647; 648; 665; 823; 827 
842; 1060; 1131; 1168; 1229; 1282; 1334; 1394; 
1443; 1528; 1716; 2055; 2084; 2247; 2306; 
2739 

1.455 

135; 248; 255; 256; 324; 397; 463; 533; 632; 
688; 825; 826; 967; 1186; 1791; 1793; 2740; 
2747 

1.456 

249; 369; 395; 408; 466; 513; 631; 672; 698; 
768; 769; 829; 951; 977; 112^7; 1335; 1609; 
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1607; 1627; 1830; 1831; 1848; 1908; 2276; 
2488; 2599; 2704; 2742 

1.457 

328; 385; 429; 828; 1189; 1199; 1221; 1574; 
1811 ; 1882; 1938; 1952; 2448; 2588; 2625; 2698 

1.458 

80; 238; 320; 454; 456; 637; 822; 824; 1222; 
1224; 1572; 1635; 1722; 1939; 2054 ; 2409; 2713 

1.459 

127; 464; 515; 584; 819; 1129; 1167; 1200; 
1554; 1573; 1604; 1778; 1902; 2063; 2158; 
2600; 2613; 2627; 2738 

1.460 

45; 147; 231 ; 319; 363; 487; 505; 511 ; 589; 628; 
693; 724; 1097; 1391; 1569; 1605; 1774; 2204; 
2249; 2274; 2370; 2624; 2717; 2719 

1.461 

470; 508; 820; 1070; 1153; 1154; 1548; 1571; 
1597; 1726; 1883; 2217; 2382 

1.462 

224; 396; 733; 884; 969; 1205; 1367; 1402; 
1715; 1718; 1806; 1869; 2079; 2275; 2379; 
2595; 2628; 2798 

1.463 

133; 225; 230; 390; 661; 793; 821; 855; 1132; 
1450; 1494; 2489; 2718; 2744 

1.464 

227; 229; 643; 1461; 1727; 2251; 2376; 2434; 
2513; 2650 

1.465 

20; 41; 226; 818; 965; 1191; 1307; 1411; 1426; 
1570; 2310; 2380 

1.466 

55; 216; 582; 1007; 1184; 1498; 1619; 1728 

1.467 

24; 163; 743; 841; 1879; 2433; 2716 

1.468 

86; 694; 734; 740; 748; 750; 849; 1467; 2171; 
2181; 2502; 2515; 2673; 2737 

1.469 

25; 215; 1087; 1190; 1408; 1476; 1875; 1888; 
2037; 2486; 2551 

1.470 

528; 1197; 1256; 1410; 1460; 1475; 1477; 1609; 
2492; 2570 

1.471 

228; 491; 583; 742; 1223; 1458; 1884; 1954; 
2192; 2671 

1.472 

460; 751; 1068; 1155; 1945; 2383; 2480; 2483; 
2654 ; 2695 

1.473 

375; 718; 1006; 1107; 1496; 1500; 1520; 1714; 
2484 

1.474 

633; 739; 848; 1030; 1093; 1156; 1295; 1338; 
1495; 1497; 2412; 2490; 2554; 2745 


1.475 

253; 484; 510; 1086; 1106; 2565; 2569 

1.476 

106; 343; 747; 854; 1128; 1238; 1431; 1437; 
1438; 1840; 1841; 1901; 1903; 2058; 2285; 
2517; 2561 ; 2567; 2612; 2782 

1.477 

36; 87; 165; 492; 838; 839; 968; 1337; 2516; 
2795 

1.476 

611; 1737; 1738; 2564; 2696 

1.479 

371; 391; 542; 749; 770; 1336; 1387; 2057; 
2147; 2318; 2566 

1.480 

76; 159; 265; 372; 410; 553; 752; 1462; 1501; 
1568; 2197, 2487; 2571; 2637; 2746 

1.481 

398; 406; 640; 1026; 1192; 1515; 1631; 2056; 
2797 

1.482 

213; 741 ; 840; 1354; 1876; 1877; 2575; 2622 

1.483 

208; 245; 266; 394; 1133; 1248; 1842; 1880; 
1916; 2568 


1771; 2317 

1.485 

31; 1027; 1028; 1489; 2677; 2703; 2805 

1.486 

538; 539; 1953 

1.487 

98; 112; 287; 382; 1272; 1427; 1492; 1887; 
2066; 2447; 2728 

1.488, 

21; 214; 547; 1227; 1907; 2485; 2503; 2786 

1.489 

308; 1100; 1418; 1445; 1648; 2150; 2272 

1.490 

131; 286; 288; 461; 462; 1069; 1220; 1457; 
1585; 1736; 1889; 2182; 2205; 2316; 2594; 
2796 

1.491 

197; 527; 1735; 1781; 1821; 2167; 2410; 2669 

1.492 

99; 221 ; 358; 799; 2166; 2423; 2424; 2508; 2576 

1.493 

289; 290; 526; 579; 700; 1491; 1602; 1706; 
1820; 2238; 2472; 2481 

1.494 

27; 97; 100; 367; 493; 810; 1249; 1378; 1490; 
2149; 2835 

1.495 

332; 626; 627; 1288; 1432; 1433; 1488; 1697; 
1914; 2229; 2367; 2471 ; 2491 ; 2609; 2707 

1.490 

124; 315; 612; 608; 782; 797; 1117; 1126; 12038 
1674; 1691 ; 1732; 1878; 2437; 2477; 2648 
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1.497 

602; 590; 781; 800; 1066; 1440; 1695; 1819; 
1913; 2148; 2661 

1.498 

139; 420; 867; 1357; 1382; 1632; 1647; 1660; 
1685; 1891; 2282; 2593 

1.499 

19; 373; 399; 480; 591 ; 1005; 1009; 1195; 1358; 
1377; 1917; 2470; 2511; 2725; 2824 

1.500 

314; 400; 421; 479; 676; 1067; 1355; 1360; 
1484; 1485; 1613; 1748; 1885; 2425; 2456; 2699 

1.501 

179; 331 ; 374; 467; 525; 852; 878; 1102; 1468; 
1473; 1522; 1678; 1701; 1890; 2038; 2137; 
2377; 2413 

1.502 

468; 469; 1101; 1201; 1359; 1400; 1404; 1478; 
1663; 1679; 1684; 1746; 2176 

1.503 

401; 625; 703; 864; 955; 1054; 1692; 1707; 
1892; 2286; 2323; 2457 

1.504 

181; 737; 866; 868; 1004; 1010; 1081; 1309; 
1698; 2378; 2384; 2510; 2581 

1.505 

609; 780; 796; 944; 1079; 1255; 1353; 1420; 
1646; 1682; 1706; 1710; 1912; 2296; 2724 

1.50$ 

138; 166; 386; 561; 655; 1075; 1118; 1417; 
1686; 1690; 1696; 1733; 1845; 2455; 2577; 2697 

1.507 

285; 364; 559; 1080; 1175; 1225; 1361; 1419; 
1636; 1677; 1711; 2146; 2732 

1.508 

72; 120; 284 ; 424; 549; 565; 704; 735; 1073; 
1239; 1303; 1683; 1688; 2320; 2691; 2794 

1.509 

95; 323; 563; 705; 736; 1292; 1399; 1421 ; 1451 ; 
1675; 1681; 1694; 2118; 2354; 2469; 2494; 
2497; 2512; 2580; 2784 

1.510 

1077; 1078; 1119; 1702; 1709; 2324; 2663 

1.511 

662; 865; 1398 

1.512 

863; 1015; 1634; 1677; 1687; 1700; 1759; 
1866; 2287; 2618; 2662 

1.518 

132; 311; 560; 776; 859; 1074; 1302; 1312; 
1414; 1455; 1703; 1761; 1863; 2048; 2064; 
2617; 2629; 2670 

1.514 

64; 75; 322; 351; 433; 879; 880; 1018; 1210; 
1412; 1472; 1689; 1799; 2422; 2723; 2770 

1.515 

17; 664; 853; 874; 1471; 1676; 1708; 1763; 
2446; 2630; 2631 


1.516 

753; 755; 1001; 1022; 1523; 1539; 1756 ; 2372; 
2758; 2785 

1.517 

58; 155; 243; 714; 1314; 1341; 1704; 1760; 
1762; 1803; 1804; 2168; 2598 

1.518 

1063; 1680; 1693; 1768; 1895; 2396; 2562; 
2692; 2722 

1.519 

451; 588; 783; 1122; 1430; 1865; 2144; 2462; 
2474 

1.520 

566; 574; 775; 1161; 1319; 1380; 1661; 1699; 
1812; 2295; 2461; 2616; 2655 

1.521 

33; 1208; 1217; 1464; 1470; 2337; 2584 

1.522 

352; 430; 794; 861; 1017; 2355 

1.523 

34; 60; 199; 450; 1059; 1160; 1340; 2445; 2493; 
2651 

1.524 

51: 53; 191; 201; 772; 1019; 1162; 1206; 1313; 
1955; 2132; 2143; 2174; 2175; 2177; 2179; 
2496; 2757 

1.525 

207; 392; 417; 449; 567; 1113; 1289; 1403; 
2172; 2473; 2790 

1.526 

71; 205; 856; 1116; 1415; 1487; 1638; 2322: 
2799 

1.527 

73; 587; 1012; 1385; 1422; 2338; 2641; 2667 

1.528 

573; 606; 803; 1157; 1779; 2133; 2180 

1.529 

183; 220; 240; 1053; 1257; 2031; 2207; 2326; 
2546; 2642 

1.530 

472; 489; 763; 804; 1071; 1215; 1252; 2339; 
2690; 2693; 2823 

1.531 

35; 595; 687; 998; 1121; 1123; 1662; 1731; 
2391 ; 2395 

1.532 

862; 1333; 1469; 2049; 2350; 2816 

1.533 

62; 1023; 1577; 1730; 1739; 1769; 1893; 2178; 
2547 

1.534 

14; 196; 570; 861; 1000; 1011; 1234; 1321; 
1854; 1894; 2041 

1.535 

177; 476; 1120: 1212; 1409; 1610; 1626; 1630; 
1750; 2065; 2233 
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1.536 

156; 350; 809; 870; 1172; 1218; 1329; 1466; 
1614; 1639; 1825; 2373; 2818; 2834 

1.537 

348; 477; 571; 656; 1241; 1742; 1800; 2169; 
2328; 2656 

1.538 

67; 160; 952; 1056; 1379; 1439; 1612; 1741; 
1747; 1801; 1864; 1947; 2159 

1.539 

61; 198; 346; 624; 674; 766; 869; 1330; 1405; 
1780; 2161; 2495; 2504; 2585 

1.540 

192; 349; 407; 546; 1003; 1342; 1521; 1624; 
1628; 1729; 1855; 2321 ; 2440; 2602; 2731 

1.541 

171; 623; 706; 764; 940; 1016; 1464; 1633; 
1784; 1900; 2125; 2659; 2672; 2721 

1.542 

354 ; 473 ; 1453 ; 1751 ; 1851 ; 1915 ; 2050 ; 2793 

1.543 

37; 123; 393; 478; 871; 872; 941; 1134; 1135; 
1240; 1608; 1767; 2135; 2228; 2621; 2771 

1.544 

69; 193; 202; 455; 850; 953; 974; 1424; 1909; 
2644- 2756 

1.545 

68; 754; 1095; 2126; 2134; 2162; 2163; 2165; 
2416 

1.545 

121; 175; 1219; 1325; 1465; 2123 

1.547 

174; 439; 586; 1021; 1136; 1649; 1743; 2061; 
2231; 2232; 2507; 2550; 2660 

1.548 

173; 178; 777; 873; 1065; 1301; 1324; 1331; 
2164; 2314 

1.549 

206; 264; 807; 1020; 1064; 2026; 2060; 2365; 
2394; 2658; 2783 

1.550 

434; 448; 569; 1316; 1384; 1406; 2043; 2046; 
2325; 2768 

1.551 

88; 263; 268; 801; 808; 943; 1085; 1214; 2052; 
^729; 2734 

1.552 

172; 211 ; 330; 347; 474; 585; 2029; 2035; 2212 

1.553 

79; 312; 426; 805; 1744; 1757; 1860; 1862; 2666 

1.554 

152; 190; 212; 2024; 2591 

1.555 

416; 746; 795; 806; 1623; 1852; 2208; 2822 

1.556 

164; 204; 209; 270; 1112; 1322; 1332; 1629; 
2213; 2390; 2397; 2545; 2701 


1.557 

242; 267; 440; 1386; 1640; 1753; 1861; 2034; 
2555; 2733 

1.558 

78; 122; 187; 441 ; 568; 1124; 1777; 2053; 2214; 
2730; 2830 

1.559 

696; 779; 1211; 1235; 1652; 1745; 1859; 2030; 
2047; 2681; 2833 

1.560 

150; 189; 210; 223; 237; 612; 1158; 1173; 1304; 
1318; 1625; 1766; 2124; 2277; 2388; 2393; 
2605; 2606 

1.561 

144; 236; 262; 1346; 1456; 1611; 1929; 2453; 
2819; 2831 . 2832 

1.562 

241 ; 313; 362; 445; 759; 1176; 1315; 1752; 2210 

1.563 

200; 203: 738; 1323; 1348; 1644; 1667; 1856; 
2343; 2452; 2463 

1.564 

1479; 1754; 1899; 1904; 2045; 2676 

1.565 

361; 415; 475; 947; 1115; 1857; 2216 

1.566 

15; 1245; 2352; 2363 

1.567 

414; 942; 2254; 2345; 2468; 2603; 2678; 2689 

1.568 

188; 365; 427; 597; 1164; 1407; 1931; 2331; 
2360; 2467 

1.569 

196; 744; 1300; 1339; 1798; 2374 

1.570 

161; 1347; 1794; 1948; 2375; 2829 

1.571 

49; 219, 239; 357; 1246; 1383; 1668; 2211; 
2266; 2364; 2666 

1.572 

164; 254; 1350; 2059; 2122; 2330 

1.573 

217; 235; 355; 1807; 2027; 2170; 2342; 2664 

1.574 

554; 558; 1452; 1643; 2332; 2334; 2506; 2586 

1.575 

153; 458; 999; 1298; 2206; 2335 

1.576 

66; 151; 555; 1033; 2218; 2506 

1.577 

182; 419; 446; 1853; 2237 

1.578 

1213; 1797; 2361 ; 2389 

1.579 

218; 593; 675: 1035; 2349; 2451 
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1 . S80 

1.606 

698; 1230; 1666; 2346; 2454; 2608 

184; 1937; 2062 

1.581 

1.607 

418; 1663; 1932 

961; 1655 

1.582 

1.608 

64; 2121; 2196; 2348 

185; 437; 557; 1037; 2341; 2356; 2572 

1.583 

1.609 

337; 745; 2216; 2336 

1.584 

259; 602; 1654; 2151; 2359 

169; 1786; 2347; 2392; 2408 

1.610 

1949; 2157; 2657 

1.585 

366; 2042; 2044; 2357 

1.586 

149; 157; 1805; 1858; 2119; 2643 

1.612 

194; 556; 1910 

1.613 

1174; 1202; 2327 

1.587 

32; 486; 1930; 2120; 2333; 2351 

1.614 

459 

1.615 

1.588 

30; 258; 1031; 1228; 1317; 148? 

1.589 

1034; 1326; 2155; 2173 

766; 1125; 2329; 2679 

1.616 

1.590 

959; 960; 2154; 2156 

67; 261; 411; 2604; 2789 

1.617 

1.591 

2152 

176; 1299; 1802 

1.618 

1.592 

2075 

1032; 1413; 1808; 1896; 2344 

1.619 

1.593 

1096; 1906 

412; 622; 2607 

1.620 

1.594 

457; 1092 

1362 

1.621 

1.595 

1645; 2153; 2195; 2198; 2668 

1349; 1363; 2587 

1.622 

1.596 

2500 

180; 1657; 2358 

1.623 

1.597 

601; 2077; 2501 

695; 1381; 1474 

1.624 

1.598 

603; 962; 1773 

65; 186; 251; 269; 1365; 1659 

1.626 

1.599 

234; 1787 

260; 607; 1364; 1658; 2340; 2680 

1.627 

1.600 

1772 

74; 2353; 2682 

1.628 

1.601 

63; 158; 1328; 1936; 2039 

388; 1755; 2078; 2499; 2573 

1.602 

1.630 

1327 

572; 2199 

1.603 

1.632 

29; 452; 2076 

622.1; 1809 

1.604 

1.633 

1656 

436; 2640 

1.605 

1.634 

1; 757; 1072; 2368 

444; 600; 2366 
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1.635 

1036 

1.636 

96; 758; 2160 

1.638 

2574 

1.644 

774 

1.646 

170; 2074 

1.647 

497 

1.648 

1104 

1.649 

2200; 2362 

1.653 

1749 

1.654 

1105 

1.655 

2194 

1.657 

2319 

1.658 

250 

1.664 

168 



1651 ; 2558 
2201 
1114 
1795 
2203 
2563 

413; 1796 
2371 
1650 
42 

2202 

2557 

2190 

1618 


1.866 

1.670 

1.676 

1.680 

1.66S 

1.691 

1.696 

1.697 

1.705 

1.706 
1.708 
1.736 
1.743 
1.885 
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INDEX OF REFRACTION OF WATER AT VARIOUS TEMPERATURES AND 
FOR VARIOUS WAVE LENGTHS OF UGHT 

From Values Given in the International Critical Tables, Vol. 7, p. 13. 


t®C. 

Wave length of light 

TlaiC) 

noiD) 

n0{F) 

nyCOO 

0 


1.3340 



10 

1.3318 

1.3337 

1.3378 

1.3411 

20 

1.33115 

1.33300 

1.33714 

1 .34035 

30 

1.3302 

1.3320 

1.3360 

1.3392 

40 

1.3288 

1.3306 

1.3347 

1.3379 

60 

1.3274 

1.3290 

1.3332 

1.3364 

60 

1.3267 

1.3272 

1.3315 

1.3346 

70 

1.3237 

1.3252 

1.3294 

1.3325 


INDEX OF REFRACTION OF AQUEOUS HALOGEN ACID 
SOLUTIONS AT 18°C. 

np** 


Acid 

Normality of the acid solution | 

0.1 

0,5 

1.0 

2.0 

4.0 


HCI 


1.33753 

1.34168 

1 .34977 

1.36480 


HBr 

1 .33452 

1 .33952 

1.34571 

1.35805 

1 .38271 


HI 

1.33525 

1.34346 

1.35387 

1.37497 



HCIOi 


1 .33773 

1.34211 

1.35078 



HIO) 

1 .33568 

1 .34498 

1.35642 

1.37910 

1 .42393 


HIO4 


1.3445* 











•At 26*0. 
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REFRACTIVE INDEX OF AQUEOUS GLYCEROL SOLUTIONS AT 20.0"C. 

L. F. Hoyt, Ind, Eng. Chem. 26^ 329 


% Glycerol 
by weight 

-.200 

n 

D 

% Glycerol 
by weight 

*,200 

n 

D 

% Glycerol 
by weight 

n 

D 

0 

1 .33303 

35 

1 .37740 

70 

1 .42789 

1 

1.33416 

36 

1 .37874 

71 

1 .42938 

2 

1 .33530 

37 

1 .38008 

72 

1 .43087 

3 

1.33645 

38 

1.38143 

73 

1.43236 

4 

1 .33762 

39 

1 .38278 

74 

1 .43385 

5 

1 .33880 

40 

1.38413 

75 

1,43534 

6 

1.33999 

41 

1 .38548 

76 

1 .43683 

7 

1.34118 

42 

1 .38683 

77 

1 .43832 

8 

1.34238 

43 

1.38818 

78 

1.43982 

9 

1 .34359 

44 

1 .38953 

79 

1.44135 

10 

1.34481 

45 

1 .39089 

80 

1.44290 

11 

1 .34604 

46 

1 .39227 

81 

1 .44450 

12 

1 .34729 

47 

1 .39368 

82 

1.44612 

13 

1 .34834 

48 

1.39513 

83 

1 .44770 

14 

1 .34980 

49 

1 .39660 

84 

1 .44930 

15 

1.35106 

50 

1 .39809 

85 

1.45085 

16 

1.35233 

51 

1 .39958 

86 

1 .45237 

17 

1.35361 

52 

1.40107 

87 

1.45389 

18 

1.35490 

53 

1 .40256 

88 

1 .45539 

19 

1.35619 

54 

1.40405 

89 

1.45689 

20 

1.35749 

55 

1.40554 

90 

1.45839 

21 

1.35879 

56 

1.40703 

91 

1.45989 

22 

1.36010 

57 

1.40852 

92 

1.46139 

23 

' 1.36141 

58 

1.41001 

93 

1.46290 

24 

1.36272 

59 

1.41150 

94 

1.46443 

25 

1 .36404 

60 

1.41299 

95 

1 .46597 

26 

1.36536 

61 

1.41448 

96 

1.46752 

27 

1.36669 

62 

1.41597 

97 

1 .46909 

28 

1.36802 

63 

1.41746 

98 

1.47071 

29 

1.36936 

64 

1.41895 

99 

1.47234 

30 

1.37070 

65 

1 .42044 

100 

1.47399 

31 

1.37204 

66 

1.42193 



32 

1.37338 

67 

1 .42342 



33 

1.37472 

68 

1.42491 



34 

1 .37606 

69 

1 .42640 
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REFRACTIVE INDEX OF AQUEOUS ALCOHOL SOLUTIONS 

The table below gives the readings of the Zeiss Immersion Refractomer for various 
concentrations of ethyl alcohol in water. The values were calculated by B, H. St. 
John from the data of Doroshevskii and Dvorzhanchik. Reprinted by permission 
from the Official and Tentative Methods of Analysis, 3d Edition (1930), punlished by 
The Association of Official Agricultural Chemists at Washington, D. C. 
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REFRACTIVE INDEX— ALCOHOL 



1 20X. 

23“C. 

25*C. 

Reading 

%by 

%by 

%by 

%by 

%by 

1 %by 


volume 

weight 

volume 

weight 

volume 

' weight 

24.0 

7.18 

5.76 

7.76 

6.22 

8.14 

6.53 

24.2 

7.32 

5.87 

7.90 

6.34 

8.28 

6.65 

24.4 

7.46 

5.99 

8.04 

6.45 

8.42 

6.76 

24.6 

7.60 

6.10 

8.17 

6.56 

8.55 

6.87 

24.8 

7.74 

6.21 

8.31 

6.67 

8.69 

6.98 

25.0 

7.88 

6.32 

8.45 

6.79 

8.84 

7.10 

25.2 

8.01 

6.43 

8.69 

6.90 

8.98 

7.21 

25.4 

8.14 

6.54 

8.73 

7.01 

9.12 

7.33 

25.6 

8.28 

6.65 

8.86 

7.12 

9.26 

7.44 

25.8 

8.42 

6.76 

9.00 

7.23 

9.39 

7.55 

26.0 

8.55 

6.87 

9.14 

7.35 

9.53 

7.67 

26.2 

8.69 

6.98 

9.28 

7.46 

9.67 

7.78 

26.4 

8.82 

7.09 

9.42 

7.57 

9.81 

7.90 

26.6 

8.96 

7.20 

9.55 

7.68 

9.95 

8.01 

26.8 

9.10 

7.31 

9.69 

7.79 

10.09 

8.12 

27.0 

9.23 

7.42 

9.83 

7.91 

10.23 

8.24 

27.2 

9.37 

7.54 

9.87 

8.02 

10.37 

8.35 

27.4 

9.51 

7.65 

10.10 

8.13 

10.61 

8.46 

27.6 

9.65 

7.76 

10.24 

8.24 

10.65 

8.57 

27.8 

9.79 

7.87 

10.38 

8.35 

10.79 

8.69 

28.0 

9.92 

7.98 

10.51 

8.46 

10.93 

8.80 

28.2 

10.06 

8.09 

10.65 

8.58 

11.06 

8.91 

28.4 

10.19 

8.20 

10.79 

8.69 

11.20 

9.02 

28.6 

10.32 

8.31 

10.93 

8.80 

11.33 

9.13 

28.8 

10.46 

8.42 

11.06 

8.91 

11.47 

9.24 

29.0 

10.59 

8.53 

11.20 

9.02 

11.61 

9.36 

29.2 

10.73 

8.64 

11.33 

9.13 

11.75 

9.47 

29.4 

10.86 

8.74 

11.47 

9.24 

11.88 

9.58 

29.6 

10.99 

8.85 

11.60 

9.35 

12.01 

9.69 

29.8 

11.12 

8.96 

11.74 

9.46 

12.15 

9.80 

30.0 

11.26 

9.07 

11.87 

9.57 

12.29 

9.91 

30.2 

11.38 

9.18 

12.00 

9.68 

12.42 

10.02 

30.4 

11.51 

9.28 

12.13 

9.79 

12.56 

10.13 

30.6 

11. C4 

9.39 

12.27 

9.90 

12.70 

10.24 

30.8 

11.78 

9.50 

12.40 

10.01 

12.84 

10.36 

31.0 

11.91 

9,60 

12.54 

10.12 

12.97 

10.47 

31.2 

12.04 

9.71 

12.67 

10.23 

13.11 

1 10.58 

31 .4 

12.17 

9.82 

12.81 

10.34 

13.24 

10.69 

31.6 

12.30 

9.92 

12.94 

10.45 

13.37 

10.80 

31.8 

12.43 

10.03 

13.07 

10.55 

13.51 

10.91 

32.0 

12.57 

10.14 

13.20 

10.66 

13.64 

11.02 

32,2 

12.70 

10.25 

13.34 

10.77 

13.77 

11.13 

32.4 

12.83 

10.35 

13.47 

10.88 

13.91 

11.24 

32.6 

12.96 

10.46 

13.60 

10.99 

14.04 

11.35 

32.8 

13.09 

10.57 

13.73 

11.10 

14.17 

11.46 

33.0 

13.22 

10.68 

13.86 

11.21 

14.31 

11.57 

33.2 

13.35 

10.79 

13.99 

11.31 

14.44 

11.68 

33.4 

13.48 

10.89 

14.13 

11.42 

14.58 

11.79 

33.6 

13.61 

11.00 

14.26 

11.53 

14.71 

11.90 

33.8 

13.74 

11.10 

14.39 

11.64 

14.85 

12.01 

34.0 

13.86 

11.21 

14.52 

11.75 

14.98 

12.12 

34.2 

13.99 

11.31 

14.65 

11.85 

15.11 

12.23 

34.4 

14.12 

11.41 

14.78 

11.96 

15.25 

12.34 

34.6 

14.25 

11.52 

14.91 

12.07 

15.38 

12.45 

34.8 

14.37 

11.62 

15.05 

12.18 

15.51 

12.56 

35.0 

14.50 

11.73 

15.18 

12.28 

15.65 

12.67 

35.2 

14.62 

11.83 

15.31 

12.39 

15.78 

12.78 

35.4 

14.75 

11.93 

15.44 

12.50 

15.91 

12.89 

35.6 

14.87 

12.04 

15.56 

12.60 

16.05 

13.00 

35.8 

15.00 

12.14 

15.69 

12.71 

16.18 

13.11 

















1387 


REFRACTIVE INDEX— ALCOHOL 
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REFRACTIVE INDEX— ALCOHOL 
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CONVERSION OF SCALE DIVISIONS OF THE IMMERSION 
REFRACTOMETER TO REFRACTIVE INDEX 

Originally the immersion instrument was designed with a single prism (A) of 
crown glass which aUowed only the range from tid 1.32 to 1.36 to be covered. By a 
choice of glass and prism angle it has been found possible with a battery of six prisms 
to extend the upper limit of the range to 1.54. Each prism of the series overlaps the 
one immediately above so that there is no lost region from 1.32 to 1.54. The ranges 
covered by these prisms are: y4-1..32539 to 1.36674; jB- 1.36428 to 1.40608; C~1.39860 
to 1.43830; Z)-1.43620 to 1.47562; £^-1.47320 to 1.51335; £M.50969 to 1.54409. 
Prism A is the standard to which the values in the table below apply. For the other 
prisms (B to F) the index of refraction is not standardized as between different manu- 
facturers nor for different lots issued by the same manufacturer. For these prisms 
(B to F) it is necessary to use the table supplied with any particular instrument and 
impossible to publish any conversion tables which would be universally applicable. 

Example: Scale division 25.1 on prism A corresponds to the refractive index 
Hd = 1.33705+0.000038 - 1.33709. 



Wp 

Scale 


Scale 



DiviHion 

Diviaiun 


1 .32539 

33 

1 .34010 




2678 

34 

4048 

70 

1 . 35388 


2618 



71 

5425 


2657 

35 

4086 

72 

5461 

-1 

2696 

36 

4124 

73 

5497 


2736 

37 

4162 

74 

5533 

0 

38 

4199 



1 

2775 

39 

4237 

75 

5569 

2 

2814 



76 

5606 

3 

2854 

40 

4275 

77 

5642 

4 

2893 

41 

4313 

78 

6678 


2932 

42 

4350 

79 

5714 

5 

43 

4388 



6 

7 

8 

9 

2971 

3010 

3049 

44 

45 

4426 

4463 

80 

81 

82 

5750 

5786 

5822 

3087 

46 

4500 

83 

5858 

10 

11 

12 

13 

14 

3126 

3165 

3204 

3242 

3281 

47 

48 

49 

50 

4537 

4575 

4612 

4650 

84 

85 

86 

87 

5894 

5930 

5966 

6002 

51 

4687 

88 

6038 

15 


52 

4724 

89 

6074 

16 

3358 

53 

4761 



17 

3397 

54 

4798 

90 

6109 

18 

3435 



91 

6145 

19 

3474 

55 

4836 

92 

6181 

56 

4873 

93 

6217 

20 

3513 

57 

4910 

94 

6252 

21 

3551 

58 

4947 



22 

3590 

59 

4984 

95 

6287 

23 

3628 



96 

6323 

24 

3667 

60 

5021 

97 

6359 


61 

5058 

98 

6394 

25 

3705 

62 

5095 

99 

6429 

26 

3743 

63 

5132 


1 

27 

3781 

64 

5169 

100 

6464 

28 

3820 



101 

6500 

29 

3858 

65 

5205 

102 

6535 

66 

5242 

103 

6570 

30 

3896 

67 

5279 

104 

6605 

31 

3934 

68 

5316 



32 

3972 

69 

5352 

105 

6640 
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INDEX OF REFRACTION CALCULATIONS 

For Organic Liquids. 

Reference: Smiles, TAe Relation between Chemical Constitution and some Physical 
Properties (1910). Published by Longmans, Green and Co., London. 

In the Loreniz and Lorenz formula: 

n2-l 1 

X-*^ 

d 

n is the index of refraction of a liquid at a given temperature, d is the density of the 
substance at the same temperature, and fe, which is nearly independent of the tem- 
wrature, is a constant known as the specific refraction. The product MXk, where 
M is the molecular weight of the substance, is the molecular refraction; this quantity 
(Mk) is additive and can be calculated for most organic liquid com^iounds from 
empirically deduced atomic and structural refractive constants. Such refractive 
constants (k) for sodium (D) light are given in the following table: 



k 


k 

c 

2.418 

N " 

’2.45: 23 21; 32.65; *3.59; *3.00; 

H 

1.100 


64 36; 72.48; »2.47;93. 05; *03.79; 

0 

(a) 1.525; (fe) 2.211; ( c ) 1.643; 
(rf) 1.64 


**3.93; *22.65; *32.27; *62.71; 
*53.776; *63.901; *74.10; *«3.46 

S 

(c)7.69; (/)7.97; (g)7.91; (/i)8.11 

NOa 

*97.59; 207.44; 216.72; 227. 30; 

Se 

h ) 11.17 


237.51 

Hal. 

Str. 

O') 0.95; (fc) 1.1; (m) 5.967; 

( n ) 8 865; (p) 13 900 
(q) 1.733; (r) 2.398; (s) 0.71; 
(t) 0.48 

NO 

245.91; 255.37 


In the form of: (a) (OH); (b) C:0; (c) ether OR; (d) ester OR; (e) SH; (f) RSR; (g) RONS; 
(h) RSSR; (i) In dialkyl selenides; (j) one F on carbon; F (k) m polyfluorides; (m) Cl; (n) 
Br; (p) I; (q) double bond; (r) triple bond; (s) 3-mombd. ring; (t) 4-membd. ring, (1) aliph. 
prim, amine; (2) arom. prim, amine; (3) aliph. sec. amine; (4) arom. sec. amine; (5) aliph. 
tort, amine; (6) arom. tert. ammo, (7) hydroxylamine; (8) hydrazine; (9) aliph. cyanide; (lO) 
arom. cyanide; (11) aliph. oxime; (12) prim, amide; (13) sec. amide; (14) lert. amide; (15) 
imidine; (16) oximido, (17) carbimido; (18) hydrazone; (19) alkyl nitrate; (20) alkyl nitrite; 
(21) mtro paraffin; (22) nitro arom.; (23) nitramine; (24) nitrite, (25) nitrosoamine. 

Example: Allylacetic acid (CHz.'CH CHz-CHz-CO OH) has the following observed con- 
stants: 5 ^ 1.4341 ; d47 s 0.9903; molecular weight = 100.114. From this the calculated 

value oi Mh is found as follows: 


5C 

12.090 

8 H 

8.800 

1 O' 

1.525 

1 O' 

2.211 

1 = 

1 .733 

MkD 

26.359 


The observed value of Mk as calculated from the Lorentz and Lorenz formula Is: 

(1.4341) 2-1 1 

100.114 X X -26.330 

(1.4341) 2-1-2 0.9903 

Optical exaltation is characteristic of substances containing conjugated double 
bonds (single bonds alternating with double bonds); i.c., their molecular refractions 
iMfk) are usually one or more units in excess of the calculated values. 

For Minerals. 

Reference: Larsen and Berman, The Microscopic Determinedion of the Nonop^ue 
Minerals, 2d edition (1934); U. S. Geological Survey, Bull. 848. Washington, D. C. 

In the Gladstone and Dale formula; 

n — 1 Pi Pi 

and K ^kr \-etc., 

100 100 


d 
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n is the mean index of refraction, d is the density, K is the specific refractive energy, 
^1, /e 2> etc. are the specific refractive energies of the components, and pu P2> etc. 
the weight percentages of the components of a mineral. The mean index of refrao 

tion is or unless the substance is highly birefringent when the mean 

3 3 

index is better expressed by or ^'a0y . The specific refractive energies of the 
chief constituents of minerals are given in the following table: 



Molecular 

weiaht 

k 


Molecular 

weiaht 

k 

H20 

LI20 

K2U 

CuzO 

RbzO 

BeO 

MgO 

CaO 

MnO 

FeO 

NiO 

CoO 

CuO 

ZnO 

SrO 

CdO 

BaO 

HgO 

PbO 

Sffd 

Crz^ 

Mnzpj 

F02O3 

18 

30 

52 

62 

94 

143 

187 

232 

282 

416 

424 

25 

40.4 

56 

71 

72 

75 

75 

79.6 

81.4 
103.6 

128.4 

153.4 

216 

223 

70 

72 

102 

152 

158 

160 

0O.3355, 

60.340,4.354 
.31 
.503 
.181 
.189 
.250 
.129 
.154 
.124 
.189 Li 
.120 
.238 
.200 
.225 

<1.191,4.224 

.187 

.184 

.184 

d.191,4.253Li 

4.153,4.183 

.143 

.134 

.127 

.18 

4.137,4. 175Li 
0.220 
.265 
.193,/. 21 4 
.27 

rf. 300 , 4 . 304 Li 

4 . 308,4 . 36 Li 

SbzOi 

0^ 

SiOz 

TiOz 

SeOz 

ZrOz 

SnOz 

SbOz 

TeOz 

ThOz 

NzOs 

BrzOs 

CbzOs 

SbzOs 

TazOs 

SO» 

CrOj 

SeO, 

M0O3 

TeOj 

WO, 

UO 3 

198 

226 

228.4 

326 

328.5 

464 

44 

60 

80 

111 

122.5 

151 

152 

159.5 

264.5 

108 

142 

151 

182.4 

230 

240 

268 

320.4 

334 

446 

80 

100 

127 

144 

175.6 

235 

286.5 

ff0.202,A0.225 
.144 
c,. 209,1. 232 
.149 
.16 
.163 
.217 
.207 
.397 
.147 
.201 
.145 
.198 
*.200 Li 
.12 
.240 
.190 
.218 
.43 
.169 
.183 
.295 

.152,.222(?) 

.177 

.133 

.177 

.36 

.165 

.241 Li 

.607 

.133 

.134 


A tomic 
weiaht 

k 


Atomic 

weiaht 

k 

H 

1 

1.256 or 1.44 

S 

32 

*0.502,^1.00 

C 

12 

.403 

Cl 

35.5 

.303 

0 

16 

.203 

Br 

80 

.214 

F 

19 

.043 

1 

127 

.226 


a Water and ice. 

6 Average, 
c Alums, etc. 

d Calculated from compounds containing 
the oxide. 

e Calculated from the oxide. 


/ Calculated from feldspar, feldspathoids, etc. 
a Isometric oxide. 

^ Monoclinic oxide. 

% Orthorhombic oxide. 
k Calculated from native sulfur. 
m Calculated from sulfides; values vary. 


Examples Sodium tetraborate, Na 2 B 407 * 5 H 20 , has the followir^ observed constants: formula. 
Na 20 * 2 S 03 ’ 5 H 20 ; molecular weight, 292; contains, 21.2% Na 2(5 48% B2O3;30.8% H 20 ;d, 
1.815; w *1.461; *-1.474. From the table A for Na 26 , 0.181; for B 2 O 3 . 0.220; fc for H 2 O, 0.340. 
Therefore. Ji: - 0.181 X21. 2% +0.220X48% +0.340X30.8% -0.24869. Substituting in the Glad- 
stone Dale formula: 

n~1 

—0.24869, or n -1.4514 by calculation. 

1.815 


2«+i 2(1.461) +1.474 


The observed average value of n 


3 


3 


1.465 







1393 


ISOTROPIC CRYSTALS FOR DETERMINING REFRACTIVE INDICES 
OF LIQUIDS BY IMMERSION METHODS 

Reprinted by permission from Handbook of Chemical Microscopy, by Chamot and 
Mason, published by John Wiley & Sons, Inu. 


Refr index Formuln 
1.617 IVaBrOj 

1.640 NHaCI 

1.641 NaBr 

1.645 CsCi 

1.650 Rbl 

1.657 KzSnCle 

1.667 KI 

1.678 (NH4)2SnCl6 

1.698 CsBr 

1.703 NH 4 I 

1.755 AszOj 

1.774 Nal 

1.782 Pb(N03)2 

1.787 Csl 

1.827 KzPtCle 

2.06 AgCl 

2.25 AgBr 


Refr. index 

Formula 

1.326 

NaF 

1.340 

KzSiFe 

1.361 

KF 

1.370 

(NH4)2SiF6 

1.439 

Na2S04-Al2(S04)3-24H20 

1.456 

K2S04*Al2(S04)3-24H20 

1.459 

( N H 4 ) 2 S 04 ' AI 2 (SO 4 )3-24H20 

1.481 

K2S04-Cr2(S04)3-24H20 

1.488 

( N H 4 ) 2 S 04 - Fez (SO 4 )3-24H20 

1.490 

KCI 

1.494 

RbCI 

1.504 

NaC2H302-U02(C2H302)2 

1.515 

NaCIOj 

1.544 

NaCI 

1.553 

RbBr 

1.659 

KBr 

1.571 

Ba(N03)2 

1.588 

Sr(N03)2 


LIQUID MIXTURES FOR REFRACTIVE INDEX DETERMINATIONS 


Reprinted by permission from Handbook of Chemical Microscopy j by Chamot and 
Mason, published by John Wiley & Sons, Inc, 


Refr. Index Ethyl alcohol Ethylene Rlycxil ethyl olh(?r 

(dayliKlil, 20-22°C. ) n = 1 362 (‘Tellosolve” ) n - 1.407 

Kerosene 
n = 1.443 

1.370 

50 cc. 

9 cc. 


1.380 

50 

30 


1.390 

35 

50 


1.400 

10 

50 


1.410 


50 

5 cc. 

1.420 


50 

35 

1.430 


35 

75 

1.440 


5 

75 

Refractive 

indices 

Mixtures 



1.450-1.475 

Kerosene and turpentine. 



1.480-1.535 

Turpentine and ethylene bromide or clove oil. 


1.540-1.635 

Clove oil and a-bromonaphthalene. 



1.640-1.655 

o-Bromonaphthalene and a-chloronaphthalene. 


1.650-1.740 

a-Bromonaphthalene and methylene iodide. 


1.740-1.790 

Sulfur dissolved in methylene iodide. 



1.790-1.960 

Methylene iodide, antimony iodide, arsenic sulfide, antimony sulfide, 



and sulfur. 
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REFRACTIVE INDICES (APPROXIMATE) OF VARIOUS SUBSTANCES 

Reprinted by permission from Handbook of Chemical Microscopy y by Cbamot and 
Mason, published by John Wiley & Sons, Inc. 


Substance 

W 

€ 

"Acetate silk" 

1.48 

1.475 

"Bakelite" 

1.58—1.63 


Celluloid 

1.63 


Cellulose fibers (cotton, flax, ramie, etc.) 

1.63 

1.59 

"Collodion silk" 

1.62 

1.55 

Qelatin, dry 

1.64 


Horn 

1.66 


Lacquer, dry ("Duco") 

1.64 



Linseed oil, dry 

1.48—1.60 


Rubber, pale crepe (vulcanized is higher) 

1.61-H 


Shellac 

1.54 


Silk 

1.54 

1.59 

Starch 

1.53 


Varnish, dry 

1.51—1.54 


"Viscose silk" 

1.525 

1.55 

Wool 

1.54 + 

1.66+ 


LIQUID STANDARDS FOR REFRACTIVE INDEX DETERMINATIONS 
BY IMMERSION METHODS 

The following compounds with the refractive indices as listecJ below can be ob- 
tained from the Organic Chemicals Department, Eastman Kodak Co., Rochester, 
N. Y. They are available in 25cc glass-stoppered bottles but only in lots of ten or more 
liquids. 



Liquid 

1 .5130 

Ethyl iodide 

1.5165 

Anisole 

1 . 5235 

Trimethylene bromide 

1 . 5246 

Chlorobenzene 

1 . 5300 

Methyl iodide 

1 . 5380 

Ethylene bromide 

1.5465 

o-Nitrotoluene 

1 . 5520 

Nitrobenzene 

1.5600 

T ri-o-cresyl phosphate 

1 . 5598 

Bromobenzene 

1.5720 

o-Toluidine 

1 . 5859 

Aniline 

1 . 5960 

Bromoform 

1.6090 

o-Iodotoiuene 

1.6200 

lodobenzene 

1.6235 

Quinoline 

1.6377 

s-T etrabromoethane 

1.6578 

a-Bromonaphthalene 

1.6965 

Phosphorus tribromide 

1.7400 

Methylene iodide 


n*o*D 

Liquid 

1.3289 

Methyl alcohol 

1.3330 

Water 

1.3585 

Acetone 

1.3725 

Ethyl acetate 

1.3876 

n- Heptane 

1.3986 

n-Butyi alcohol 

1.4015 

n-Butyi chloride 

1.4221 

Dioxan (1,4) 

1.4225 

Methyicyclohexane 

1.4314 

Ethylene glycol 

1.4420 

Ethyl citrate 

1.4440 

Ethylene chloride 

1.4480 

Trimethylene chloride 

1.4500 

Cyclohexanone 

1.4663 

Cyclohexanol 

1.4770 

Diethanolamine 

1.4847 

Triethanolamine 

1.4900 

p-Cymene 

1.4940 

•-T etrachloroethane 

1.4960 

Toluene 

1.5006 

Benzene 
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MELTING POINTS OF COMPOUNDS USEFUL FOR DETERMINING 
APPROXIMATE MELTING POINTS WITH THE MICROSCOPE 

Reprinted by permission from Handbook of Chemical Microscopy, by Chamot and 
Mason, published by John Wiley & Sons, Inc. 


^ M.P. 

j Compound 

20 Acetophenone 

22 Anethole 

27 Diphenyl methane 

30 o-Cresol 

35 p-Cresol 

41 Phenol 

43 Salol 

45 o-Nitro phenol 

48 Chloral hydrate; Urethane 

50 oe-Naphthylamine 

52 Thymol 

53 P-Dichiorobenzene 

58 Trichloroacetic acid 

63 m-Phenylonediamine 

67 Coumarin; Azobenzene 

69 Diphenyl 

70 Pyrazole 

72 o-Nitroaniline 

74 Hedonal 

75 Borax 

76 Trional 

80 Naphthalene 

81 Vanillin 

86 Saligenin 

87 p-Dibromobenzene 

90 m-Di nitrobenzene 

93 Triphenylmethane; Salipyrin 

96 o-Naphthol; m-Nitrophenol 

100 Phenanthrene; Exalgin 

104 o-Phenylenediamine 

105 Pyrocatechin 

108 Pyramidon 

no Resorcinol; 0-Naphthylamine 

112 m-Nitroaniline 

113 p-Nitrophenol 

114 Acetanilide; Ammonium acetate 

116 Atropine; Quinone 

117 o-Dinitrobenzene 

118 Chryaoidine 

119 Iodoform 

122 Benzoic acid; Picric acid; 

6-Naphthol 

123 Dionine 

128 Sulfcnal 

129 o-Tolidine 

131 Maleic acid 

133 Urea; Hydrastine 

134 Pyrogallol 


m 

Compound 

137 

Picrolonic acid 

140 

P-Phenyienedi amine 

145 

Anthranilic acid 

148 

p-Nitroanilme; 2, 4-Dinitro- 

160 

resorcinol 

Ammonium thiocyanate 

163 

Citric acid; Methylglyoxime 

156 

Benzenesulphonimide 

169 

Salicylic acid 

164 

Cupferron 

169 

Hydroquinone 

170 

Santonin 

f71 

Dimethylamino hydrochloride 

172 

p-Dinitrobonzone 

173 

Potassium thiocyanate 

175 

Quinine; Narco tine 

178 

Brucine 

184 

Quinine citrate 

185 

Succinic acid; Cinchonamtne 

186 

Saccharose 

189 

Nitron 

191 

Veronal 

193 

Chrysophanic acid 

198 

Aniline hydrochloride 

202 

Salicin; Lactose 

210 

Cinchonidino 

212 

Silver nitrate 

218 

Anthracene 

219 

Phloroglucinol 

228 

Saccharin 

235 

Carbanilide 

237 

Caffeine 

244 

Carbazole 

246 

Di methylglyoxime 

248 

Sodium chlorate 

261 

Phenol phthalein 

268 

Strychnine 

280 

Lead acetate (anhydrous) 

285 

Anthraquinone 

288 

Sulfanllic acid 

290 

Alizarin 

297 

Potassium nitrite 

302 

Mercurous chloride 

324 

Sodium acetate (anhydrous) 

337 

Theobromine 

368 

Potassium chlorate 

398 

i 

Potassium dichromate 
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CLASSIFIGATION 

Reprinted by permission, from “Chapters in Crystal Chemistry for College 


Crystal Type Crystal Units 

Ionic Simple smd com- 

plex ions 


Silicate 0-- or F- ions; 

Si^+ or Be2+ or 
Al3+ and other 
positive ions 


Homopolar Atoms of the fourth 

group and of 
groups eqm* distant 
on either side of it 


Molecular Inert gas atoms. 

Non-polar and 
polar molecules 


Layer Strongly polarizing 

and easily polar- 
ized ions 


Metallic Positive ions and 

electron gas 


Metalloidal Metal atoms and 

atoms of the sulfur 
and arsenic groups 


Characteristic Properties 
Type of Binding Optical 

Electrical attrac- Transparent; color 
tion between ions if present is due to 
of opposite signs ions 


Weak to moderate Refractivity due to 
polarization positive ions 


Homopolar bonds Transparent with 
throughout or high refractivity or 
strongly polarized opaque metalloidal 
ionic bindings 


Van der Waal’s Transparent. Opti- 
forces or residual cal properites due 
electric fields to molecules 


In layers, homopol- As homopolar 
m* or polarized 
ionic. Between lay- 
ers, molecular 


Electrical attrac- Opaque (due to 
tion between posi- free electrons) 
tive ions and elec- 
tron gas 


Mixture of homo- Opaque, metallic or 
polar, ionic, and transparent with 
metallic binding high refractivity 
and color 



139 ) 


OF CRYSTALS 


Freshmen,” by C. W. Stillwell; Jour, Chem, Education, 10, 598 (1933). 

Characteriatic Properties 


Electrical 

Moderate insula- 
tors; in high fields 
conduct by trans- 
fer of ions 


When polarization 
is slight, dissolve 
in ionizing solvents 
(water); when 
stronger, are insol- 
uble 

Diamond is a per- 
fect insulator. The 
others conduct 
metalloidally. Very 
insoluble 


Insulators except 
when very polar; 
soluble in non-ion- 
izing (molecular ) 
solvents 

Various, similar 
to both molecular 
and homopolar 


Thermal 

Fairly high melt- 
ing point; ioniza- 
tion occurs in liquid, 
vapor 


Very high melting 
points, glasses 
formed on cooling 
of melt 


Very high melting 
points with ten- 
dency to vaporize 
except in more 
metalloidal 


Melting point very 
low with neutral 
atoms 


Various, similar to 
both molecular and 
homopolar 


Mechanical 

Strength increasing 
with higher ioniza- 
tion and decrease 
in distance beweeen 
ions. Fracture by 
cleavage 

Veyy hard with 
tendency to cleave 
or fracture con- 
choidally 


Very hard. Hard- 
ness less for metal- 
loidal types 


Very soft, hard- 
ness increasing 
with polarity of 
molecules 


Cleaving readily in 
layers which are 
soft and flexible 


Typical Crystals 

NaCl, CaFz 

CaCOs, K 2 SO 4 , 

(NH4)2PtCle 


Olivine, MgzSiOj; 
Cyanite, AliSiOsi 
Garnet, 

SiaOia; Spinel, 
Al2Mg04, AliO,, 
SiOz 

Diamond, Zinc 
Blende, ZnS; Wurt- 
zite, ZnS; Car- 
borundum, CSi. 
Many intermediate 
compounds — 
y brass 

Argon, A; CO 2 ; 
Ice, H 2 O; Paraf- 
fins, CnH 2 D*f 2 * 
Cellulose 


Graphite, C; Cdli 


Conductors, con- 
ductivity inversely 
proportional to 
number of free elec- 
trons 

Medium to bad 
conductors. Solu- 
ble only with de- 
composition 


Moderate to very 
high melting points . 
luong liquid inter- 
val 


Tendency to vapor- 
ize or decompose 
at high tempera- 
tures 


Moderate hardness 
increased by alloy- 
ing 


Moderately hard to 
soft. Properties a 
mixture of those 
of other types 


Copper, iron, so- 
dium, zinc 

NiAs, FeS, FeSi 
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X-RAY EMISSION SPECTRA OF THE K SERIES t 
Values selected from Siegbahn, Spekiroskopie der Ronigensireihlen, 2d. Ed., Julius 
Springer, Berlin, 1931. 






Wave length in 

Siegbahn (X) units 


Element 

No. 

OE| 

atz 

aj 

ei 


a' 

Sodium 

11 

11885 


11805 

11594 


11704 

Magnesium 

12 

9869. 

0 

9801.3 

9539 


9648 

Aluminum 

13 

8320. 

5 

8266.9 

7965 


8043 

Silicon 

14 

7111. 

06 

7064.9 

6754.5 


6794.2 

Phosphorus 

15 

6142.5 

6103.0 

5792.1 


5820.2 

Sulfur 

16 

5361.3 

5363.7 

5329.4 

5021.1 


5044.7 

Chlorine 

17 

4718.2 

4721.2 

4688 

4394.2 


4406 

Potassium 

19 

3733.68 

3737.07 

3711.0 

3446.8 



Calcium 

20 

3351 .69 

3354.95 

3332.3 

3083.4 


3091.1 

Scandium 

21 

3025.03 

3028.40 

3006 “a3,4 

2773.9 


2799.2(7) 

Titanium 

22 

2742.87 

2746.81 

2726.9»a3.4 

2509.0 


2517.0 

Vanadium 

23 

2498.52 

2502.13 

2484.6 =a3,4 

2279.7 


2287.8 

Chromium 

24 

2285.00 

2288.91 

2273.3=03,4 

2080.6 


2085.7 

Manganese 

25 

2097.51 

2101.49 

2087.9=03,4 

1906.20 


1910.50 

Iron 

26 

1932.06 

1936.012 

1923.30=03,4 

1753.013 


1756.46 

Cobalt 

27 

1785.30 

1789.19 

1777.4 =03,4 

1617.44 


1620.11 

Nickel 

28 

1654.51 

1658.35 

1647.6 -03,4 

1497.05 

1485.61 

1499.10 

Copper 

29 

1537.40 

1541.232 

1530.91 = 03,4 

1389.35 

1378.24 


Zinc 

30 

1432.22 

1436.03 

1428.8=03,4 

1292.55 

1281.07 


Qallium 

31 

1337.33 

1340.87 


1205.20 

1193.8 


Germanium 

32 

1251.48 

1255.21 


1126.71 

1114.59 


Arsenic 

33 

1173,44 

1177.43 


1055.10 

1042.81 


Selenium 

34 

1102.48 

1106.52 


990.13 

977 91 




_ Of\ 



Pi 

.. Pz 

03 

Bromine 

35 

1037.59 

1041.66 


930.87 

918.53 


Krypton 

36 

978 



875 



Rubidium 

37 

923.64 

927.76 


826.96 

814.76 

827.49 

Strontium 

38 

873.45 

877.61 


781.30 

769.21 

781.83 

Yttrium 

39 

827.12 

831.32 


739.19 

727.13 

739.72 

Zirconium 

40 

784.30 

788.51 


700.28 

688.50 

700.83 

Columbium 

41 

744.65 

748,89 


664.38 

652.80 

664.96 

(Niobium) 








Molybdenum 

42 

707.83 

712.805 


630.978 

619.698 

631.543 

Masurium 

43 

672 

675 


601 


601 

Ruthenium 

44 

611.99 

646.06 


571.31 

560.51 

671.93 

Rhodium 

45 

612.02 

616.37 


544.49 

533.96 

545.09 

Palladium 

46 

584.23 

588.63 


519.47 

509.18 

520.09 

Silver 

47 

558.25 

562.67 


496.01 

486.03 

496.65 

Cadmium 

48 

533.90 

538.32 


474.08 

464.20 

474.71 

Indium 

49 

511.06 

515.48 


453.58 

444.08 

454.23 

Tin 

50 

489.57 

494.02 


434.30 

424.99 

434.95 

Antimony 

51 

469.31 

473.87 


416.23 

407.10 

416.23 

Tellurium 

52 

450.37 

454.91 


399.26 

390.37 

399.26 

Iodine 

53 

432.49 

437.03 


383.15 

374,71 

383.92 

Xenon 

54 

417 



360 



Cesium 

55 

399.59 

404.11 


353.62 

345.16 

354.36 

Barium 

56 

384.43 

388.99 


340.22 

332.22 

340.89 

Lanthanum 

67 

370.04 

374.66 


327.26 

319.66 

328.09 

Cerium 

58 

356.47 

361.10 


315.01 

307.70 

315.72 

Praseodymium 

69 

343.40 

348.05 


303.60 

296.25 

304.39 

Neodymium 

60 

331.25 

335.95 


292.75 

285.73 

293.51 

Illinium 

61 

320 

324 


281 



Samarium 

62 

308.33 

313.02 


272.50 

265.75 

273.25 

Europium 

63 

297.90 

302.65 


263.07 

256.45 

263.86 
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X-RAY EMISSION SPECTRA OF THE K SERIESf 


Element 

Atomic 

No. 


Wave lenfTth in 

Sin|.Tbahri (X) umts 


<*i 

a2 

OfJ 


3? 

3a 

Gadolinium 

64 

287.82 

292.61 


253.94 

247.62 

254.71 

Terbium 

65 

278.20 

282.86 


245.51 

239.12 

246.29 

Dysprosium 

66 

269.03 

273.75 


237.10 

231 . 28 

237.87 

Hoimium 

67 

260.30 

264.99 





Erbium 

68 

251 97 

256.64 


222.15 

216.71 

223.00 

Thulium 

69 

243.87 

248.6! 


214.87 


215.58 

Ytterbium 

70 

236.28 

240.98 


208.34 

203.22 

209.16 

Lutecium 

71 

228.82 

233.58 


201.71 

196.49 

202.52 

Hafnium 

72 

221 . 73 

226 53 


195.15 

190.42 

195.83 





«2 ^ 



h 

Tantalum 

73 

214.88 


219.73 

189.91 


184.52 

Tungsten 

74 

208.62 


213 45 

184.22 


178.98 

Osmium 

76 

196.45 


201.31 

173.61 


168.75 

Indium 

77 

190.65 


195.50 

168.50 


163.76 

Platinum 

78 

182.23 


190.04 

163.70 


158.87 

Gold 

79 

179.96 


184.83 

159.02 


154.26 

Thallium 

81 

169.80 


174.66 

150.11 


145.39 

Lead 

82 

165.16 


170.04 

146.06 


141.25 

Bismuth 

83 

160.41 


165.25 

142.05 


136.21 

Thorium 

90 

132.3 


136.8 

116.9 


113.4 

Uranium 

92 

126.40 


130.95 

111.87 


108.42 


X-RAY EMISSION SPECTRA OF THE M SERIESf 


Values selected from Siegbahn, Spektroskopie der Rontgenstrahlen^ 2d. Ed., Julius 
Springer, Berlin, 1931. 



Atomic 


Wave leu^Lb 

in 8ie|j;balm (X) units 


BUement 

No. 

T 

3 

a. 

az 

a\ 

an 


Cerium 

58 

11511 

13755 



14030 



Praseodymium 

69 

10975 








Neodymium 

60 

10483 

12375 



12650 



Samarium 

62 

9580 

11238 



11406 

11475 

11532 

Europium 

63 

9192 

10723 



10932 

11003 


Gadolinium 

64 

8826 

10233 



10394 

10428 

10508 

Terbium 

65 

8468 

9772 



9917 

9946 

9989 

Dysprosium 

66 

8127 

9345 



9524 

9555 

9574 

Hoimium 

67 

7849 

8947 



9143 

9165 

9196 

Erbium 

68 

7530 

8576 



8783 

8794 

8810 

Ytterbium 

70 

7009 

7893 



8122 

8138 


Lutecium 

71 

6748 

7585 



7824 



Hafnium 

72 

6530 

7289 

7524 





Tantalum 

73 

6299 

7008 

7237 





Tungsten 

74 

6076 

6743 

6969 





Rhenium 

75 

5875 

6491 

6715 





Osmium 

76 

5670 

6254 

6477 





Iridium 

77 

5490 

6025 

6249 

6262 




Platinum 

78 

5309 

5816 

6034 

6045 




Gold 

79 

5135 

5612 

5828 

5842 




Thallium 

81 

4815 

5239 

5450 

5461 




Lead 

82 

4665 

5065 

5274 

5288 




Bismuth 

83 

4522 

4899 

5108 

5119 




Thorium 

90 

3672 

3934 

4130 

4143 




Uranium 

92 

3473 

3708 

3902 

3916 





t To convert to anoetrom units multiply the values given in the table by 1.00202 X 10 *. 
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X-RAY EMISSION SPEC- 

Values selected from Siegbahn, Spektroskopie der 



Atomic 


Wave 

length in Siegbtihn (X ) 

units 


Element 

No. 

1 

1, 

oy 

02 

Pi 

. h 

Iron 

26 

20120 

19650 

17580 

17220 


Cobalt 

27 

18200 

17770 


15940 

15620 


Nickel 

28 

16550 

16170 

14530 

14240 


Copper 

29 

15190 

14830 

13306 

13030 


Zinc 

30 

13950 

13610 


12230 

11960 


Qallium 

31 

12890 

12560 


11270 

11010 


Germanium^ 

32 

11922 

11587 


10415 

10153 


Arsenic 

33 

11048 

10711 


9652 

9395 


Selenium 

34 

10272 

9939 


8972 

8718 


Bromine 

35 

9564 

9235 


8358 

8109 


Rubidiunr* 

37 







Strontium 

38 

7822 

7506 

6848.6 

6610.0 


Yttrium 

39 


7031.0 

6435.7 

6203.9 


Zirconium 

40 

6899 

6593.9 

6056.7 

5823.6 

5574.2 

Coiumbium 

41 

6510 

6196 

5712.0 

5718 

5480.3 

5226.0 

(Niobium) 








Molybdenum 

42 


5836 

5395.0 

5401 

5166.5 

4910.0 

Ruthenium 

44 

5486 4 


4835.7 

4843.7 

4611.0 

4361 . 9 

Rhodium 

45 

5207.0 

4911.2 

4587.8 

4595.6 

4364.0 

4122.1 

Palladium 

46 

4939.6 

4650.2 

4358.5 

4366.6 

4137.3 

3900.7 

Silver 

47 

4697.6 

4410.1 

4145.6 

4153.8 

3926.6 

3693.8 

Cadmium 

48 

4471 . 3 

4187 5 

3947.8 

3956.4 

3730.1 

3506.4 

Indium 

49 

4259.3 

3976.1 

3763.7 

3772.4 

3547.8 

3331.2 

Tin 

50 

4063.3 

3781.8 

3592 2 

3601 1 

3377.9 

3167.9 

Antimony 

51 

3880.3 

3599.6 

3431.8 

3440.8 

3218.4 

3016.6 

Tellurium 

52 

3710.1 


3282.0 

3291.0 

3070.0 

2876.1 

Iodine 

53 

3549.7 


3141.7 

3150.9 

2930.9 

2746.1 


Atomic 


Wavelength in Siegbalm (X) units 


Element 

No. 

1 

V 

ai 


3i 


Cesium 

55 

3259.6 

2983.3 

2886.1 

2895.6 

2677.8 

2506.4 

Barium 

56 

3128.7 

2857.1 

2769.6 

2779.0 

2562.2 

2399.3 

Lanthanum 

57 

3000 

2734 

2659.7 

2668.9 

2453.3 

2298.0 

Cerium 

58 

2885.7 

2614.7 

2556.0 

2565.1 

2351.0 

2204.1 

Praseodymium 

59 

2778.1 

2507 

2457.7 

2467.6 

2253.9 

2114.8 

Neodymium 

60 

2670.3 

2404.2 

2365.3 

2375.6 

2162.2 

2031.4 

Samarium 

62 

2477 

2214 

2195.0 

2205.7 

1993.6 

1878.1 

Europium 

63 

2390.3 


2116.3 

2127.3 

1916.3 

1808.2 

Gadolinium 

64 

2307.1 


2041.9 

2052.6 

1842.5 

1741.9 

Terbium 

65 

2229.0 


1971.5 

1982.3 

1772.7 

1679.0 

Dysprosium 

66 

2164.0 

1892.2 

1904.6 

1915.6 

1706.6 

1619.8 

Holmium 

67 

2082.1 

1822.0 

1841.0 

1852.1 

1643.5 

1563.7 

Erbium 

68 

2015.1 

1754.8 

1780.4 

1791.4 

1583.4 

1510.6 

Thulium 

69 

1951.1 

1692.3 

1722.8 

1733.9 

1526.8 

1460.2 

Ytterbium 

70 

1890 

1631 

1667.8 

1678.9 

1472.5 

1412.8 

Lutecium 

71 

1831.8 

1573.8 

1615.51 

1626.36 

1420.7 

1367.2 

Hafnium 

72 

1777.4 

1519.7 

1566.07 

1577.04 

1371.1 

1323.5 

Tantalum 

73 

1724.9 

1467.9 

1518.85 

1529.78 

1324.23 

1281.90 

Tungsten 

74 

1675.0 

1418.1 

1473.36 

1484.38 

1279.17 

1242.03 

Rhenium 

76 

1627.3 

1370.6 

1429.97 

1441.0 

1236.03 

1204.1 


t To convert to angstrom units multiply the values given in the table by 1.00202 X 10~>. 
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TRA OF THE L SERIESf 


Ronlgenstrahlen, 2d. Ed. Julius Springer, Berlin. 



Wave length in Siegbahn (X) units 



No 

S3 

- ^4. ^ . T1 

72 

73 

T4 

T5 



15610 





26 







27 


13140 





2B 


12100 





29 


11160 





30 







31 







32 


8912 





33 







34 







35 

6769.4 

6800.9 6968.1 

6036.0 



37 

6358.2 

6391.8 6508.1 

5637.4 


6279.6 

38 

5974.1 

6007.7 6085.7 

5270 

.3 



39 

5618.6 

5651.7 5692.7 5373.8 

4940.8 


5481.8 

40 

5297.1 

5330.6 5347.1 5024.8 

4646 

.7 



41 

5004.7 

6041 .0 

4369 

.5 


4831.2 

42 

4476.4 

4512.6 4476.4 4172.8 

3887.9 


4276.6 

44 

4244.7 

4280.2 4232.8 3935.7 

3681 

.5 


4035.2 

46 

4025.7 

4062.3 4007.0 3716.4 

3480.9 


3811.6 

46 

3824.5 

3861.1 37986 3514.9 

3299 

.8 


3607.3 

47 

3636.4 

3674.3 3607.3 3328.0 

3131 

.6 


3418.1 

48 

3461 . 9 

3499.0 3428.0 3155.3 

2973.6 

2919.1 

3241.8 

49 

3298.9 

3336.3 3262.2 2994.9 

2830.1 

2771.3 

3077.4 

50 

3145.1 

3184.3 3107.8 2845.1 

2695.3 

2633.6 

2925.6 

51 

3001.3 

3040.0 2964.4 2706.5 

2564.9 

2505.7 

2783.1 

52 

2868.2 

2905.9 2830.5 2577.5 

2442 

.1 

2386.2 


53 


Wave length in Siegbahn (X) units 




_ .03 .. 

Ci4 vis {i? T1 

Y2 

r3 

74. 

T5 

Y8 

2622.9 

2660.5 2587.5 2480 2342.5 

2232.2 

2227,0 

2169.1 

2411.1 


2511.0 

2549.8 2477.2 2375,6 2236.6 

2134.0 

2129.5 

2071 . 5 

2302.3 

2218 

2405.3 

2443.8 2373.9 2270 2137.2 

2041.6 

2036.6 

1978.7 

2200.8 


2305.9 

2344.2 2276.9 2176.3 2044.3 

1955.9 

1950.9 

1895.2 

2105.6 

2019 

2212.4 

2250.1 2185.9 2087.4 1956.8 

1875.0 

1869.9 

1815.3 

2016.1 

1932.2 

2122.2 

2162.2 2099.3 2004.3 1873.8 

1797.4 

1792.5 

1740.8 

1931.3 


1958. C 

1996.4 1942.2 1852.3 1723.1 

1655.9 

1651.7 

1603.3 

1775.1 


1882.7 

1922.1 1870.5 1784 1654.3 

1593.9 

1587.7 

1540.7 

1705 

1629 

1810.9 

1849.3 1803.1 1719.6 1588.6 

1531.0 

1525.9 

1481.8 

1637.6 


1742.5 

1781.4 1737.5 1655.8 1526.6 

1473.8 

1468.3 

1423.9* 

1574.2 


1677.7 

1716.7 1677.7 1595.7 1469.7 

1420.3 

1413.9 

1371.4* 

1515.2 


1616.0 

1655.3 1618.8 1414.2 

1367.7 

1361.3 

1319.7* 

1459 


1567.9 

1596.4 1563.6 1489.2 1362.3 

1318.4 

1311.8 

1273.2* 

1403 


1502.3 

1541.2 1511.5 1312.7 

1271.2 

1265.3 

1226.4* 

1352.3 


1449.4 

1488.2 1462.7 1264.8 

1225.6 

1219.8 

1182.0* 

1303.0 

1248.3 

1398.2 

1437.2 1414.3 1345.9 1220.3 

1183.2 

1177.5 

1141.1* 

1256 

1202 

1349.7 

1389.3 1371.1 1303.5 1176.5 

1141.3 

1135.6 

1100.1* 

1212.1 


1304.09 

1343.07 1328.4 1261.3 1135.58 

1103.0 

1097.08 

1062.7* 

1170.8 


1259.92 

1298.79 1287.0 1221.7 1096.30 

1065.88 

1059.87 

1025.8* 

1129.8 

1079.1 

1217.6 

1256.3 1248.1 1183.3 1058.7 

1029.9 

1023.6 

991.0* 

1091.2 



* For y\. (Completed on thefolUnving page,) 
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X-RAY EMISSION SPEC- 



Atonic 


Wave length in Siegbahn (X) units 


Element 

No. 


ri 

ori 

*<2 

3i 

62 

Osmium 

76 



1388.59 

1398.66 

1194.90 

1168.84 

Iridium 

77 

Cu 4 

1281.7 

1348.47 

1359.8 

1155.40 

1132.97 

Platinum 

78 

1496.4 

1240.3 

1310.33 

1321.55 

1117.58 

1099.74 

Gold 

79 

1456.9 

1200.3 

1273.77 

1285.02 

1081.28 

1068.01 

Mercury 

80 

1418.41 

1161.6 

1238.63 

1249.51 

1046.52 

1037.70 

Thallium 

81 

1381.9 

1125.4 

1204.93 

1216.26 

1012.99 

1008.22 

Lead 

82 

1347.4 

1090.U 

1172.58 

1184.08 

980.83 

980.83 

Bismuth 

83 

1313.7 

1056.5 

1141.50 

1153.01 

950.02 

953.24 

Thorium 

90 

1112.8 

852.8 

954.05 

965.85 

763.56 

791.92 

Protoactinium 

91 

1088.5 

827.8 

930.9 

942.7 

740.7 

772.1 

Uranium 

92 

1064.9 

803.5 

908.74 

920.62 

718.51 

753.07 


MATERIALS COMMONLY USED FOR X-RAY FILTERSf 


Target 

Element 

Atomic 

No. 

Emission spectra . 

K series. 

Minimum 

Filter* 1 

Xofi 

Xerz 

X&i 

voltage 

Kilovolts 

Klemcut 

K baud 

Cr 

24 

2285.03 

2288.91 

2080.6 

5.98 

V 

2265.3 

Fe 

26 

1932.08 

1936.01 

1753.01 

7.10 

Mn 

1889.2 

Ni 

28 

1654.50 

1658.35 

1497.05 

8.29 

Co 

1601 8 

Cu 

29 

1537.40 

1541.23 

1389.35 

8.86 

Ni 

1489.0 

Zn 

39 

1432.17 

1436.03 

1292,55 

9.6f 

Cu 

1378.5 

Mo 

42 

707.83 

712.81 

630.98 

20.0 

Zr 

687.2 

Ru 

44 

641.74 

646.06 

571.31 

22.1 

Mo 

618.4 

Rh 

45 

612.02 

616.37 

544.49 

23.2 

Ru 

558.4 

Pd 

46 

584.27 

588.63 

519.47 

24.4 

Rh 

533.0 

Ag 

47 

558.28 

562.67 

496.01 

25.5 

Pd 

507.5 








or 







Rh 

533.0 

Sn 

50 

489.57 

494.02 

434.30 

29.1 

Ag 

485.0 








or 







Cd 

463.2 

W 

74 

208.62 

213.45 

184.22 

69.3 



Pt 

78 

182.23 

190.04 

163.70 

78.1 

W 

178.2 


♦ Desirable thickness for X-ray filters are: Mn -0.005 mm.; Ni -0.007mm; Zr -0.03mm.; 
Pd -0.03mm. 

t To convert to angstrom units multiply the values given in the table by 1.00202 X 10*^3' 
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TRA OF THE L SERIES (Continued)t 


Wave length in Siegbahn (X) units 







Ti 

Y2 

Yj 

T4 

Ys 

Yg 





1022.96 






1138.47 

1177.15 

1175.45 

1112.6 

988.76 

963.32 

957.13 

925.7* 

1019.5 

971.9 

1101.65 

1139.86 

1141.00 

1079.4 

955.99 

932.33 

925.99 

895.2* 

965.7 

938.6 

1065.50 

1104.22 

1108.63 

1049.8 

924.61 

902.48 

895.81 

865.5* 

953.6 

907.9 

1030.46 

1069.2 

1076.8 

1015.5 

894.6 

872.4 

866.2 

836.1* 

922.9 


998.50 

1036.99 

1047.48 

988.0 

865.71 

845.71 

839.34 

810.1* 

892.9 

849.0 

967.21 

1005.63 

1019.06 

960.3 

838.01 

819.17 

812.93 

784.3* 

864.7 

822.0 

936.66 

975.01 

991.31 

933.0 

811.43 

704.00 

789.46 

759.3 

837.7 


763.^4 

791.92 

826.46 

772.8 

651.76 

640.79 

634.13 

609.5 

673.4 

637.4 

730.7 

768.3 

806.2 

753.0 

632.5 

6t2.6 

615.6 

592.5* 

653.6 


708.79 

746.4 

786.79 

734.6 

613.59 

603.86 

597.11 

573.6 

634.2 

600.0 


* For 74, 7'4. 


LATTICE CONSTANTS OF STANDARD CRYSTALS 


Values selected from Siegbahn, Spektroskopie der Ronigensirahlen, 2d, Ed., Julius 
Springer, Berlin, 1931, in Siegbahn (X) units. 


Crystal 


Lutlice Constant at 18°C. 


At 

First order 

Second order 

Third order 

Calcite 

30 

3029.04 

3029.34 

3029.40 

Gypsum 

29 

7579.07 

7583.29 

7584.15 

Mica 

15 

9927.58 

9938.93 

9941.04 

Quartz 

40 

4244.92 

4245.74 

4245.90 

Rock salt 

110 

2814 00 




t Correction for a temperaturo of t°C. ~ — 18;. 


TOTAL MASS ABSORPTION VALUES FROM FORMULA 


The values given in the following table make it possible to calculate the mass 
absorption for any wave length in the given range by substituting in the formula in 
column 3. The values are those of Richtinyer. 


Absorption material 

Wave len^lh^ X, in X 

Total mass absorption m/p 

Ai 

0.1 to 0,4 

14.45X3-fO.15 

Ai 

0,4 to 0.7 

14.30X3-f0.16 

Fe 

0.1 to 0.3 

110X3 + 0.18 

Co 

0.1 to 0,3 

124X’+0.18 

Ni 

0.1 to 0.3 

1 45X3 -f 0.20 

Cu 

0.1 to 0.3 

153X3 4-0.20 

Cu 

0.1 to 0.6 

147X3 40.5 

Mo 

0.1 to 0.35 

450X3 40.4 

Mo 

>Xk 

51.5X3 41 

Ag 

0.1 to 0,4 

603X3 40.7 

Ag 

>Xk 

86X3 40.6 

Pb 

>Xk 

510X340.75 
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TOTAL MASS ABSORPTION COEFFICIENTS 

In the following table, the wave length, X, is in Angstrom units, P is the density as 
given for each element in the line above the table, while m/p is the total mass ab- 
sorption coefiicient. 

CARBON. Atomic No. ~6. Density of diamond = 3.51; of graphite = 2.3 


X in A . 

m/p 

0.081 

0.143 

0.10 

0.150 

0.20 

0.165 

0.30 

0.190 

0.40 

0.245 



ALUMINUM. Atomic No. = 13. Dcnsir 



IRON. Atomic No. =26. Density = 7.7 to 7.9 


0.081 

0.235 

0.09 

0.25 

0.10 

0.27 

0.15 

0.55 

0.20 

1.06 

0.30 

3.15 

0.40 

7.25 


COPPER. Atomic No. =29. Density =8.9 


0.081 

0.27 

0.09 

0.295 

0.10 

0.35 

0.15 

0.72 

0.20 

1.41 

0.30 

4.31 

0.40 

9.92 

0.50 

18.9 

0.60 

32.3 

0.631 

37.8 

0.70 

49 

0.709 

52 

0.80 

72 


X in X. 

/*/p 

1.00 

1.5 

1.17 

2.4 

1.39 

3.8 

1.53 

4.9 

1.933 

9.2 


X in X. 

m/p 

0.90 

10.4 

0.925 

11.8 

1,00 

14.2 

1.09 

18.5 

1.175 

22.5 

1.293 

29.8 

1.39 

36.0 

1.433 

40.3 

1.54 

48.5 

1.655 

61.5 

1,752 

73.2 

1.933 

94 



6.973 

2800 

(the K band) 


8.32 

344 

9.868 

553 

11.88 

767 


o 

X in A. 

m/p 

0.50 

13.8 

0.60 

22.6 

0.70 

35.3 

0.80 

50.7 

0.90 

68.3 

1.00 

102 

1.09 

128 


1.17 

1.293 

1.433 

1.539 

1.655 

(the K band) 

1.75 

1.933 


0.90 

98 

1.00 

133 

1.09 

165 

1.10 

176 

1.17 

206 

1.293 

266 

1.348 

287 

(the K band) 


1.39 

38.0 

1.433 

42.0 

1.54 

50 

1.656 

64 

1.752 

76 

1.787 

85.6 


X in A. 

m/p 

1.934 

99 

2.00 

116 

2.50 

202 

2.744 

262 

3.026 

321 

3.353 

404 

4.146 

621 

4.359 

730 

5.394 

1300 

6.973 

2120 

8.319 

3450 

9.868 

5030 

11.884 

7650 
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TOTAL MASS ABSORPTION COEFFICIENTS 
MOLYBDENUM. Atomic No. =42. Density = 10.2 


0.10 

1 .38 

0.40 

25.0 

0.70 

18.1 

0.15 

2.26 

0.50 

48.0 

0.80 

26.7 

0.20 

4.00 

0.60 

82.0 

0.90 

37.5 

0.30 

11.1 

(the K band) 


1.0 

51.0 



0.631 

13.4 



1 SILVER, Atomic No. = 

47. Density = 

10.5 



X in X.. 

m/p 

o 

X in A. 


X in X. 

m/p 

0.081 

0.74 

1.00 

73 

3.026 

1330 

0.09 

0.90 

1.104 

97 

(the LI band), 


0.10 

1.55 

1.17 

111 

3.353 

1310 

0.15 

2.84 

1.293 

146 

3.432 

1460 

0.20 

5.36 

1.389 

173 

(the Lll band) 


0.30 

15.8 

1.433 

192 

3.592 

1360 

0.40 

35.9 

1.539 

225 

(the LlII band) 


(the K band) 


1.656 

280 

4.146 

461 

0.50 

9.75 

1.752 

325 

4.359 

539 

0.60 

16.1 

1.934 

410 

5.394 

852 

0.70 

25.0 

2.50 

696 

6.973 

1260 

0.80 

41 

2 744 

925 

9.868 

2720 

0.90 

55 






TIN. Atomic No. = 50. Densir 


0.081 

0.80 

0.09 

0.95 

0.10 

1.58 

0.20 

5.8 

0.30 

18.0 

0.40 

40.0 

(the K band) 
0.50 

12.2 


X in X. 

Wj/tgUgm 

0.60 

20.4 

0.70 

31.8 

0,80 

47 

0.90 

64 

1.00 

87 

1.09 

110 

1.17 

132 



TUNGSTEN. Atomic No. =74. Density = 19.1 


0.081 

0.09 

0.10 

(the K band) 



0.50 

38.0 

0.631 

75 

1.293 

105 

1.433 

130 


PLATINUM. Atomic No. = 78. Density = 21 .4 


0.081 

0.09 

0.10 

0.18 

(the K band) 
0.20 
0.30 


0.40 

24.5 

0.50 

45.5 

0.60 

75.2 

0.70 

107 

0.80 

150 

(the Ll band) 



0.90 

(the LII band) 
1.0 

(the LIII band) 

1.104 

1.17 
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TOTAL MASS ABSORPTION COEFFICIENTS 


PLATINUM (Cont.) 


X in k. 

, m/p 


X in k. 

jg/e- 

X in k. 

m/p 

1.293 

131 


2.00 

408 

4.146 

1290 

1.389 

155 


2.50 

596 

(the Mill band) 


1.433 

171 


2.744 

756 

6.394 

1640 

1.539 

199 


3.026 

939 

(the Miv Mv band) 

1.656 

243 


3.353 

1120 

6.973 

1190 

1.752 

280 


3.592 

1370 

8.319 

1530 

1.787 

291 


(the Mi band) 


9.868 

2440 

1.934 

365 






1 GOLD. Atomic No. 79 

. Density = 19.3 



X in 

, u/p 


X in k. 

m/p 

X in A. 

. m/p 

0.081 

2.44 


0.80 

150 

1.17 

104 

0.09 

2.85 


0.847 

184 

1.293 

137 

0.10 

3.07 


(the Li band) 


1.389 

168 

0.15 

8.37 


0.871 

166 

1.433 

179 

(the K band) 



(the Lll band) 


1.539 

210 

0.20 

4.01 


0.912 

165 

1.656 

265 

0.30 

11.5 


1.0 

179 

1.752 

303 

0.50 

49.7 


(the LllI band) 


1.934 

386 

0.70 

110 


1.09 

88 

2.0 

427 

0.709 

122 






1 LEAD. Atomic No.*=8- 


Density = 11.3 




X in X, 

m/p 


0 

X in A. 


X in k. 


0.081 

2.63 


0,50 

58 

1.17 

120 

0.09 

3.0 


0.60 

77 

1.293 

154 

0.10 

3.27 


0.63 

102 

1.39 

180 

(the K band) 



0.709 

140 

1.43 

202 

0.15 

2.31 


0.8 

147 

1.54 

230 

0.20 

4.51 


(the L band) 


1.65 

290 

0.30 

13.6 


1.0 

77 

1.93 

420 

0.40 

31.8 


1.09 

98 



URANIUM. 

Atomic No. 

= 92. Density = 18.7 



X in X. 

M^P 


X in k. 

m/p 

X in A. 


0.095 

3.53 


0.126 

1.90 

0.151 


(the K band) 



0.14 

2.66 

0.164 


0.113 

1.78 
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LUMINESCENCE 

Luminescence is the visible radiation other than that resulting from incandescence 
which a material emits as a result of having been subjected to some form of energy. 
Emissions in the ultra-violet and the near infra-red are in general included due to the 
similarity of the processes leading to an emission, and due to the relatively narrow 
portion of the energy spectrum occupied by the three regions. 

The phenomenon of luminescence is divided into fluorescence (the emission which 
occurs during excitation) and phosphorescence (the emission which continues after 
removal or extinction of the source of excitation). An artifically prepared luminescent 
material is called a Iwninophor, although the word phosphor is generally and accept- 
ably used. 

The mechanism of fluorescence is far from being fully understood. It does, however, 
depend upon (i) the absorption of energy leading to the excitation of an electron, 
followed by (2) the emission of energy as light when the excited electron returns to its 
normal unexcited state. When the excited electron is in some way retarded before or 
during its return, the result is„ phosphorescence. The source of the exciting energy 
might be 2537A (Hg) or 3650A (Hg) ultra-violet radiation, visible light, cathode 
rays, accelerated ions. X-rays, sub-atomic particles, or, in some cases, other forms of 
energy such as heat, friction, or chemical reaction. 

Many naturally-occuring minerals and organic materials are luminescent but by 
far the most efficient luminescent substances are the man-made phosphors. Inorganic 
phosphors are usually prepared by solid-state reactions at high temperatures between 
compounds of extremely high purity. Often, for optimum eniciency, firing is carried 
out in a special atmosphere which may be reducing, oxidizing, or inert. The phosphor 
is composed of a base material or matrix in which has been incorporated a suitable 
activator in low concentrations. There are, however, a few examples of efficient 
phosphors which require no intentionally added activator and where the luminescence 
IS attributed to one of the matrix elements. In certain cases a flux or mineralizing 
agent is required to promote the formation of a phosphor during the reaction. 

A few organic substances are luminescent in the solid state; many are luminescent 
if dissolved in low concentrations in an appropriate solvent such as water, alcohol, or 
a plastic. 

The applications for luminescent substances are numeroiLs and ever-increasing. 
Organic pnosphors find a variety of uses in chemical analyses, as tracers in detecting 
imperfections and flaws on the surfaces of cast parts, in spectacular display signs, and 
in many luminescent fabrics and plastics. Of the inorganic phosphors, the sulfide type 
and certain oxide types are used in cathode ray tube screens. Those possessing phos- 
phorescence to a marked degree are used in radar screens. Extremely short phos- 
phorescence or persistence is required for television screens. A mixture of phosphors 
emitting in the nlue and in the yellow regions is used in black-and-white television; 
separate phosphors fluorescing in the blue, green, and red regions are used for color 
television. The oxide type phosphors are employed in fluorescent lamps where the 
exciting energy is primarily 2537A (Hg) ultra-violet radiation. Other special applica- 
tions for inorganic phosphors are X-ray intensification screens, image tubes, electron 
microscopes, scintillation counters, electroluminescent panels,^ and instrument dials. 
Each special use takes advantage of the unique characteristics of individual phos- 
phors. 

The subject is extensively treated in the following books: 

H. W. Leverenz, An Introduction to the Luminescence of Solids, WileVt New York, 
1950; P. Pringsheim, Fluorescence and Phosphorescence, Interscience Publishers, New 
York, 1949: G. F. J. Garlick, Luminescent Materials^ Clarendon Press, Oxford, 1949; 
G. R. Fonda and F. Seitz (editors). Preparation and Characteristics of Solid Lumines- 
cent Materials, Cornell Synmosium, Wiley, New York, 1948; F. A. Kroger, Lumi- 
nescence of Solids, Elsevier, New York, 1948; Jack DeMent, Fluorochemistry, Chem- 
ical Publishing Co., Brooklyn, N. Y. 



PHOSPHORS 

The following tables include i^me representetive inorganic and organic phosphors. In the table of inorganic phosphors, in the 
column headed “phosphor” is given the chemical symbolism of the phosphor. Here the matrix precedes the colon; fiie activator 
element(s) follow. In “self-activated” phosphors, the activator is shown enclosed in brackets. In the column headed “ingredients,” 

’—La A.' • a 1 A 1 1 ] I A* • r A 1 l _ TT 1 


1406 


§.S S 

n S «3 

«•! * 


a> S 0) 

2 .a ® 


o 

p odcO 

111 


M B 

sss. 

a <u “ 

o-^.a 

111 

2 § 

igl 


3 

icj 

i-^ 

liSI 


qS P s 

:SS^ 

3 ® G 

^3 3 o> 
XXi £ 

^ a3 

“Ji 

Isl 

C3 O 

5 

S-S £? 

2 > 5 

S cH 
^.2 ^ 
c 

a S ^ 

I- S 

S.2-|. 

« ^ s 

3 9 m 

g is a 

isl'i 

a'-'S 

B^a 

•= 

||S. 

... o 

ft’? S-^ 
M SS>3:S 

T3 » c? 

i 

.. VO adi «) 

a'?jj a 

. 2 -^ 2 s 

I ^-9 

r^-i 


SSSSi 


(O lO lO <o ^ u> 


xx>>>>>> 

tr DC DC DC DC DC DC DC DC DC 
OOOOOOOOOO 


JD . ~ *0 

. 3 — ® ® o 

“O J3 >* »- >, 


^ ^ C ^ C 
^ c -O C3) “D C39 


“O CSI'D C3»0>0.0 >, 


8SSSSSSSS8 

OOCMOOOOOOOOOOO 


+ 

o o « 
cs c« O 
2 2 2 
CM a» 

+ + S 
o o B 
2 2 
o» o» Y 

_ < < "T 

O «> (O (/> 

«l» »— r- .Q 

2 9 R O 

CM O O O 

+ -h + 5^ 

CO CO CO H" 

c c c CO 

W W t5 

8 8 8g 


O - 
ctf o 
2 « 
CM 2 

O O M 

2 <« O 
ra 2 CO 
< CM 3 

9 0*^ 
9 w ? 

+ 3 + 

CO O CO 

■O « -O 
0^0 
O O to 

0> _1_ 'i- 

+ CO + 
CO C CO 
c N c: 
N o M 


0 9 0 

CO o (0 
3+2 

^ o + 


to O CM 

9 + + 

CO CO 
CO C C 
CNN 
N O O 
moo 

f- «- 


CO CO CO CO 
•o XI "O _ 

gs ggo 

m o> »- CM . c 

E±<<COCOO€OCO<2 

WWWNNWnnWW 

C C Coo CiotoC c 
NNNm5=Nooi^NN 


ZnSe:Ag lOOZnSe+O.OISAgNOa+NaCI 800 gn.yel. L,CR 6700 

ZnSe:Cu 100ZnSe+0.02CuS04+2NaCI 800 red L,CR 6500 

ZnO:[Zn] ZnO fired in CO 1000 gn.wh. L,CR (3850), 6300 

SrS:Sm, Eu 100SrS+5SrS04+5CaF2+0.05SmCl3+0.05Eu2(S04)3 1000 red L,V 6300 

MgS:Sb 100MgS-f0.15SbCl3 fired in N2+CS2 1000 gn. L,CR 6300 




INORGANIC PHOSPHORS, OXIDE TYPE 
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ORGANIC PHOSPHORS 


Dyes in solution 

Aromatic compounds 

Emission 

Name color 

Emission 

Name color 

Eosine yel. 

Fluorescein yel.-gn. 

Magdala Red red 

Methylene Blue red 

Primullne gn.-yel. 

RhodamineB red 

RhodamineSQ yel. 

Acridine bl. 

Anthracene bi. 

Benzene dk. bi., u.v. 

Phenanthrene bl. 

Toluene dk. bi., u.v. 
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SPECIFIC GRAVITY OF AIR AT VARIOUS TEMPERATURES 

The table below gives the weight in grams X 10* of one milliliter of air at 760 mm 
of mercury pressure and at the temperature indicated. Density in grams per milli- 
liter is the same as the specific gravity referred to water at 4°C. as imity. To convert 
to density referred to air at 70°F. as unity, divide the values below by 12.00. 


t®C. 

Sp.Gr.XlO^ 

t^C. 

Sp.Gr.X104 

t°C. 

Sp.Gr.X104 

t«C. 


-26 

14.240 

15 

12.255 

60 

10.596 

140 

8.541 

-24 

14.182 

16 

12.213 

62 

10.532 

142 

8.500 

--C? 

14.125 

17 

12.170 

64 

10.470 

144 

8.459 

-22 

14.069 

18 

12.129 

66 

10.408 

146 

8.419 

-21 

14.013 

19 

12.087 

68 

10.347 

148 

8.379 

-20 

13.957 

20 

12.046 

70 

10.286 

150 

8.339 

-19 

13.902 

21 

12.004 

72 

10.227 

155 

8.242 

-18 

13.847 

22 

11.964 

74 

10.168 

160 

8.147 

-17 

13.793 

23 

11.923 

76 

10.109 

165 

8.054 

-16 

13.739 

24 

11.883 

78 

10.052 

170 

7.963 

-15 

13.685 

25 

11.843 

80 

9.995 

175 

7.874 

-14 

13.632 

26 

11.803 

82 

9.938 

180 

7.787 

-13 

13.580 

27 

11.764 

84 

9.882 

185 

7.702 

-12 

13.527 

28 

11.725 

86 

9.828 

190 

7.619 

-11 

13.476 

29 

11.686 

88 

9.773 

195 

7.537 

-10 

13.424 

30 

11.647 

90 

9.719 

200 

7.457 

-9 

13.373 

31 

11.609 

92 

9.666 

205 

7.379 


13.322 

32 

11.570 

94 

9.613 

210 

7.303 

-7 

13.272 

33 

11.533 

96 

9.561 

215 

7.228 

-6 

13.222 

34 

11.495 

98 

9.509 

220 

7.155 

-5 

13.173 

35 

11.458 

100 

9.458 

230 

7.013 

-4 

13.124 

36 

11,420 

102 

9.408 

240 

6.881 

-3 

13.075 

37 

11.383 

104 

9.358 

250 

6.753 

-2 

13,026 

38 

11.347 

106 

9.308 

260 

6.624 

-1 

12.978 

39 

11.310 

108 

9.259 

270 

6.504 

0 

12.931 

40 

11.274 

110 

9.211 

280 

6.389 

+1 

12.883 

41 

11.238 

112 

9.163 

290 

6.277 

2 

12.836 

42 

11.202 

114 

9.116 

300 

6.166 

3 

12.790 

43 

11.167 

116 

9.069 

310 

6.062 

4 

12.743 

44 

11.132 

118 

9.022 

320 

5-942 

5 

12.697 

45 

11.097 

120 

8.976 

330 

5.847 

6 

12.652 

46 

11.062 

122 

8.931 

340 

5.755 

7 

12.606 

47 

11.027 

124 

8.886 

350 

5.664 

8 

12.561 

48 

10.993 

126 

8.841 

360 

5.678 

9 

12.517 

49 

10.958 

128 

8.797 

370 

5.493 

10 

12.472 

50 

10.924 

130 

8.753 

380 

5.407 

11 

12,428 

62 

10.857 

132 

8.710 

400 

5.248 

12 

12.385 

54 

10.791 

134 

8.667 

420 

5.101 

13 

12.341 

56 

10.725 

136 

8.625 

440 

4.952 

14 

12.298 

68 

10.660 

138 

8.583 

460 

4.812 
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MASS OF WATER VAPOR IN SATURATED AIR 

The values in this table have been selected from those in the 1947 American So- 
ciety of Refrigeration Engineer’s Brochure on Psychrometry and are reprinted by 
permission. 

To convert grains per cubic foot to pounds per cubic foot multiply by 0.0001429. 
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MASS OF WATER VAPOR IN SATURATED AIR (Continued) 
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HUMIDITY AND DEW POINT FROM WET AND DRY BULB READING^ 

In the table below rf—ta is the difference between the dry and the wet bulb ther- 
mometer readings, r.h, is the relative humidity, and a.h. is the absolute humidity* 



d 

— w * 

0®C. 

d 

-w«l® 

C. 

d-w«2’»C. 

1 d 

-w-3‘»C. 

T^p. 

r.h. 

3. 

dew 

^int 

a. h. 
mm 

ofHg 

r. h. 

% 

dew 

point 

^C. 

a. h. 
mm 

oLHg 

dew a. h. 
r. h. point mm 
% “C. of Hg 

dew a. h. 

r. h. point mm 
% ®C. of Hg 

-20 

100 

-20 

0.8 

, , 








* • • t 

-10 

100 

-10 

1.9 

66 

-14.6 

1.3 

32 

-22.1 

0.6 




- 6 

100 

- 5 

3,0 

76 

- 8.3 

2.3 

51 

-12.7 

1.5 

27 

-19.4 

0.8 

0 

100 

0 

4.6 

81 

- 2.5 

3.7 

63 

- 6.5 

2.9 

45 

- 9.3 

2.1 

+ 6 

100 

+ 5 

6.5 

86 

+ 2.8 

5.6 

72 

4* 0.3 

4.7 

58 

- 2.3 

3.8 

10 

100 

10 

9.2 

88 

8.1 

8.1 

76 

6.1 

7.0 

65 

+ 3.8 

6.0 

15 

100 

15 

12.8 

90 

13.4 

11.5 

80 

11.6 

10.2 

71 

9.7 

9.0 

16 

100 

16 

13,6 

90 

14.4 

12.3 

81 

12.7 

11.0 

71 

10.8 

9.7 

17 

100 

17 

14.6 

90 

15.4 

13.1 

81 

13.7 

11.8 

72 

12.0 

io.5 

18 

100 

18 

15.6 

91 

16.5 

14.0 

82 

14.8 

12.6 

73 

13.1 

11.3 

19 

100 

19 

16.5 

91 

17.5 

15.0 

82 

15.9 

13.5 

74 

14.2 

12.1 

20 

100 

20 

17.5 

91 

18.5 

16.0 

83 

16.9 

14.5 

74 

15.3 

13.0 

21 

100 

21 

18.7 

91 

19.6 

17.0 

83 

18.0 

15.5 

75 

16.4 

14.0 

22 

100 

22 

19.8 

92 

20.6 

18.2 

83 

19.1 

16.5 

76 

17.5 

15.0 

23 

100 

23 

21.1 

92 

21.6 

19.3 

84 

20.1 

17.6 

76 

18.6 

16.0 

25 

100 

25 

23.8 

92 

23.6 

21.9 

84 

22.2 

20.1 

77 

20.7 

18.3 

30 

100 

30 

31.8 

93 

28.7 

29.5 

86 

27.4 

27.3 

79 

26.0 

25.2 



d 

-w-4°C. 1 

d-w-5®C. 

r” 

d — w 

C. 1 

d 

-w*7® 

G. 

Tei^. 

r. h. 

JL 

dew 

point 

a. h. 
mm 
of Hg 

dew a. h. 

r. h. point mm 
% «C. OfHg 

dew a. h. 
r. h. point mm 
_°C. . OfHg 

p'. 

dew 

point 

°C. 

a. h. 
mm 
OfHg 

0 

28 

-14.6 

1.3 

11 

-24.2 

0.5 







5 

45 

- 5.3 

2.9 

32 

- 9.3 

2.1 

19 

-15.2 

1.2 

6 

-27.1 

0.4 

10 

54 

+ 1.2 

5.0 

44 

- 1.5 

4.0 

34 

- 4.6 

3.1 

24 

- 8.7 

2.2 

12 

57 

3.9 

6.0 

48 

+ 1.2 

5.0 

38 

- 1.6 

4.0 

29 

- 4.9 

3.0 

14 

60 

6.4 

7.2 

51 

4.0 

6.1 

42 

+ 1.3 

5.0 

34 

- 1.6 

4.0 

15 

61 

7.6 

7.8 

52 

5.4 

6.7 

44 

2.8 

5.6 

36 

- 0.1 

4.5 

16 

62 

8.8 

8.5 

54 

6.7 

7.3 

46 

4.3 

6.2 

37 

+ 1.5 

5.1 

17 

64 

10.0 

9.2 

55 

8.0 

8.0 

47 

5.6 

6.8 

39 

3.1 

5.7 

18 

65 

11.2 

10.0 

56 

9.2 

8.7 

49 

7.0 

7.5 

41 

4.6 

6.3 

19 

65 

12.4 

10.8 

58 

10.5 

9.5 

50 

8.3 

8.2 

43 

6.0 

7.0 

20 

66 

13.5 

11.6 

59 

11.7 

10.3 

51 

9.6 

9.0 

44 

7.4 

7.7 

21 

67 

14.7 

12.5 

60 

12.9 

11.1 

52 

10.9 

9.8 

46 

8.8 

8.5 

22 

68 

15.8 

13.5 

61 

14.1 

12 0 

54 

12.2 

10.6 

47 

10.1 

9.3 

23 

69 

16.9 

14.5 

61 

15.2 

13.0 

55 

13.4 

11.5 

48 

11.4 

10.1 

2S 

70 

19.2 

16.7 

63 

17.5 

15.0 

57 

18.8 

13.5 

50 

14.0 

12.0 

aa 

73 

24.6 

23.3 

67 

23.2 

21.3 

61 

21.6 

19.4 

55 

20.0 

17.6 
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HUMroiTY AND DEW POINT FROM WET AND DRY BULB READINGS 



d 

~w »8®C. 1 

1 d-w-9°C. 

d 

-w=10®C. 

a 

-w-im 1 

Temp. 

°C 

r.h. 

% 

dew 

point 

°C. 

a.h. 

mm 

,ofHg 

r.h. 

dew 

point 

°C. 

&.h. 

mm 

ofHs 

r.h. 

dew 

point 

°C. 

a.h. 
mm 
of Hif 

r.h. 

% 

dew 

|H>iiit 

"C. 

a.h. 

mm 

Pfllg 

8 

7 

-22.9 

0.6 









10 

14 

-14.5 

1.3 

5 

-26.0 

0.4 






. • • • 

12 

20 

- 9.1 

2.1 

11 

-15.5 

1.2 

. , 





.... 

14 

25 

- 5.0 

3.0 

17 

- 9.5 

2.0 

9 

-16.3 

1.1 



.... 

15 

27 

- 3.2 

3.5 

20 

- 7.1 

2.5 

12 

-12.6 

1.5 

5 

-22.6 

0.6 

16 

30 

- 1.5 

4.0 

22 

- 5.0 

3 0 

16 

- 9.6 

2.0 

8 

-16.8 

1.0 

17 

32 

+ 0.1 

4.6 

24 

- 3.1 

3.5 

17 

- 7.1 

2.5 

10 

-12.8 

1.5 

18 

34 

1.8 

5.2 

27 

- 1.3 

4.1 

20 

- 4.9 

3.0 

13 

- 9.6 

2.0 

19 

35 

3.4 

5.8 

29 

-f 0.4 

4.7 

22 

- 2.9 

3.6 

15 

- 6.9 

2.5 

20 

37 

6.0 

6.5 

30 

2.1 

5.3 

24 

- 1.0 

4.2 

18 

- 4.6 

3.1 

21 

39 

6.4 

7.2 

32 

3.8 

6.0 

26 

+ 0.8 

4.8 

20 

- 2.5 

3.7 

22 

40 

7.9 

8.0 

34 

5.4 

6.7 

28 

2.6 

5.5 

22 

- 0.6 

4.3 

23 

42 

9.3 

8.8 

36 

6.9 

7.5 

30 

4.3 

6.2 

24 

+ 1.3 

5.0 

24 

43 

10.7 

9.6 

37 

8.4 

8.3 

31 

5.9 

7.0 

26 

3.1 

5.7 

25 

44 

12.0 

10.5 

38 

9.9 

9.1 

33 

7 5 

7.8 

27 

4.9 

6,5 

26 

46 

13.3 

11.5 

40 

11.3 

10.0 

34 

9.0 

8.6 

29 

6.6 

7.3 

28 

48 

15.9 

13.5 

42 

14.0 

12.0 

37 

11 9 

10.5 

32 

9 7 

9.0 

30 

50 

18.4 

15.8 

44 

16.6 

14.1 

39 

14 7 

12 5 

34 

12.7 

11.0 


RELATIVE HUMIDITY TABLES 

For Use with Hygrometer 

Beprinted by Permissioa of The Taylor Instrument Corapanies, Hochoater, N. Y. 


The following tables are computed 
from data supplied by the U. S, Bureau 
of Standards, and arc correct at a bar- 
ometric pressure of 29.92 inches or 760 
mm. of mercury. The values above 140° 
dry-bulb are extrapolated. Complete 
tablets covering barometric pressures 
may be obtained })y applying to the 
Superintendent of Documents, Govern- 
ment Printing Oflice, Washington, D. C. 
for psychrometric tables WB No. 235. 

Use of Tables. — Ix)cate at either the 
top or bottom margin the reading corres- 
mnding to the dry-bulb indication. 
Locate at either side margin the reading 
corresponding to wet-bulb indication. 
At the intersection of these two columns 
can be read the relative humidity. For 
cxairale — ^given dry-bulb temperature 
144°F. and wet-bulb temperature 112° 
F., relative humidity is 36 %. 

Precautions. — When the wick of an 
hygrometer becomes hard the bulb will 
not be thoroughly wet and inaccurate 
readings will result. Care should be 
taken to keep the wick clean. It should 
not be handled unless the fingers arc 
perfectly clean, and the water should be 
pure and soft; distilled water is prefer- 
able. If the wick surrounding the biilb 
becomes hard (which can be easily 


detected by feeling of it) it should be 
discarded and replaced by a new one. 

Accurate Readings. — Accuracy with 
fixed position hygrometers can ne ob- 
tained only by creating frt^e circulation 
around the bulb. When taking observa- 
tions, fan the bulb vigorously for a full 
minute or more, then immediately take 
the reading. 

Use of Sling Psychrometer. — Saturate 
the wicking covering the bulb with water 
at room temperature, then whirl the 
instrument for 15 or 20 seconds, holding 
it away from the body. Stop and note the 
indication of wet-bulb thermometer; 
then repeat the operation until two or 
more readings agree at the lowest indi- 
cation obtainable. The wicking must be 
kept perfectly clean and thoroughly 
saturated to secure accurate indication. 

Humidity Below the Freezing Point. — 
At temperatures below freezing apply 
water to the bare wet bulb sparingly, a 
thin coat of ice will then be formed on the 
bulb, and evaporation from the frozen 
surface will go on as before. In the case 
of desk-type and wall-type hydrometers 
the capillary effect of the wickmg is lost 
when irozen so that water will have to be 
applied directly to the bare bulb. 







WET BULB TEMPERATURE ®F 
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SOLUTIONS FOR MAINTAINING CONSTANT HUMIDITY 


A saturated aqueous solution in contact with an excess of a definite solid phase 
at a given temperature will maintain constant humidity in an enclosed space. The 
teble Delow gives a number of salts suitable for this purpose listed in order of decrees- 
ing humidity. The aqueous tension of a solution at a given temperature divided by 
th« vapor pressure of pure water at the same temperature is equal to the relative 
humidity. In the following table the relative humidity is expressed in per cent and the 
aqueous tension of the saturated solution in mm of mercury pressure. Values in the 
table are from International Critical Tables, 1, 67; Stokes and Robinson, Ind, Eng, 
Chem., 41, 2013 (1949); Carr and Harris, ibid,, 41, 2014 (1949). 


Solid Phase 

Temp. 

% 

Humidity 

Aqueous 

Tension 

TiCI 

100.097 

99.7 

760.5 

TINO 3 

100.317 

98.7 

758.6 

Pb(N03)2 

20 

98 

17,2 

CaS 04 - 2 H 20 

20 

98 

17. '2 

K 2 Cr 207 

25 

98.0 

23.3 

NaF 

100.0 

96.6 

734 

Na2S03-7H20 

20 

95 

16.7 

Na 2 HP 04 * 12 H 20 

20 

95 

16.7 

ZnS04-7H20 

5 

94 7 

6.11 

NH 4 H 2 PO 4 

20.0 

93.1 

16.3 

NH 4 H 2 PO 4 

25.0 

93.0 

22.1 

Na2SO4-10H2O 

20 

93 

16.3 

NH 4 H 2 PO 4 

30.0 

92.9 

29.6 

KNO 3 

25 

92.5 

22.0 

NaBr03 

20 

92 

16.1 

K 2 HPO 4 

20 

92 

16.1 

Na2CO3-10H2O 

18.5 

92 

14.7 

2nS04-7H20 

20 

90 

15 8 

Pb(N03)2 

103.5 

88.4 

759 

BaCl2-2H20 

24.5 

88 

20.3 

K2Cr04 

20 

88 

15.4 

Na2CO3-10H2O 

24.5 

87 

20.1 

KHSO 4 

20 

86 

15.1 

TI 2 SO 4 

104.7 

84.8 

760.5 

KBr 

20 

84 

14.7 

(NH4)2S04 

30.0 

81.1 

25.8 

(NH4)2S04 

25 

81.1 

19 3 

(WH4)2S04 

20.0 

81 .0 

14.2 

KCI 

60.0 

80.5 

120.3 

KCI 

50.0 

80.2 

74.20 

KCI 

70.0 

80.0 

187.0 

NH 4 CI 

30 

79.5 

25.3 

KCI 

80.0 

79.5 

282.4 

KBr 

40.0 

79.5 

44.0 

NH 4 CI 

25.0 

79.3 

18.8 

KBr 

80.0 

79.3 

281.5 

NH 4 CI 

20,0 

79.2 

13.9 

KBr 

50.0 

79.2 

73.26 

KBr 

70.0 

79.2 

185.0 

KBr 

60.0 

78.9 

117.9 

KCI 

90.0 

78.3 

411.5 

Na2S203*5H20 

20 

78 

13.7 

NaCI 

80 

76.3 

271.0 

NaC2H302-3H20 

20 

76 

13.3 

H 2 Ci 04 - 2 H 20 

20 

76 

13.3 

NaCI 

15.5 

76.0 

10.03 





SOLUTIONS FOR MAINTAINING CONSTANT HUMIDITY 


Solid Phase 

Temp. 

% 

Aqueous 


Humidity 

'reiisiou 

NaCI 

20.7 

75.7 

13.85 

NaCI 

25 

75.3 

17.9 

NaCI 

70.0 

75.1 

175.4 

NaClOa 

20 

75 

13.2 

(NH4)2S04 

108.2 

75 

758.5 

NaCI 

30.2 

74.9 

24.10 

NaCI 

60 

74.9 

111.9 

NaCI 

40.0 

74.7 

41.30 

NaNOs 

25 

73.8 

17.5 

NaCI 

50.0 

73.8 

68.30 

NaNOs 

30.0 

72.7 

23.14 

NH 4 CI + KNO 3 

20.0 

72.6 

12.7 

NaNOs 

40.0 

71 5 

39.58 

NH 4 CI + KNO 3 

25.0 

71 .2 

16.9 

SrCiz-eHzO 

25 

70.8 

16 8 

KBr 

100 

69.2 

526 

NH 4 CI 4- KNO 3 

30.0 

68.6 

21.8 

NaNOs 

50.0 

68.6 

63.46 

NaNOs 

60.0 

67.4 

100.7 

KI 

40.0 

66.8 

36.94 

NaNOz 

20 

66 

11.6 

NaNOs 

70.0 

65.7 

153.5 

NaNOs 

80 0 

65.5 

232.5 

Mq(C2H302)2*4H20 

20 

65 

11.4 

KI 

50 0 

65.0 

60.11 

NaNOs 

90.0 

65.0 

341.8 

Na2Cr04-4H20 

30.2 

64.6 

20.80 

KI 

60.0 

63.1 

94.30 

NaNOz 

30.1 

63.0 

20.16 

Na2Cr04-4H20 

40.0 

61.8 

34.19 

KI 

70.0 

61.6 

144.0 

NaNOz 

40.0 

61.4 

33.97 

KI 

80.0 

60.8 

216.0 

KI 

90.0 

60.4 

317.3 

NaNOz 

50.0 

59.8 

55.30 

NaNOz 

60.0 

59.3 

88.61 

Na2Cr04*4H20 

50.0 

58.8 

54.40 

NaBr- 2 H 20 

20.3 

57.9 

10.35 

NaBr- 2 H 20 

25 

57.7 

13.71 

Na2Cr04 

90.0 

57.6 

302.9 

Na2Cr04 

80.0 

56.2 

199.5 

KI 

100 

56.2 

427 

Ca(NOs )2 

18.5 

56 

8.94 

MgCNOsh'SHzO 

18 5 

56 

8.94 

NazCrzOT® 

80.0 

56.0 

199.0 

Na2Cr04*4H20> 

60.0 

55.6 

83.05 

Na 2 Crz 07 - 2 H 20 « 

60.0 

55.2 

82.49 

Na2Cr04*» 

70.0 

54.6 

127.6 

Na 2 Cr 207 - 2 H 20 

50.0 

54.4 

50.30 

NazCrzOr^HzO 

30.0 

54.2 

17.26 

NaCIOs 

100.0 

54 

410 

Na2Cr207.2H20 

40.0 

53.5 

29.61 

Mg(N03)2-6H20 

25 

52.9 

12.6 

NaBr-2H20 

40.9 

52.3 

30.37 

NaHS04H20 

20 

52 

9.12 


•NaiCrjp,-2H20 -» NajCrjO? at 74.8;“C. 
*N« 2 Cr 04 - 4 H 20 -• NaaCrO, at 64.8“C. 
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SOLUTIONS FOR MAINTAINING CONSTANT HUMIDITY 


Solid Phase 

Temp. 

®C. 

Hua^ity 

Aqueous 

Tension 

NazCr 207 - 2 H 20 

20 

52 

9.12 

Mo(N03)r6H20 

24.6 

52 

12.0 

Ca(N03)2-4H20 

24.6 

51 

11.8 

NaBr 

80.0 

51 .0 

181.0 

NaBr 

70.0 

50.7 

118.4 

Nal 

100.0 

50.4 

383 

NaBr« 

60.0 

49.9 

74.50 

NaBr2H20« 

60.0 

49.7 

46.02 

LINOs-SHzO 

25 

47.1 

11.2 

KCNS 

20 

47 

8.24 

CrOj 

70.0 

46.2 

108.2 

CrOj 

60.0 

45.8 

68.42 

Cr03 

16.0 

45.4 

5.81 

Cr03 

60.0 

45.4 

42.01 

CrOs 

40.0 

45.2 

25.00 

KNOz 

20 

45 

7.36 

CrOa 

30.0 

44.6 

14.18 

K 2 C 03 - 2 H 20 

18.6 

44 

7.03 

K 2 C 03 - 2 H 20 

25 

42.8 

10.2 

Zn(N 03 ) 2 * 6 Hz 0 

20 

42 

7.36 

CaCl2*6H20 

5 

39.8 

2.60 

CaClz*6H20 

10 

38 

3.50 

NaCi -H KCIOi 

16.39 

36.58 

5.114 

NaI-2H20 

30.2 

36.4 

11.71 

CaClrBHzO 

18.5 

35 

5.59 

CrOi 

20 

35 

6.14 

MQClrGHzO 

26 

33.0 

7.8 

NaI-2H20 

40.0 

32.4 

17.94 

NaCI + KNO 3 

16.39 

32.57 

4.653 

CaCl2-6H20 

20.0 

32.3 

5.66 

CaCl2*6H20 

24.5 

31 

7.16 

NaCI + KNO 3 + NaN 03 

16.39 

30 49 

4.263 

NaI-2H20 

50.0 

28.4 

26.28 

KF-aHzO 

30.4 

26.6 

8.91 

Nal-lHzCM 

60.0 

25.3 

37.80 

Nal 

90.0 

23.5 

123.4 

KF 

90.0 

23.4 

122.8 

Nal 

80.0 

22.9 

81.37 

KF 

100.0 

22.9 

174 

NaBr 

100,0 

22.9 

174 

KF-2HzO 

40.0 

22.8 

12.62 

KF 

80 0 

22.6 

80.25 

KCzHsOz-IViHzO 

25 

22.5 

5.3 

Nal<( 

70.0 

22.4 

62.28 

KF 

70.0 

22.0 

51.34 

KF 

60.0 

21.0 

31.36 

KF-2H20* 

50.0 

20.4 

18.88 

KC 2 H 302 

20 

20 

3.61 

L{CIH20 

20 

15 

2.63 

KC 2 H 3 O 2 

168 

13 

736 

LiCIHzO 

25 

11.1 

2.63 

ZnClz-IViHiO 

20 

10 

1.74 

H3P04V4Ha0 

24.5 

9 

2.08 

NaOHHzO 

26 

7.0 

1.7 


«N«Br2HiO 
<N«I.2H20 - 
•KF-2H*0 *- 


NaBr at 60,6^0, 
Nal at 68.1«C. 

KF at about 50C*. 




1423 


RELATIVE HUMIDITIES AND AQUEOUS TENSIONS OF AQUEOUS 
SOLUTIONS OF HzS 04 , NaOH AND CaCL AT 25®C 


Concentrations are expressed in percentage of anhydrous solute by weight. Stokes 
and Robinson, Ind. Eng. Chem., 41, 2013 (1949). 


midity 

Aqueous 

Tension 

Hzfo. 

% 

NaOlf 

Ca^Ij 

jnidity 

Aqueous 

Tension 

Hito4 

Na^H 

cl&h 

100 

23.756 

0.00 

0.00 

0.00 

50 

11.88 

43.10 

28.15 

35.64 

95 

22.57 

11.02 

5.54 

9.33 

45 

10.69 

45.41 

29.86 

37.61 

90 

21.38 

17.91 

9.83 

14.95 

40 

9.50 

47.71 

31.58 

39.62 

85 

20.19 

22.88 

13.32 

19.03 

33 

8.31 

50.04 

33.38 

41.83 

80 

19.00 

26.79 

16.10 

22.25 

30 

7.13 

52.45 

35.29 

44.36 

75 

17.82 

30.14 

18.60 

24.95 

23 

5.94 

55.01 

37.45 

• ••ft 

70 

16.63 

33.09 

20.80 

27.40 

20 

4.75 

57.76 

40.00 


65 

15.44 

35.80 

22.80 

29.64 

15 

3.56 

60.80 

43.32 


60 

14.25 

38.35 

24.66 

31.73 

10 

2.38 

64.45 

47.97 


55 

13.07 

40.75 

26.42 

33.71 

5 

1 19 

69.44 




EFFICIENCY OF DRYING AGENTS 
Weight of Residual Water per Liter of Gas Dried at 25°C. 


Drying agent 


P2O5 

BaO 

Mg(Cl04)2 
KOH (fused) 
H2SO4 
CaS04 

CaClz (granular) 


Milligrams of water 


2 X 10-5 

1 X 10-* 

5 X 10-4 

2 X 10 5 

3 X 10-3 

4 X 10-3 
0.14 - 0.25 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 

'Hie values in the following table were selected from the following sources from 
which additional data on some conmounds not listed here may be found: International 
Critical Tables, voL 3, pp 199-246; Landolt-Bornstein Physikalish-Chemische Tabellen, 
5th ed., vol. 2, pp 1332-1381; Stull, Ind. Eng, Chern,, 39, 517 (1947); Rossini et aL, 
Selected Values of Properties of Hydrocarbons and Related Compounds, Am. Petroleum 
Inst. Research Project 44; Dreisbach, Dow Physical Property Sheets, 

For a set of tables listing the numerical values of the constants A, B, and C in the 
Antoine equation for innumerable compounds belonging to 23 classes of organic 
compounds (hydrocarbons, alcohols, aldehydes, ketones, acids, esters, amines, etc.) 
see Dreisbach *s P-V-T Relationships of Organic Compounds, published by Handbook 
PteMi^ers, Inc., Sandusky, Ohio, U. S. A. (1952). This compilation can be used also 
to e^imate vai>or pressure data for those organic coinpoiinds for which there are no 
published data. This book of tables, which has been in constant use in the laboratories 
and plants of The Dow Chemical Co., will be of value wherever vapor pressure- 
temperature data are needed. 

For most of the compounds in the following table, values are given for the constants 
Af B, and C for use in the Antoine equation which is: 

(Equation 1) log,oP = A — /V(C + t) 

where P is the vapor pressure of the compound in mm of mercury and where t is the 
temperatiire in degrees centigrade. 

For the other compounds in the following table, values for the constants B and C 
are given for use in the equation: 

(Equation 2) logioP = — -j_ Q 

where P is the vapor pressure of the compound in mm of mercury and where T is the 
absolute temperature (/°C + 273.1). 


Name 

Acenaphthene 

Acetaldehyde 

Acetic acid 

anhydride 
Acetone 
AcetonitHle 
Acetophenone 
Acetylene 
Acrylonitrile 
Aluminum chloride 
oxide 

Aminobenzotrifluoride (m) 

Ammoniaf 
Ammonium bromide 
chloride 
cyanide 
iodide 

Amyl-benzene in) 

cyclopentane (n) 
mercaptan (n) 


Formula Hanpe, ®C 


CizHio 

147 to 288 

C2H4O 

-75 to -46 
-45 to +70 

C2H4O2 

Oto 36 

36 to 170 

C 4 H «03 

100to140 

CaHsO 


C2H3N 


CbHsO 

30 to 100 

C2H2 

-140 to -82 

CsHaN 

-20 to +140 

AICI3 

70 to 190 

MzOi 

1840 to 2200 

CrHeNFs 

Oto 96 

96 to 300 

NH3 

-83 to +60 

NH4Br 

250 to 400 

NH4CI 

100 to 400 

NH4CN 

7 to 17 

NH4I 

300 to 400 

C11 Hi6 

15 to 104 

104 to 270 

C10H20 


C5H12S 

Oto 39 

39 to 180 


A 

B 

C 

Equation 2 

54.279 

8.033 

7.3839 

1216 8 

250 

6 81089 

992.0 

230 

7.80307 

1651.2 

225 

7.18807 

1416 7 

211 

Equation 2 

45 585 

8.688 

7.02447 

1161.0 

224 

7.11988 

1314 4 

230 

Equation 2 

55.117 

9.1352 

Equation 2 

21 914 

8 933 

7.03855 

1232.53 

222.47 

Equation 2 

115 

16 24 

Equation 2 

540 

14.22 

7.65186 

1940.6 

218.0 

7.17030 

1650.21 

193.58 

7.55466 

1002.711 

247.885 

Equation 2 

90.208 

9.9404 

Equation 2 

83.486 

10.0164 

Equation 2 

41 .484 

9.978 

Equation 2 

95.730 

10.2700 

7.35171 

1858.37 

212.0 

7.04709 

1670.68 

195.6 

6.929 

1526 

197 

7.33940 

1581 .0 

230 

6.93311 

1369.479 

211.314 


t See apeciaL table. 





1425 


VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, ®C 

A 

B 

C 

Amyl-naphthalene (fi, n) 

C15H18 

25 to 190 

7.4117 

2266.6 

192.6 



190 to 370 

7.0600 

2005.9 

170 

Aniline 

CgHrN 


7.24179 

1675.3 

200 

Aniaole 

C7H8O 


6 98926 

1453.8 

200 

Anthracene 

CuHio 

100 to 160 

Equation 2 

72 

8.91 



223 to 342 

Equation 2 

59.219 

7.910 

Anthraquinone 

C, 4 H 802 

224 to 286 

Equation 2 

110,05 

12.305 



285 to 370 

Equation 2 

63.985 

8.002 

Antimony 

Sb 

1070 to 1325 

Equation 2 

189 

9.051 

tribromide 

SbBra 

235 to 324 

Equation 2 

55 

8.005 

trichloride 

SbCh 

170 to 253 

Equation 2 

49.44 

8.090 

triiodide 

Sbla 

330 to 445 

Equation 2 

64.15 

7.831 

Argon 

Ar 

-207 62 to -189 

19 Equation 2 

7.8145 

7.5741 

Arsenic 

As 

440 toll 5 

Equation 2 

133 

10.800 



800 to 160 

Equation 2 

47.1 

6.692 

trichloride 

AsCIs 

50 to too 

Equation 2 

39.11 

7.953 

trioxide 

AS2O3 

100 to 310 

Equation 2 

111.35 

12.127 



31 5 to 490 

Equation 2 

52.12 

6.513 

Barium 

Ba 

930 to 1130 

Equation 2 

350 

15.765 

Benzene* 

CeHe 


6.90565 

1211.033 

220.790 

Benzoic acid 

C7H6O2 

60 to 110 

Equation 2 

63.82 

9.033 

Benzonitrile 

C7H5N 


6 74631 

1436.72 

.181.0 

Benzophenone 

CnHioO 

48 to 202 

7.34966 

2331 .4 

195.0 



202 to 330 

7.13450 

2025.1 

170 

Benzotrifluoride 

C 7 H 5 F 3 

-20 to +180 

7.00708 

1331.30 

220.58 

Benzoyl chloride 

C 7 H 5 OCI 

140 to 200 

Equation 2 

45.416 

7.9245 

Benzyl alcohol 

C7H8O 

20 to 113 

7.81844 

1950.3 

194.36 



113 to 300 

6.95916 

1461.64 

153.0 

Bismuth 

Bi 

1210 to 1420 

Equation 2 

200 

8.876 

trichloride 

BiCIa 

91 to 213 

Equation 2 

13.125 

2.681 

Boron tribromide 

BBr 3 

-40 to +90 

Equation 2 

33.32 

7.655 

trichloride 

BCI3 


6 18811 

756 89 

214.0 

trImethyl 

B(CH 3)3 

-118to -20 

Equation 2 

22.171 

7.4595 

Bromine 

Br 2 


6.83298 

1133.0 

228.0 

Bromo-benzene 

CfiHsBr 


6.88339 

1440.1 

204 

cumene (o) 

CsHn Br 


6.99354 

1666.7 

195 

cumene (p) 

CsHiiBr 

20 to 113 

7.5131 

2062.5 

228.2 



113 to 262 

7.15534 

1825.32 

208.0 

cyclohexane 

CcHnBr 

0 to 68 

7.34139 

1778.81 

235 



68 to 260 

6 97980 

1572.19 

217.38 

diphenyl oxide (p) 

CizHsOBr 

25 to 190 

7.0093 

1902.7 

153.3 


190 to 400 

6.68143 

1683 84 

132.90 

ethylbenzene (o) 

CsHsBr 

20 to 97 

7.30701 

1831.9 

216.62 


97 to 255 

6.96150 

1621.24 

198.0 

ethylbenzene (p) 

CsHgBr 


6 98209 

1632.60 

193 

naphthalene (a) 

CioHyBr 


7.00350 

1927.05 

186.0 

styrene (o) 

CsHyBr 


6.91038 

1631.2 

195 

styrene (p) 

C 8 H 7 Br 


7.01490 

1682.5 

195 

toluene (p) 

CzHyBr 

10 to 85 

7.22838 

1743.67 

218.0 


85 to 280 

7.00762 

1612.35 

206.36 

Butadienes: 





251.00 

1 , 2 -butadiene 

C4H6 

-60 to +80 

7.1619 

1121.0 

1,3-butadiene 

Butanes: 

C4H6 

-80 to +65 

6.85941 

935.531 

239.554 

rt-butane 

C4H10 


6.83029 

945.90 

240.00 

iso-butane 

C4H10 


6.74808 

882.80 

240.00 


* At triple point, 5.525®C; 35.856mm. 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, ®C 

A B 

C 

Butenes: 





1 -butene 

C4HS 


6.84290 926.10 

240.00 

c£«- 2 -butene 

C4HB 


6.86926 960.100 

237.00 

era ns- 2 -butene 

C4H8 


6.86952 960.80 

240.00 

2-Me-1-propene 

C4H8 


6.84134 923.200 

240.00 

Butyl bromide (sec) 

C 4 H 9 Br 

-lOto +150 

6.82724 1229.08 

220 

chloride (n) 

C 4 H 9 C 1 


6.75197 1125.8 

212 

cyclopentane (n) 

C9H18 

0to63 

7.2840 1662.5 

223.0 



63 to 220 

6.9189 1460.0 

205.0 

mercaptan (tert) 

C4H10S 

- 20 to +110 

6.78781 1115.565 

221.314 

naphthalene (a, n) 

CmHu 

25 to 170 

7.43447 2227.7 

202.2 



170 to 345 

7.0814 1971.5 

180 

naphthalene (fi, n) 

C14H16 

25 to 170 

7.43808 2242.2 

202.3 



170 to 345 

7.0848 1984.3 

180 

n-valerate (iso) 

CsHigOa 

90 to 170 

Equation 2 44.482 

8.143 

Butyric acid (n) 

C 4 H 802 

Oto 82 

7.85941 1800.7 

200 



82 to 210 

7.38423 1542.6 

179 

acid (iso) 

C4H8O2 

Oto 73 

7.86161 1775.4 

205.0 



73 to 190 

7.40246 1529.2 

185.0 

acetanilide (n) 

C12H17ON 

60 to 170 

7.6952 2356.3 

210.5 



170 to 380 

7.32668 2085.31 

188.08 

alcohol (n) 

C 4 H,oO 

75 toll?. 5 

Equation 2 46.774 

9.1362 

alcohol (tert) 

C4H10O 


8.13596 1582.4 

218.9 

aniline (n) (N) 

CioHisN 


7.07888 1748.91 

175.0 

benzene (n) 

C10H14 


6.98317 1577.965 

201.378 

benzene (iso) 

CioHi 4 


6.93033 1526.384 

204.171 

benzene (sec) 

CioH |4 

Oto 75 

7.09350 1621.00 

212.352 



75 to 240 

6.95097 1540.174 

205.101 

benzene (tert) 

CtoHi 4 


6.92050 1504.572 

203.328 

Cadmium 

Cd 

150 to 320.9 

Equation 2 109 

8.564 



500 to 840 

Equation 2 99.9 

7.897 

iodide 

Cdl 2 

385 to 450 

Equation 2 122.2 

9.269 

Calcium 

Ca 

500 to 700 

Equation 2 195 

9.697 



960 to 11 00 

Equation 2 370 

16.240 

Camphor 

CjoHigO 

Oto 180 

Equation 2 53.559 

8.799 

Carbazole 

C, 2 H 9 N 

244 to 352 

Equation 2 64.715 

8.280 

Carbon 

c 

3880 to 4430 

Equation 2 540 

9.596 

dioxide 

C02 


9.64177 1284.07 

268.432 

disulfide 

CS2 

-lOto +160 

6.85145 1122.50 

236.46 

monoxide 

CO 

-210to -165 

6.24020 230.274 

260.0 

oxysuffide 

COS 

-80 to -50 

Equation 2 19.22 

7.383 

euboxide 

C 302 

-100 to +6 

Equation 2 25.46 

7.640 

tetrachloride 

CCI4 


6.93390 1242.43 

230.0 

Cesium 

Cs 

200 to 350 

Equation 2 73.4 

6.949 

bromide 

CsBr 

978 to 1305 

Equation 2 153.6 

7.990 

chloride 

CsCI 

986 to 1295 

Equation 2 163.2 

8.340 

fluoride 

CsF 

1033 to 1255 

Equation 2 140.9 

7.703 

iodide 

Csl 

1052 to 1280 

Equation 2 185.7 

9.124 

Chlorine 

CI2 


6.86773 821.107 

240 

dioxide 

CIO2 

-59 to +11 

Equation 2 27.26 

7.893 

Chloro-aniline (o) 

CeHcNCI 

20 to 108 

7.56265 1998.6 

220.0 



108 to 300 

7.19240 1762.74 

200.0 

aniline (m) 

CeHcNCi 

15to125 

7.65939 2073.75 

215 



125 to 310 

7.23603 1857.75 

196.64 

benzene 

CsHsCI 

Oto 42 

7.10690 1500.0 

224.0 



42 to 230 

6.94504 1413.12 

216.0 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, °C 

A 

B 

C 

Chloro-benzotrichloride (o) 

C 7 H 4 CI 4 

30 to 150 

7.50430 

2228.07 

220.0 



160 to 350 

7.11794 

1951.37 

196.27 

bromobenzene (p) 

C 6 H 4 ClBr 

23 to 63 

Equation 2 

69.755 

11.629 

cumene (o) 

C 9 H 11 CI 

10 to 90 

7.14087 

1687.0 

205.81 



90 to 270 

6.99207 

1599.61 

198.0 

cumene (p) 

CgHnCI 


6.98784 

1623.51 

197 

ethylbenzene (o) 

CgHsCl 



6.98169 

1556.0 

201.0 

ethylbenzene (m> 

CbHsCI 


6.99082 

1577.3 

200 

ethylbenzene (p) 

CsHsCl 


6.98309 

1577.0 

200 

phenol (o) 

CeHsOCI 

15to80 

7.24196 

1668.0 

210.0 



80 to 200 

6.87731 

1471.61 

193.17 

propionitrile (0) 

C 3 H 4 NCI 

0to84 

7.32973 

1732.55 

211.79 



84 to 240 

7.20085 

1657.25 

205.3 

styrene (o) 

C 8 H 7 CI 



6.86644 

1541.1 

198 

styrene (p) 

C 8 H 7 CI 

.... 

6.84248 

1545.0 

198 

toluene (o) 

C 7 H 7 CI 

0tl)65 

7.36797 

1735.8 

230.0 



65 to 220 

6.94763 

1497.2 

209.0 

Chloroform 

CHCI 3 

-30 to +150 

6.90328 

1163.03 

227.4 

Cobalt 

Co 

2375 

Equation 2 

309 

7,571 

Copper 

Cu 

21 00 to 2310 

Equation 2 

468 

12.344 

bromide (ous) 

Cu2Br2 

997 to 1351 

Equation 2 

79.9 

5.460 

chloride (ous) 

CU 2 CI 2 

878 to 1369 

Equation 2 

80.7 

5.454 

iodide(ous) 

CU 2 I 2 

991 to 1154 

Equation 2 

80.7 

5.570 

Cresol (o) 

C 7 H 8 O 


6.97943 

1479.4 

170.0 

Cresol (m) 

C 7 H 8 O 


7.62336 

1907.24 

201.0 

Cresol (p) 

C 7 H 8 O 


7.00592 

1493.0 

160.0 

Cyanogen 

C 2 N 2 

-72 to -28 

Equation 2 

32.437 

9.6639 



-32 to -6 

Equation 2 

23.75 

7.808 

bromide 

CNBr 

-17to +36 

Equation 2 

47.051 

10.328 

chloride 

CNCI 

-5 to +40 

Equation 2 

27.1 

7.840 

Cyclo-hexane* 

C6H,2 

-50 to +200 

6.84498 

1203.526 

222.863 

hexene 

CeHio 


6.88617 

1229.973 

224.104 

octatetraene 

CsHb 

0to50 

7.30765 

1635.0 

230 



50 to 210 

7.06926 

1504.036 

218.534 

pentane 

C 5 H 10 


6.88676 

1124.162 

231.361 

pentene 

C 5 H 8 


6.92066 

1121.818 

233.446 

Decahydro-naphthalene (cis) 

C 10 H 18 

15to 95 

7.41527 

1898.13 

225.0 



95 to 270 

7.04387 

1668.10 

205.0 

naphthalene (trans) 

CioHie 

10 to 85 

7.25013 

1807.04 

228.0 



85 to 250 

6.88657 

1583.28 

208 

Decane (n) 

C|0 H22 

10 to 80 

7.31509 

1705.60 

212.59 


70 to 260 

6.95367 

1501.268 

194.480 

Decene-1 

C 10 H 20 


6.96034 

1501.872 

197.578 

Decylcyclopentane (n) 

C 15 H 30 


6.971 

1798 

160.4 

Dibenzyl ketone 

C 15 H 14 O 

285 to 325 

Equation 2 

62.118 

8.257 

Dibromo-benzene (o) 

C«H4Br2 

20 to 117 

7.50128 

2093.7 

230 


117 to 300 

7.10265 

1825.77 

207.0 

propane(1,2) 

C3HeBr2 

0to50 

7.30398 

1644.4 

232.0 


50 to 250 

6.89105 

1419.60 

212.0 

propane (1,3) 

C3H6Br2 

Oto 71 

7.54984 

1890.56 

240.0 


71 to 275 

7.19874 

1678.26 

222.0 

Dichloro-benzene (o) 

C 6 H 4 CI 2 


6.92400 

1538.3 

200 

benzene (m) 

CCH 4 CI 2 


6.88045 

1496.2 

201 

benzene (p) 

C 6 H 4 CI 2 


6.89797 

1507.3 

201 


At triple point, 6.67**C; 39.96 mm. 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, *0 

A 

B 

C 

DIchloro-benzotrichloride (3,4) 

C7H3CIS 

20 to 167 

7.43954 

2190.0 

200 



167 to 340 

6.98524 

1868.905 

172.00 

benzyl chloride (2,4) 

C7H5CI3 

20 to 138 

7.50457 

2125.9 

213.8 



138 to 350 

7.14735 

1881.38 

192.93 

toluene (3,4) 

OzHcClz 

0 to 105 

7.34394 

1882.5 

215.0 



105 to 330 

6.97925 

1655.44 

195.0 

p-xyiene (2,5) 

CsHsCIi 

68 to 119 

7.83214 

2314.5 

245.0 



119 to 280 

7.45697 

2049.3 

223.5 

Diethyl-amine 

C4H„N 

-30 to +100 

6.83188 

1057.2 

212.0 

aniline (N) 

CtoHisN 


7.25396 

1810.51 

198.0 

benzeno(o) 

C|oHi 4 


6.99016 

1577.894 

200.554 

benzene (m) 

C10H14 


7.00600 

1576.261 

201 .004 

benzene (p) 

C10H14 


7.00054 

1589.273 

202.019 

disulfide 

C4HJ0S2 

15to61 

7.34989 

1695.00 

227.29 



61 to 230 

6.97507 

1485.970 

208.958 

ether 

C4HI0O 


6.78574 

994.195 

220.0 

ketone 

CsHjoO 


6.85791 

1216.3 

204 

sulfide 

C4H10S 

0to150 

6.92836 

1257.833 

218.662 

Dimethyl-amine 

C2H7N 

-80 to -30 

7.42061 

1085.7 

233.0 



-30 to +65 

7.18553 

1008.4 

227.353 

aniline 

CsHnN 


7.12954 

1675.84 

201.0 

cyclohexane (1,1) 

CsHie 


6.80225 

1323.861 

218.053 

cyclohexane (1,cis-2) 

CgHte 


6.84164 

1369.525 

216.040 

cyclohexane (1,cis-3) 

CsHis 


6.84293 

1340.658 

218.281 

cyclohexane (1,cis-4) 

CgHifi 


6.83699 

1347 794 

216.360 

cyclohexane (1,tran.s-4) 

CgHie 


6.82180 

1332.613 

218.791 

cyclopentane (1,1) 

C7H14 


6.81724 

1219.474 

221 . 946 

cyclopentane (1,ci«-2) 

C7H14 


6.85008 

1269.140 

220.209 

cyclopentane (1,trans-2) 

CtHk 


6.84422 

1242.748 

221.686 

cyclopentane (1,cts-3) 

C7H14 


6.83817 

1240.023 

221.621 

cyclopentane ( 1 ,trans- 3 ) 

CtHu 


6.83715 

1237.456 

222.005 

disulfide 

CzHgSa 

15to180 

6.97792 

1346.342 

218.863 

ether 

C2HgO 


6.73669 

791.184 

230.0 

3-ethylbenzene (1,2) 

C|oH |4 


7.0488 

1646.00 

201.00 

4-ethylbenzene (1,2) 

CioHm 


7.0493 

1633.0 

202.00 

2-ethylbenzene (1,3) 

CioHm 


7.0440 

1632.00 

202.00 

4-ethylbenzene (1,3) 

C,oH ,4 


7.0427 

1629.00 

203.00 

5-ethylbenzene (1,3) 

CiqHu 


7.0459 

1615.00 

204.00 

2-ethylbenzene (1,4) 

C10H14 


7.0301 

1622.00 

204.00 

formamide 

C3H7ON 

15to 60 

7.3438 

1624.7 

216.2 



60 to 350 

6.99608 

1437.84 

199.83 

hexene (1,trans-2) 

C*Hi6 


6.83722 

1356.100 

219 342 

hexene (1,eron8-3) 

CsHie 


6.83866 

1345.859 

215.598 

naphthalene (1,3) 

C12H12 

20 to 148 

7.6347 

2295.4 

232.6 



148 to 310 

7.2698 

2076.0 

210 

naphthalene (1,4) 

C12H12 

20 to 148 

7.6347 

2345.8 

232.6 



148 to 310 

7.2698 

2076.0 

210 

naphthalene (1,6) 

Ci2H,2 

20 to 148 

7.6347 

2345.8 

232.6 



148 to 310 

7.2698 

2076.0 

210.0 

naphthalene (1,7) 

CizHiz 

20 to 148 

7.6347 

2345.8 

232.6 



148 to 310 

7.2698 

2076.0 

210.0 

naphthalene (1,8) 

C12H12 

25 to 150 

7.40789 

2123.2 

201.2 



150 to 320 

7.0564 

1879 

180 

naphthalene (2,3) 

CuHu 

20 to 155 

7.40396 

2111.9 

201.1 



155 to 315 

7.0527 

1869 

189 






VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Dimethyl-naphthalene (2,6) 

C12H12 

naphthalene (2,7) 

C12H12 

sulfide 

thiophene (2,3) 

CjHsS 

CfiHaS 

thiophene (2,4) 

CfiHaS 

thiophene (2,5) 

CaHaS 

thiophene (3,4) 

CaHgS 

Diphenyl-amine 

methane 

oxide % 

C, 2 HnN 

C13H12 

C12H10O 

Dipropyl-benzene (imo) (a) 

C12H18 

benzene (iso) (m) 

C, 2 H |8 

benzene (iso) (p) 

C12H18 

ether (n) 
sulfide (rt) 

CaHuO 

C6HmS 

sulfide (iso) 

CcHmS 

Dodecane (n) 

C12H26 

Dodecene-1 

Dodecylcyclopentane (n) 
Eicosane (n) 

C12H24 

C17H34 

Czo H42 

Eicosene-I 

C20H40 

Ethane 

Ethyl acetate 
alcohol 
amine 

C2H6 

C4H8O2 

CzHeO 

C2H7N 

aniline (AO 

benzene 

bromide 

n-butyrate 

chloride 

cyclohexane 

cyclopentane 

formate 

mercaptan 

naphthalene (a) 

naphthalene (0) 

propionate 

iao-propyl sulfide 

CaHnN 

CeHjo 

CzHsBr 

C6H,202 

C2H5CI 

CaHie 

C7H14 

C3H6O2 

CzHaS 

C12H12 

C12H12 

C5H10O2 

C5H12S 


Range, ®C 

A 

B 

C 

20 to 150 

7.3968 

2080.3 

200.8 

150 to 310 

7.0460 

1841 

180 

25 to 150 

7.39875 

2085.9 

200.9 

150 to 310 

7.0478 

1846 

180 

-50 to +130 

6.93138 

1081.587 

229.746 

-10 to +50 

7.26811 

1615.8 

228.5 

50 to 205 

6.9249 

1430.0 

212 

-10 to +50 

7.34146 

1639.2 

228.6 

50 to 205 

6.9939 

1450.7 

212.0 

-10 to +47 

7.30659 

1613.2 

229.6 

47 to 200 

6.9611 

1427.7 

213.2 

-5 to +54 

7.3438 

1657.8 

228.2 

54 to 205 

6.9961 

1467.1 

211.5 

278 to 284 

Equation 2 57.35 

8.088 

217 to 283 

Equation 2 52.36 

7.967 

25 to 147* 

7.4531 

2115.2 

206.8 

147 to 325 

7.09894 

1871.92 

185.84 

OtolOO 

7.14679 

1736.45 

203.69 

100 to 260 

7.07875 

1694.92 

200.0 

15to100 

7.14587 

1732.91 

203.5 

100 to 260 

7.08134 

1693.57 

200.0 

0to105 

7.25702 

1828.3 

208.45 

105 to 270 

7.08043 

1718 36 

198.8 

8 to 90 

Equation 2 34.295 

7.821 

Oto 53 

7.28307 

1598.88 

222.17 

53 to 195 

6.93897 

1414.975 

205.846 

-20 to +33 

7.21420 

1501.30 

228.19 

33 to 180 

6.87419 

1328.624 

212.684 

5 to 120 

7.35518 

1867.55 

202.59 

115to 320 

6.98059 

1625.928 

180.311 


6.97522 

1619.862 

182,271 


6.985 

1900 

151 

25 to 223 

8.7603 

3113.0 

204.07 

223 to 420 

7.0225 

1948.7 

127,8 

25 to 222 

8.0714 

2716.5 

189.2 

222 to 335 

6.859 

1807.9 

113.3 


6.80266 

656.40 

256.00 

-20 to +150 

7.09808 

1238.71 

217.0 


8.04494 

1554.3 

222.65 

-70 to -20 

7.09137 

1019.7 

225.0 

-20 to +90 

7.05413 

987.31 

220.0 


7.20621 

1751.43 

200.0 


6.95719 

1424.255 

213.206 

-50 to +130 

6 89285 

1083.8 

231.7 

45 to 121 

Equation 2 39.318 

8.093 

-65 to +70 

6.80270 

949.62 

230 


6.87041 

1384.036 

215.128 


6.88709 

1298.599 

220.675 

-30 to +235 

7.11700 

1176.6 

223.4 

-40 to +100 

6.95206 

1084.531 

231 .385 


6.9599 

1791 .4 

180.5 


7.0819 

1886.0 

191.0 

-20 to +160 

7.07293 

1298.30 

210.7 

-30 to +23 

7.23240 

1461.12 

230.09 

23 to 180 

6.89130 

1293.058 

215.041 


Supercooled. 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, 

A 

B 

C 

Ethyl-styrene (m) 

CioHu 


7.03928 

1614.0 

198 

styrene (p) 

CioHia 


6.90071 

1570.9 

198 

thiophene-3 

CfiHsS 

-10 to +46 

46 to 200 

7.29798 

6.9530 

1606.8 

1422.0 

229.6 

213.2 

toluene (o) 

C 9 H 12 


7.00314 

1535.374 

207.300 

toluene (m) 

C 9 H ,2 


7.01582 

1529.184 

208.509 

toluene (p) 

C 9 H 12 


6.99802 

1527.113 

208.921 

Ethylene 

C 2 H* 


6.74756 

585.00 

255.00 

bromide 

C 2 H 4 Br 2 


7.06245 

1469.70 

220.1 

chloride 

C 2 H 4 CI 2 


7.18431 

1358.46 

232.2 

glycol 

C 2 H 6 O 2 

25 to 112 
112to340 

8.2621 

7.8808 

2197.0 

1957.0 

212.0 

193.8 

oxide 

C 2 H 4 O 

-70 to +100 

7.40783 

1181.31 

250.60 

Ethylidene chloride 

C 2 H 4 CI 2 

Oto 30 

Equation 2 

31.706 

7.909 

Fluorene 

Cl 3 Hio 

161 to 300 

Equation 2 

56.615 

8.059 

Fluorobenzene 

CfiHsF 

-40 to +180 

6.93667 

1736.35 

220.0 

Formic acid 

CH 2 O 2 


6.94459 

1295.26 

218.0 

Furan 

C 4 H 4 O 

-35 to +90 

6.97523 

1060.851 

227.740 

Germanium tetrachloride 

QeCU 

10.4to 86 

Equation 2 

38.5 

7.340 

Gold 

Au 

231 5 to 2500 

Equation 2 

385 

9.853 

Helium* 

He 


16.1313 

282.126 

290 

Heptadecane (n) 

C17H16 

20 to 190 

190 to 320 

7.8369 

7.0115 

2440.20 

1847.82 

194.59 

145.52 

Heptadecene-1 

C 17 H 34 

25 to 186 

186 to 310 

7.8223 

6.920 

2411.8 

1774.6 

193.76 

139.7 

Heptanes: 

n-heptane 

C,H ,6 


6.90240 

1268.115 

216.900 

2 -methylh 6 xane 

C7Hi« 


6.87318 

1236.026 

219.545 

3-methylhexane 

C 7 H 16 


6.86764 

1240.196 

219.223 

3-ethylpentane 

C 7 H 16 


6.87564 

1251 .827 

219.887 

2 , 2 -dimethylpentane 

C 7 H 16 


6.81480 

1190.033 

223.303 

2,3-dimethyl pentane 

C 7 H 16 


6.85382 

1238.017 

221.823 

2,4-dimethylpentane 

C 7 H 16 


6.82621 

1192.041 

221.634 

3,3-dimethylpentane 

C 7 H ,6 


6.82667 

1228.663 

225.316 

2,2,3-trimethylbutane 

C7Hi« 


6.79230 

1200.563 

226.050 

Heptene-1 

C 7 H ,4 


6.90069 

1257.505 

219.179 

Heptyl-benzene (n) 

Cl 3 H 20 

15to138 

138 to 295 

7,64140 

7.19114 

2194.61 

1885.77 

218.0 

192.0 

cyclopentane 

C 12 H 24 


6.942 

1649 

182 

naphthalene (a) (n) 

C 17 H 22 

25 to 21 6 
215to405 

7.5213 

7.1631 

2467.9 

2184 

194.2 

170 

naphthalene (ft) (n) 

C 17 H 22 

25 to 215 

21 5 to 405 

7.5249 

7.1665 

2474.6 

2190 

194.3 

170 

Hexa-chloropropene 

C3CI6 

20 to 109 

109 to 267 

7.2664 

6.92329 

1863.7 

1649.33 

212.95 

193.87 

decane (n) 

C 16 H 34 


7.03044 

1831.317 

154.528 

decene -1 

CieHjz 

25 to 173 

173 to 300 

7.7237 

6.936 

2298.3 

1755.2 

194.8 

148.4 

decylcyolopentane (n) 

C21H42 


7.021 

2070 

132 

fluorohexane (n) 

CsFi 4 

-30 to +150 

7.12338 

1205.37 

227.0 

Hexanes: 

' n-hexane 

C«H|4 


6.87776 

1171.630 

224.366 

2 -methylpentane 

CeHM 


6.83910 

1135.410 

226.572 

3-methylpentane 

C«H|4 


6.84887 

1152.368 

227.129 

2 ^ 2 -dimethylbutane 

CeHu 


6.75483 

1081.176 

229.343 


* These values are doubtful. 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, ®C 

A 

B 

C 

Hexanes (cont.) : 






2,3-dimethylbutane 

CsHm 


6.80983 

1127.187 

228.900 

Hexene-1 

CsHiz 


6.86572 

1152.971 

225.849 

Hexyl-benzene (n) 

C 12 H 1 B 

15tol22 

7.62263 

2104.10 

220.0 



122 to 290 

7.18284 

1813.74 

195.5 

cyclopentane (n) 

Cl 1 H 22 


6.934 

1589 

189 

naphthalene (a) (n) 

CisHzo 

25 to 200 

7.4546 

2345.8 

193.3 



200 to 375 

7.1003 

2076 

170 

naphthalene O) (») 

CifiHio 

25 to 200 

7.46221 

2359.38 

193.4 



200to 380 

7.1075 

2088 

170 

Hydrazine 

N 2 H 4 

-lOto +39 

8.26230 

1881.6 

238.0 



39 to 250 

7.77306 

1620.0 

218.0 

Hydrogen 

H 2 

-259. 2to -248 

5.92088 

71.615 

276.337 

bromide 

HBr 

-120to -87* 

8.4622 

1112.4 

270 



- 120 to -60 

6.88059 

732.68 

250 

chloride 

HCI 

-127 to -60 

7.06145 

710.584 

255.0 

cyanide 

HCN 

-85to -40 

7.80196 

1425.0 

265.0 



-40io +70 

7.29761 

1206.79 

247.532 

fluoride 

HF 

-55io +105 

8.38036 

1952.55 

335.52 

iodide 

HI 

-97 to -51 

Equation 2 

24.16 

8.259 



-50 to -34 

Equation 2 

21.58 

7.630 

peroxide 

H 2 O 2 

lOto 90 

Equation 2 

48.53 

8.853 

selenide 

H 2 S 0 

-66 to -26 

Equation 2 

20.21 

7.431 

sulfide 

H2S 

-llOto -83 

Equation 2 

20.69 

7.880 

teliuride 

H 2 Te 

-46to0 

Equation 2 

22.76 

7.260 

Iodine 

I 2 


7.26304 

1697.87 

204.0 

lodobenzene 

CeHsI 


6.89506 

1562.87 

201.0 

Iron 

Fe 

2220 to 2450 

Equation 2 

309 

7.482 

chloride (ous) 

FeCIi 

700 to 930 

Equation 2 

135.2 

8.33 

Krypton 

Kr 

-188. 7to -169 

Equation 2 

10.065 

7.1770 

Laurie acid 

C12H24O2 

164 to 205 

Equation 2 

74.386 

9.768 

Lead 

Pb 

525 to 1325 

Equation 2 

188.5 

7.827 

bromide 

PbBr 2 

735 to 918 

Equation 2 

118 

8.064 

chloride 

PbClz 

500 to 950 

Equation 2 

141.9 

8.961 

fluoride 

PbFz 

1078 to 1289 

Equation 2 

165.1 

8.391 

Lithium bromide 

LiBr 

1010to1265 

Equation 2 

152.7 

8.068 

chloride 

LiCI 

1045 to 1325 

Equation 2 

155.9 

7.939 

fluoride 

LiF 

1398 to 1666 

Equation 2 

218.4 

8.753 

iodide 

Lil 

940 to 11 40 

Equation 2 

143.6 

8.011 

Magnesium 

Mg 

900 to 1070 

Equation 2 

260 

12.993 

Maleic anhydride 

C 4 H 2 O 3 

60 to 160 

Equation 2 

46.34 

7.825 

Manganese 

Mn 

1510to1900 

Equation 2 

267 

9.300 

Mercuryt 

Hg 

100 to 200 

7.46905 

2771.898 

244.831 



200 to 300 

7.7324 

3003.68 

262.482 



300 to 400 

7.69069 

2958.841 

258.460 



400 to 800 

7.7531 

3068.195 

273.438 

bromide (ic) 

HgBrz 

130 to 270 

Equation 2 

79.8 

10.094 

chloride (ic) 

HgCl 2 

60 to 130 

Equation 2 

85.03 

10.888 



130 to 270 

Equation 2 

78.85 

10.094 



275 to 309 

Equation 2 

61.02 

8.409 

chloride (ous) 

HgzCIa 


8.52151 

3110.96 

168.0 

iodide (ic) 

Hgl 2 

100 to 260 

Equation 2 

82.34 

10.057 



266 to 360 

Equation 2 

62.77 

8.115 

Methane 

CH 4 

solid} 

7.69540 

532.20 

275.00 



liquid 

6.61184 

389.93 

266.00 


* Solid, t See special table, t At triple point, — 182.48®C; 87.7 mm. 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range. ®C 

A 

B 

C 

Methyl acetate 

CjHfiOz 


7.20211 

1232.83 

228.0 

alcohol 

CH4O 

-20 to +140 

7.87863 

1473.11 

230.0 

amine 

CHsN 

-93 to -45 

6.91831 

883.054 

223.112 



-45 to +50 

6.91205 

838.116 

214.237 

aniline 

C7H9N 


7.22584 

1728.17 

202.0 

anthranilate 

C8H9O2N 

20 to 150 

7.57558 

2196.85 

210.0 



150 to 260 

7.24299 

1963.72 

190.35 

benzoate 

C8H8O2 

25 to 100 

7.4312 

1871.5 

213.9 



100 to 260 

7.07832 

1656.25 

195.23 

n-butyrate 

C5H10O2 


6.97211 

1272.73 

208.5 

iao-butyrate 

C5H10O2 


7.02835 

1265.00 

212.7 

chloride 

CH3CI 

-47 to -10 

Equation 2 

21 . 988 

7.481 

cyclohexane 

C 7 HJ 4 

0 to 210 

6.82689 

1272.864 

221.630 

cyclopentane 

CeHii 


6.86283 

1186.059 

226.042 

dichloroarsine 

CH3CI2A8 

-17 to +35 

Equation 2 

43.686 

8.6944 

1 -ethylcyclopentane ( 1 ) 

CsHie 

Oto 33 

7.19158 

1520.9 

233.0 



33 to 185 

6.87149 

1355.287 

218.092 

2 -ethylcyclopentane ( 1 ,cia) 

CaHie 

-20 to +38 

7.28998 

1591 .91 

235.0 



38 to 200 

6.90561 

1388.307 

216.888 

2 -ethylcyclopentano 0,trana) 

CsHie 

-20 to +33 

7.2565 

1533.4 

232.0 



33 to 190 

6.8844 

1356.0 

217.5 

3-ethylcyclopentane 

C8H,6 

-25 to +33 

7.1526 

1493.5 

230.0 



33 to 185 

6.8838 

1355.0 

217.5 

3«ethylcyclopentane (1,trons) 

CsHis 

-20 to +32 

7.1441 

1489.4 

230.0 



32 to 185 

6.8743 

1351 .0 

217.5 

ethyl ether 

CiHsO 

Oto 25 

Equation 2 

26 262 

7.769 

ethyl ketone 

C 4 H «0 


6.97421 

1209.6 

216 

ethyl sulfide 

CiHgS 

-20 to +130 

6.93849 

1182.562 

224.784 

fluoride 

CH 3 F 

-102 to -76 

Equation 2 

17.053 

7.445 

formate 

C2H4O2 


7.13623 

1111.0 

229.2 

naphthalene (a) 

Cn H 10 


7.06899 

1852.674 

197 716 

naphthalene (/J) 

Cn H10 


7.06850 

1840.268 

198.395 

propionate 

C 4 H 802 

-2 5 to +257 

7.12841 

1257.14 

216.4 

propyl ether 

C4H10O 

-0.5 to +40 

Equation 2 

28.952 

7.729 

n-propyl sulfide 

C4H,oS 

-40 to +14 

7.30058 

1451 .26 

234.43 



>14 

6.95545 

1284.334 

219.662 

salicylate 

CaHaOj 

175 to 215 

Equation 2 

48.67 

8.008 

styrene (o) 

CgHio 

10to75 

7.27793 

1709.5 

220.0 



75 to 255 

6.88461 

1485.41 

200.0 

styrene (m) 

C9H10 

10to72 

7.27534 

1695.4 

220.0 



72 to 250 

6.87928 

1471.44 

200.0 

styrene (p) 

C9H10 

lOto 73 

7.27787 

1700.2 

220.0 



73 to 250 

6.88108 

1476.10 

200.0 

styrene (a) 

CsHio 


6.92366 

1486.88 

202.4 

styrene (/9) 

C9H10 


6.92339 

1499.80 

201.0 

thiophene ( 2 ) 

CsHfiS 

-23 to +29 

7.28307 

1498.9 

229.6 



25 to 200 

6.93897 

1326.474 

214.309 

thiophene (3) 

CsHfiS 

-20 to +30 

7.33318 

1541.1 

232.4 



30 to 200 

6.98611 

1363.862 

216.784 

Methylene chlorobromide 

CH 2 CIBr 

-lOto +155 

6.92776 

1165.95 

220.0 

Molybdenum 

Mo 

1800 to 2240 

Equation 2 

680 

10.844 

Morpholine 

C4H9ON 

Oto 44 

7.71813 

1745.8 

235.0 



44 to 170 

7.16030 

1447.70 

210.0 

Myristic acid 

C 14 H 28 O 2 

190 to 224 

Equation 2 

76.783 

9.541 

Naphthalene 

CioHs 


6.84577 

1606.529 

187.227 
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Name 

Formula 

Range, ®C 

A B 

C 

Naphthol (a) 

CioHeO 


7.28421 2077.56 

184.0 

Naphthol (0) 

CjoHgO 


7.34714 2135.00 

183.0 

Neon 

Ne 


7.57352 183.34 

285.0 

Nickel 

Ni 

2360 

Equation 2 309 

7.600 

carbonyl 

Ni(CO)4 

2 to 40 

Equation 2 29.8 

7.780 

Nitric oxide 

NO 

-200 to -161 

Equation 2 16.423 

10.048 



-163. 7t0 -148 

Equation 2 13.04 

8.440 

Nitro-aniline (o) 

CeHfiOzNz 

150 to 260 

Equation 2 63.881 

8.8684 

aniline (m) 

CsHfiOzNz 

170 to 260 

Equation 2 65.88 

8.8188 

aniline (p) 

CeHsOzNz 

190 to 260 

Equation 2 77.345 

9.5595 

benzene 

CfiHsOzN 

112 to 209 

Equation 2 48.955 

8.192 

benzotrifluoride (m) 

C 7 H 4 O 2 NF 3 

10tol05 

7.65315 2006.1 

220.0 



104 to 280 

7.18025 1710.60 

195.12 

ethylbenzene (o) 

CaHsOzN 

15to127 

7.15618 1774.65 

185 



127 to 260 

6.76008 1535.70 

163.2 

methane 

CH 3 O 2 N 

47 to 100 

Equation 2 36.914 

8.033 

toluene (o) 

C 7 H 7 O 2 N 

50 to 225 

Equation 2 48.114 

7.9728 

toluene (m) 

C 7 H 7 O 2 N 

55 to 235 

Equation 2 50.128 

8.0655 

toluene (p) 

C 7 H 7 O 2 N 

80 to 240 

Equation 2 49.95 

7.9815 

Nitrogen* 

N 2 

- 210 to -180 

6.86606 308.365 

273.2 

pentoxide 

N 2 O 5 

-30 to +30 

Equation 2 57.18 

12.647 

tetroxide 

N 2 O 4 

-100 to -40 

Equation 2 55.16 

13.400 



-40to -10 

Equation 2 45.44 

11.214 



-8 to +43.2 

Equation 2 33.43 

8.814 

trioxide 

N 2 O 3 

-25to0 

Equation 2 39.4 

10.30 

Nitrosyl chloride 

NOCI 

-61 5to-5.4 

Equation 2 25.5 

7.870 

Nitrous oxide 

NzO 


7.00467 661.88 

250.0 

Nona-decane (n) 

p 

I 

0 

20 to 160 

8.7262 3041.10 

207.30 



160 to 410 

7.0192 1916.96 

131.66 

decene -1 

C 19 H 38 

25 to 211 

7.9894 2615.0 

190.5 



211 to 330 

6.881 1800.3 

122.1 

Nonanes; 





n-nonane 

C 9 H 20 

-lOto +60 

7.26430 1607.12 

217.54 



60 to 230 

6.93513 1428.811 

201.619 

2 -methyloctane 

C 9 H 20 

Oto 53 

7.0564 1482.7 

212.6 



53 to 190 

6.9179 1410.0 

206.0 

3'methyloctane 

C 9 H 20 

Oto 53 

7 2073 1569.5 

220.2 



53 to 170 

6.9102 1411.0 

206.0 

4-methyloctane 

C 9 H 20 

Oto 52 

7.25812 1588.7 

222.3 



52 to 165 

6.9155 1406.0 

206.0 

3-othyineptano 

C 9 H 20 

20 to 190 

6.901 1403 

206 

4-ethyt heptane 

C9H20 

25 to 190 

6.905 1397 

206.0 

2 , 2 -dimethylheptane 

C 9 H 20 

-20 to +43 

7.1783 1521.1 

223.0 



43 to 180 

6.8580 1355.0 

208.00 

2, 3-d i methy Iheptane 

C 9 H 20 

-lOto +50 

7.2655 1593.6 

225 



50 to 190 

6.887 1392.0 

207.0 

2,4-d i methy 1 heptane 

C 9 H 20 

20 to 180 

6 869 1360 

208 

2,5-dimethylheptane 

C 9 H 20 

Oto 47 

7.238 1560.0 

223.9 



47 to 185 

6.881 1372.0 

207 

2 , 6 -d i methy 1 heptane 

C 9 H 20 

-10 to +46 

7.2559 1567.1 

225.0 



46 to 180 

6.8725 1366.0 

207.0 

3,3-dimethylheptane 

C 9 H 20 

Oto 47 

6.989 1447.5 

215.7 



47 to 190 

6.869 1385 

210.0 

3,4-dimethylheptane 

C 9 H 20 

-lOto +50 

7.2525 1590 

225.0 



50 to 190 

6.897 1400 

208.0 


♦For nitrogen, J. Res., Bu. Standards, 53, 263 (1954), gives log P (in mm) equal to 6.49594 - 
255.821/(7 - 6.600); b. p. 77.364°K. 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, 

A 

B 

■m 

Nonanes (cont.) : 






3,5-dimethylheptano 

C9H20 

Oto 46 

7.1962 

1541.80 

223 



46 to 180 

6.878 

1375 

208.0 

4,4-dimethylheptane 

C9H20 

—10 to +45 

7.174 

1539.16 

225 



45 to 180 

6.858 

1373 

210.0 

2-methyl-3-ethyl hexane 

C9H20 

Oto 49 

6.954 

1438.7 

213.3 



49 to 190 

6.872 

1381.0 

208.0 

2-methyl-4-ethyl hexane 

C9H20 

20 to 185 

6.854 

1362 

209.0 

3-methy l-3>ethy 1 hexane 

C9H20 

20 to 190 

6.863 

1404 

212.0 

3-methyl-4-ethylhexane 

CgHao 

20 to 49 

7.1985 

1565.93 

224.0 



49 to 190 

6.885 

1399 

209.0 

2,2,3-trimethylhexane 

C9H20 

Oto 43 

7.2457 

1577.6 

230.0 



43 to 185 

6.8448 

1366.0 

211.0 

2, 2,4-tri methyl hexeine 

C9H20 

25 to 175 

6.8391 

1344.0 

213.00 

2,2, 5*tri methyl hexane 

C9H20 

20 to 170 

6.83531 

1324.049 

210.737 

2,3,3-trl methyl hexane 

C9H20 

Oto 46 

7.1584 

1556.77 

228 



46 to 190 

6.8474 

1391.0 

213.00 

2,3,4-tr i methyl hexane 

C9H20 

Oto 47 

7.170 

1566.4 

227.1 



47 to 190 

6.867 

1395 

211.0 

2,3,5-trimethylhexane 

C9H20 

-20 to +41 

7.2544 

1570.9 

230.0 



41 to 180 

6.8505 

1359.0 

211.00 

2,4,4-trimethylhexane 

C9H20 

-15t0 +40 

7.27274 

1591.6 

234.0 



40 to 180 

6.85163 

1368.723 

214.047 

3,3,4-trimethylhexane 

C9H20 

Oto 49 

7.1507 

1566.6 

227 



49 to 190 

6.8557 

1401.0 

212.00 

3,3-diethylpentane 

C9H20 

-lOto +52 

7.28499 

1669.2 

235.0 



52 to 205 

6.89262 

1451.245 

215.575 

2,2-dimethyl-3-ethylpentane 

C9H20 

-10 to +43 

7.2047 

1564.7 

230 



43 to 180 

6.8482 

1376.0 

213.00 

2,3-dimethyl-3>ethylpentane 

C9H20 

Oto 49 

7.160 

1580 

229 



49 to 200 

6.853 

1414 

214 

2,4-dimethyl-3-ethylpentane 

C9H20 

Oto 45 

7.2018 

1677.6 

230 



45 to 190 

6.8524 

1389.0 

213.00 

2,2,3,3-tetramethylpentane 

C9H20 

-10 to +47 

7.16257 

1577.3 

230 



47 to 200 

6.82876 

1397.483 

213.703 

2,2,3,4-tetramethylpentane 

C9H20 

25 to 180 

6.83173 

1374.042 

214.762 

2,2,4,4-tetramethylpentane 

C9H20 

20 to 170 

6.79710 

1325.183 

216.093 

2,3, 3,4-tetramethyl pentane 

C9H20 

Oto 48 

7.27444 

1644.37 

235.0 



48 to 200 

6.85961 

1417.473 

214.705 

Nonene>1 

C 9 H ,8 


6.95387 

1435.359 

206.535 

Nonylcyclopentane (n) 

CmHzs 


6.967 

1757 

168 

Octadecane (n) 

CigHse 

20 to 200 

7.9117 

2542.00 

193.4 



200 to 350 

7.0156 

1883.73 

139.46 

Octadecene-1 

CigHac 

25 to 199 

7.9033 

2512.0 

191.9 



199 to 320 

6.901 

1789.4 

130.9 

Octanes: 






ra-ootane 

CaHia 

-20 to +40 

7.37200 

1587.81 

230.07 



20 to 200 

6.92374 

1355.126 

209.517 

2-methyl heptane 

CaH.s 


6.91735 

1337,468 

213.693 

3-methyl heptane 

CeHia 


6.89944 

1331.530 

212.414 

4-mathyl heptane 

CgHia 


6.90065 

1327.661 

212.668 

3-ethyl hexane 

CaHia 


6.89098 

1327.884 

212.696 

2,2-dimethythexane 

CaHia 


6.83715 

1273.594 

215.072 

2,3-di methyl hexane 

CaHia 


6.87004 

1315.603 

214.167 

2,4-d i methyl hexane 

CaHia 


6.85305 

1287.876 

214.790 

2,5-djmethyihexane 

CaHia 


6.85984 

1287.274 

214.412 1 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


1 Name 

Formula 

Range, ®C 


A 

B 


1 Octanes (cont.): I 

3,3-dimethylhexane 

CsHia 


6.85121 

1307.882 

217.439 

3,4>dimethylhexane 

CaHie 


6.87986 

1330.035 

214.863 

2-methyl-3-ethyIpentane 

CaHig 


6.86358 

1318.120 

215.306 

3-m0thyl-3-ethylpentane 

CbHib 


6.86731 

1347.209 

219.684 

2,2,3-trimethylpentane 

CgHia 


6.82546 

1294.875 

218.420 

2,2,4-trimothylpentane 

CbHis 


6.81189 

1257.840 

220.735 

2,3,3-trimethylpentane 

CeHie 


6 84353 

1328.046 

220.375 

2,3,4-tnmethylpentane 

CgHta 


6.85396 

1315.084 

217.526 

2,2,3,3-tetramethylbutane 

CbHib 

solid 

liquid 

7 73092 
6.87665 

1601.54 

1329.93 

224.76 

226.36 

2,2,3,3-t0ti'am0thylbutane 

CbHib 

solid 

100.8to160 

7.92864 

6 876G5 

1709.428 

1327.8 

233.634 

226.0 

Octene-1 

CbHib 


6.93263 

1353.486 

212.764 

Octylcyclopentane (n) 

Cl 3 H2€ 



6.957 

1704 

175 

Osmium fluoride 

OsFb 

38to47.3 

Equation 2 29.2 

7.650 

oxide 

0s04 

-38 to H-40.1 

Equation 2 

56.5 

10.7100 

Oxalic acid 

C2H204 

55 to 105 

Equation 2 

90.5026 

12.2229 

Oxygen 

02 

-210to -160 

6.98983 

370.757 

273.2 

Ozone 

03 


6.72602 

566.95 

260.0 

Penta-decane (n) 

C15H32 

15to160 

160 to 350 

7.6991 

7.0017 

2242.42 

1768.82 

198.72 

158.49 

decene-l 

C15H30 

20 to 159 

159 to 300 

7.6282 

6.9503 

2185.6 

1730.30 

196.2 

157.02 

decylcyclopentane (n) 

C20H40 


7.013 

2029 

136 

1 Pentadienes: I 

pentad iene (1,2) 

CsHa 

-40 to +120 

7.01100 

1154.420 

234.662 

pentad iene (1,ris-3) 

C5 Hb 

-45 to +120 

6.94178 

1118.371 

231.327 

pentadieno (1,£ran«-3) 

CsHe 

-45 to +120 

6.92257 

1108.937 

232.338 

pentadiene (1,4) 

Cs Ha 

-60 to +95 

6.84880 

1025.016 

232.354 

pentadiene (2,3) 

CsHb 

-40 to +130 

6.88603 

1086.636 

223.040 

3-methyl-1, 2-butadiene 

CsHb 

-50 to +110 

7 005 

1130 

234 

2-methyl-1 ,3-butadiene 

C5 Hb 

-50 to +95 

6.90334 

1080.996 

234.668 

1 Pentanes: I 

rt-pentane 

C5H12 


6.85221 

1064.63 

232.000 

{«o-pentane 

C5H12 


6.78967 

1020.012 

233.097 

2,2-dlmethylpropane 

CsHiz 


6.73812 

950.84 

237.00 

1 Pentenes: 1 

pentene-l 

C5H10 


6.84650 

1044.895 

233.516 

pentene (ciB-2) 

C5H10 

-50 to +105 

6.87274 

1067.951 

230.585 

pentene (trares-2) 

CsHio 

-50 to +105 

6.90575 

1083.987 

232.965 

2 -m 0 thyl- 1 -butene 

C5H10 

-50 to +100 

6.87314 

1053.780 

232.788 

S-methyl-l-butone 

CsHio 

-60 to +80 

6 82618 

1013.474 

236.816 

2-methyl-2-butene 

CsH.o 

-50 to +110 

6.91562 

1095.088 

232.842 

Phenanthrene 

C14H10 

203 to 347 

Equation 2 

57,247 

7.771 

Phenetidine (p) 

CaHnON 

20 to 148 

148 to 300 

7,87653 

7.16534 

2216.5 

1750.62 

198.6 

160.0 

Phenetole 

CbHioO 


7.03013 

1518.4 

196 

Phenol 

CbH «0 


7.13617 

1518.1 

175.0 

Phosgene 

COCI 2 

-68 to +68 

6.84297 

941.25 

230 

Phosphine 

PH3 


6.70101 • 

643.72 

256.0 

Phosphonium bromide 

PH4Br 

-80 to +40 

Equation 2 

48.115 

10.9661 

iodide 

PH4I 

10 to 60 

Equation 2 

51.854 

10.9500 

Phosphorus (white) 

P 

20 to 44.1 

Equation 2 

63.123 

9.6511 

(violet) 

P 

380 to 590 

Equation 2 

108.51 

11.0842 

pentachlorfde 

PCis 


9.42740 

2422.17 

208.0 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, ®C 

A B 

C 

Phosphorus (cont.): 





trichloride 

PCI3 

0to70 

Equation 2 31.86 

7.681 

Phthalic anhydride 

C«H 40 , 

160 to 285 

Equation 2 54.92 

8.022 

Platinum 

Pt 

1425 to 1765 

Equation 2 486 

7.786 

Potassium 

K 

260 to 760 

Equation 2 84.9 

7.183 

bromide 

KBr 

906 to 1063 

Equation 2 168.1 

8.2470 



1095 to 1375 

Equation 2 163.8 

7.936 

chloride 

KOI 

906 to 11 05 

Equation 2 174.5 

8.3526 



1116to1418 

Equation 2 169.7 

8.130 

fluoride 

KF 

1278 to 1500 

Equation 2 207.5 

9.000 

hydroxide 

KOH 

1170 to 1327 

Equation 2 136 

7.330 

iodide 

KI 

843 to 1028 

Equation 2 157.6 

8.0957 



1063 to 1333 

Equation 2 155.7 

7.949 

Propad iene 

C3H4 

-100 to +40 

5.6457 441.0 

194.0 

Propane 

C3H8 


6.82973 813.20 

248.00 

Propionic acid 

CjHsOa 

0to60 

7.71558 1690 

210 



60 to 185 

7.35027 1497.775 

194.12 

Propionitrile 

C3H5N 


6.92886 1285.78 

220 

Propyl acetate 

Cs H10O2 

0to170 

7.06665 1304.10 

210.0 

alcohol (n) 

C3H8O 


7.99733 1569.70 

209.5 

alcohol (iso) 

CsHbO 

Oto113 

6.66040 813.055 

132.93 

benzene (n) 

C9H12 


6.95142 1491.297 

207.140 

benzene (iso) 

CsHu 


6.93666 1460.793 

207.777 

bromide (iso) 

C3H7Br 

Oto 30 

Equation 2 30.76 

7.722 

chloride (n) 

CsHtCI 

Oto 50 

Equation 2 28.894 

7.593 

chloride (iso) 

C3H7CI 

Oto 30 

Equation 2 27.242 

7.493 

cyclohexane (n) 

C9H18 


6.90610 1472.05 

209.0 

cyclohexane (iao) 

C 9 H 18 


6.91487 1468.40 

209.5 

cyclopentane(n) 

C8H18 


6.90392 1384.386 

213.159 

cyclopentane (iso) 

C 8 H ,6 


6.88622 1379.415 

217.969 

formate 

C4H8O2 


7.04006 1235.00 

216.1 

iodide (n) 

C3H7I 

Oto 30 

Equation 2 35.334 

7.826 

iodide (iso) 

C 3 H 7 I 

Oto 30 

Equation 2 32.978 

7.629 

a-methylstyrene (p, iso) 

C12H18 

20 to 120 

7.69688 2099.17 

218.0 



120 to 130 

7.22972 1799.7 

193.0 

naphthalene (a) (n) 

Ci 3 H ,4 

20 to 155 

7.41108 2136.5 

201.3 



155 to 336 

7.0594 1890.8 

180 

naphthalene (0) (n) 

C, 3 H ,4 

20 to 160 

7.41227 2141.9 

201.4 



160 to 335 

7.0605 1895.5 

180 

propionate (n) 

C6H12O2 

45 to 125 

Equation 2 39.221 

8.0525 

styrene (p, iso) 

Ci,H |4 


7.09845 1683.5 

195.0 

toluene (o, n) 

C10H14 


7.0023 1594.00 

201.95 

toluene (m, n) 

C10H14 


7.0160 1591.00 

202.95 

toluene (p, n) 

CtoHi4 


6.9926 1589.00 

203.15 

toluene (o,iso) 

CioHu 


6.9427 1549.00 

203.20 

toluene (m, iso) 

C10H14 


6.9428 1540.00 

203.98 

toluene (p,iso) 

C10H14 


6.9260 1538.00 

203.10 

Propylene 

C 3 H 6 


6.81960 785.00 

247.00 

oxide (1,2) 

C3H6O 

-35 to +130 

7.06492 1113.6 

232 

Propyno 

C 3 H 4 

-73to -13 

Equation 2 23.893 

7.877 

Quinoline * 

C 9 H 7 N 

180 to 240 

Equation 2 49.72 

7.969 

Radon 

Rn 


6.6964 717.986 

250 

Rubidium 

Rb 

250 to 370 

Equation 2 76 

6.976 

bromide 

RbBr 

1050to1365 

Equation 2 165 

8.223 

chloride 

RbCI 

1142to1395 

Equation 2 198.6 

9.111 





VAPOR PRESSURES OF VARIOUS SUHSTANCES 


Name 

Formula 

Range, 

A B 

C 

Rubidium (cont): 





fluoride 

RbF 

1142to1400 

Equation 2 183.2 

8.570 

iodide 

Rbl 

1075 to 1325 

Equation 2 156.6 

8.067 

Selenic acid 

H 2 S 0 O 4 

25 to 56 

Equation 2 82.4 

14.130 

Selenium 

Se 


6.96158 3256.55 

110.0 

dioxide 

S 6 O 2 



6.57781 1879.81 

179.0 

Silica 

Si 02 

1860 to 2230 

Equation 2 506 

13.43 

Silicon 

Si 

1200 to 1320 

Equation 2 170 

5.950 

hexahydride 

SizHs 

-115t0 -14.6 

Equation 2 21.7 

7.258 

octahydride 

SljHa 

-70 to H-52 

Equation 2 29.85 

7.676 

tetrachloride 

SiCU 

-70 to -h 5 

Equation 2 30.1 

7.644 

tetrahydride 

SIH 4 

~160t0 -112 

Equation 2 12.69 

6.996 

Silver 

Ag 

1660 to 1950 

Equation 2 250 

8.762 

chloride 

AgCI 

1255 to 1442 

Equation 2 185.5 

8.179 

Sodium 

Na 

180 to 883 

Equation 2 103.3 

7.553 

bromide 

NaBr 

1138 to 1394 

Equation 2 161.6 

7.948 

chloride 

NaCI 

976 to 1 1 55 

Equation 2 180.3 

8.3297 



1156 tOl430 

Equation 2 185.8 

8.548 

cyanide 

NaCN 

800 to 1360 

Equation 2 155.52 

7.472 

fluoride 

NaF 

1562 to 1701 

Equation 2 218.2 

8.640 

hydroxide 

NaOH 

1010to1402 

Equation 2 132 

7.030 

iodide 

Nal 

1063 to 1307 

Equation 2 165.1 

8.371 

Strontium 

Sr 

940 to 11 40 

Equation 2 360 

16.056 

Styrene 

Ca Ha 


6.92409 1420.0 

206 

Sulfur 

S 


6.69535 2285.37 

155.0 

chloride 

S 2 CI 2 

0to138 

Equation 2 35.99 

7.455 

dioxide 

SO 2 


7.32776 1022.80 

240.0 

trioxide 

SO 3 

24 to 48 

Equation 2 43.45 

10.022 

Tetra-bromobutane ( 1 , 2 , 3, 4) 

C4H6Br4 

to 170 

7.39417 2104.4 

185.0 



170 to 325 

6.98938 1819.00 

160,0 

chloroethylene 

C 2 CI 4 


7.02003 1415.49 

221.0 

decane (n) 

0 

£ 

d 

15to145 

7.6133 2133.75 

200.8 



145 to 340 

6.9957 1725.46 

165.75 

decene-l 

Cl 4 Hza 

20 to 144 

7.5289 2069 7 

197.6 



144 to 280 

6.9615 1699.76 

165.53 

decylcyclopentane 

C 19 H 38 


7.003 1987 

141 

methylbenzene (1,2,3,4) 

C 10 H 14 


7.0584 1689.10 

199.28 

methyibenzene (1,2,3,5) 

C 10 H 14 


7.0769 1674.00 

200.94 

methylbenzene (1,2,4, 5) 

C 10 H 14 


7.0790 1671.00 

201.23 

Thallium 

Tl 

950 to 1200 

Equation 2 120 

6.140 

bromide 

TIBr 

634 to 817 

Equation 2 105.4 

7.940 

chloride 

TICI 

665 to 807 

Equation 2 105.2 

7.974 

fluoride 

TIF 

282 to 298 

Equation 2 105 

12.52 

iodide 

Til 

693 to 822 

Equation 2 105.4 

7.902 

Thiophene 

C 4 H 4 S 

-10to180 

6.95926 1246.038 

221.354 

Tin 

Sn 

1950 to 2270 

Equation 2 328 

9.643 

chloride (ic) 

SnCU 

-52 to -38 

Equation 2 46.74 

9.824 

hydride (ic) 

SnH4 

-148 to -49 

Equation 2 19.14 

7.400 

Titanium tetrachioride 

TiCU 

-lOtO +45 

7.09106 1491.4 

220.0 



45 to 225 

6.69428 1287.91 

201.2 

Toluene 

CyHa 


6.95464 1344.800 

219.482 

Toluidine (o) 

C 7 H 9 N 


7.12032 1654.7 

190.0 

Toluidine(m) 

C 7 H 9 N 

20 to 105 

7,3903 1810.8 

200.0 


105 to 280 

7.03984 1602.51 

181.85 

Toluidine (p) 

O 7 H 9 N 


7.26022 1758.55 

291.0 
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VAPOR PRESSURES OF VARIOUS SUBSTANCES 


Name 

Formula 

Range, ®C 

A 

B 

C 

Tribromo-ethane (1,1,2) 

CaHjBrj 

20 to 90 

7.33723 

1788.6 

215 



90 to 300 

6.94373 

1662.12 

195.55 

propane (1,2,3) 

CaHsBrs 

15to115 

7.27269 

1893.3 

210.0 



115to 330 

7.09534 

1779.19 

200 

Trichloro-benzene (1,2,4) 

C 6 H 3 CI 3 

20 to 109 

7.5653 

2064.4 

230.1 



109 to 278 

7.19508 

1827.00 

210.0 

ethane ( 1 , 1 , 2 ) 

CzHsCb 


6.85189 

1262.57 

205.17 

ethene ( 1 , 1 , 2 ) 

C 2 HCI 3 


7.02808 

1315.04 

230.0 

Tridecane (n) 

CfsHza 

15to132 

7.5360 

2016.19 

203.02 



132 to 330 

6.9887 

1677.43 

172.90 

Tridecene-1 

C 13 H 26 

15to128 

7.4196 

1947.0 

198.8 



128 to 265 

6.9692 

1662.68 

173.90 

Tridecylcyclopentane (re) 

C 18 H 36 


6.993 

1945 

146 

Triethylamine 

CeHisN 

0 to 130 

6.8264 

1161.4 

205.0 

Trimethyl-amine 

C 3 H 9 N 

-90 to -40 

7.01174 

1014.2 

243.1 



-60 to +50 

6.81628 

937.49 

235.35 

benzene (1,2,3) 

CgHtz 


7.04082 

1593.958 

207.078 

benzene (1,2,4) 

CsHtz 


7.04383 

1573.267 

208.564 

benzene (1,3,5) 

C 9 H 12 


7.07436 

1569.622 

209.578 

cyclopentane ( 1 , 1 , 2 ) 

CbHis 

10to175 

6.82205 

1309.618 

218.557 

cyclopentane (1,1,3) 

CgHic 

0 to 165 

6.80947 

1275.998 

219.899 

cyclopentane (1,cia'’2,cj«-3) 

CsHie 

-20 to +34 

7.12618 

1492.2 

230.0 



34 to 190 

6.84846 

1349.0 

217.0 

cyclopentane (1,ci«>2,trona-3) 

CeHic 

-10 to +29 

7.10790 

1463.0 

230.0 



29 to 180 

6.84802 

1331.0 

218.0 

cyclopentane (1,trorea-2,c»8-3) 

CsHis 

20 to 170 

6.82682 

1301.0 

219.5 

1 cyclopentane (1,ci«-2-erana-4) CsHie 

-25 to +29 

7.09414 

1455.4 

230.0 



29 to 180 

6.85448 

1333.894 

218.952 

cyclopentane (1,frorea-2,ci«-4) 

CgHic 

0to170 

6.84970 

1306.153 

219.808 

cyclopentane (1,cia-2,cia-4) 

CsHt* 


6.842 

1335 

219 

Trinitrotoluene 

C 7 H 5 O 6 N 3 


3.8673 

1259.406 

160 

T ungsten 

W 

2230 to 2770 

Equation 2 

897 

9.920 

Undecane (re) 

Cl 1 H24 

IStolOO 

7.3685 

1803.90 

208.32 



100 to 310 

6.97674 

1566.65 

187.48 

Undecene-1 

CiiHzz 


6.96662 

1562.469 

189.743 

Undecylcyclopentane (re) 

C 16 H 32 


6.974 

1854 

157 

Uranium fluoride 

UFe 

0to69 

Equation 2 

41.73 

9.521 

Urethane 

C 3 H 7 O 2 N 


7.42164 

1758.21 

205.0 

Valeric acid (re) 

CsHio O 2 

20 to 102 

7.90344 

1882.4 

190.0 



102 to 250 

7.57366 

1694.37 

175.0 

acid (iao) 

C 5 H 10 O 2 


8.34173 

2065.37 

208.0 

Valeronitriie (n) , 

C 5 H 9 N 

-10 to +50 

7.34296 

1623.90 

225.0 



50 to 200 

7.03576 

1458.25 

210.5 

Vinyl chloride 

C 2 H 3 CI 

-100 to +60 

6.49712 

783.4 

230.0 

Waterf 

H 20 

0to60 

8.10765 

1750.286 

235.0 



60 to 160 

7.96681 

1668.21 

228.0 

Xenon 

Xe 


6.6788 

573.480 

260 

Xylene (o) 

CaHio 


6.99891 

1474.679 

213.686 

Xylene (m) 

CsHio 


7.00908 

1462.266 

215.105 

Xylene (p) 

Cf H 10 


6.99052 

1453.430 

215.307 

Zinc 

Zn 

250to419.4 

Equation 2 

133 

9.200 


t See special table. 
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orthobaric densities or volumes of various substances 


1 Acetic Add CHaCO^H 1 

®C 

atm 

d liq, g/cc 

d vap, g/cc 

118.5(/) 

1.000 

0.9380 

0.003150 

120 

1.058 

0.9362 

0.003271 

130 

1.426 

0.9235 

0.004275 

140 

1.884 

0.9091 

0.005515 

150 

2.452 

0.8963 

0.00703 

160 

3.149 

0.8829 

0.00887 

170 

3.994 

0.8694 

0.01084 

180 

5.014 

0.8555 

0.01370 

190 

6.233 

0.8413 

0.01681 

200 

7.682 

0.8265 

0.02052 

210 

9.391 

0.8109 

0.02488 

220 

11,39 

0.7941 

0.03021 

230 

13.73 

0.7764 

0.03626 

240 

16.42 

0.7571 

0.04327 

250 

19.52 

0.7364 

0.05163 

260 

23.07 

0.7136 

0.06165 

270 

27.11 

0.6900 

0.07365 

280 

31.67 

0.6629 

0.0883 

290 

36.79 

0.6334 

0.1073 

300 

42.54 

0.5950 

0.1331 

310 

48.93 

0.5423 

0.1718 

320 

56.01 

0.4615 

0.2417 

321.6 

57.1 

0.3506 

0.3506 


Acetone 

CH3COCH3 



atm 

d liq, g/cc 

d vap, g/cc 

56.1(1) 

1.000 

0.750 

0.002 

60 

1.14 

0.746 

0.003 

70 

1.58 

0.734 

0.003 

80 

2.12 

0.719 

0.004 

90 

2.81 

0.706 

0.005 

100 

3.67 

0.693 

0.007 

110 

4.74 

0.679 

0.009 

120 

6.01 

0.665 

0.011 

130 

7.53 

0.650 

0.013 

140 

9.33 

0.634 

0.016 

150 

11.5 

0.618 

0.020 

160 

13.9 

0.601 

0 024 

170 

16.6 

0.588 

0.030 

180 

20.0 

0.568 

0.039 

190 

23.8 

0.540 

0.050 

200 

28.0 

0,514 

0,065 

210 

32.7 

0.482 

0.085 

220 

38.1 

0.443 

0.110 

230 

44.1 

0.393 

0.152 

235.5 

46.6 

0.273 

0.273 

1 Acetonitrile CHaCN 1 


atm 

d liq, g/cc 


80(/) 


0.717 

0.001 

90 


0.706 

0.002 

100 


0.694 

0.002 

110 


0.682 

0.003 

120 


0.670 

0.004 

130 


0.658 

0.005 


Acetonitrile CH3GN I 

_ C® atm d liq^ g/oc dvap„ g/cci 

140 


0.646 

0.007 

150 


0.633 

0.009 

160 


0.620 

0.011 

170 


0.605 

0.013 

180 


0.590 

0.015 

190 


0.573 

0.018 

200 


0.555 

0.022 

210 


0.536 

0.027 

220 


0.514 

0.034 

230 


0.492 

0.042 

240 


0.467 

0.053 

250 


0.439 

0.068 

260 


0.399 

0.091 

2^0 


0.342 

0.139 

ar4.7 

47.7 

0.237 

0.237 


Acetylene 

atm 

C 2 H 2 

i Uq. g/cc 

d vnp, g/cc 

-84.0(s) 

1.00 



-81.5(t.p) 

1.20 

0.618 

0.0021 

-70(/) 

2.20 

0.601 

0.0036 

-60 

3.48 

0.585 

0.0056 

-50 

5.3 

0.568 

0.0085 

-40 

7.7 

0.551 

0.012 

-30 

10.9 

0.532 

0.017 

-20 

14.9 

0.512 

0.024 

-10 

20.0 

0.490 

0.033 

0 

26.3 

0.464 

0.045 

+10 

33.9 

0.435 

0.060 

20 

43.1 

0.400 

0.082 

30 

54.1 

0.346 

0.122 

36.0 

61.6 

0.231 

0.231 


Ammonia 

NHj 


1 atm V liq, cc/g V vap, oc/g | 

-76(/) 

0.0738 

1.3681 

12781 

-70 

0.1078 

1.3788 

8976.2 

-65 

0.1541 

1.3898 

6429.9 

-60 

0.2161 

1.4010 

4690.3 

-55 

0.2977 

1.4126 

3479.0 

-50 

0.4034 

1.4245 

2620.7 

-45 

0.5383 

1.4367 

2002.4 

-40 

0.7083 

1.4493 

1550.2 

-35 

0.9197 

1.4623 

1214.8 

-30 

1.1799 

1.4757 

962.82 

-25 

1.4963 

1.4895 

771.06 

-20 

1.8774 

1.5037 

623.48 

-15 

2.3322 

1.5185 

508.68 

-10 

2.8703 

1.5338 

418.46 

- 5 

3.5020 

1.5496 

346.90 

0 

4.2380 

1.5660 

289.62 

+ 5 

5.0895 

1.5831 

243.30 

10 

6.0685 

1.6008 

208.79 

15 

7.1875 

1.6193 

174.97 

20 

8.4585 

1.6386 

149.53 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


1 Ammonia (Coot . ) 

1 atm Vliq,oo/g V vap, oc/g 

25 

9.8955 

1.6588 

128.40 

30 

11.612 

1.6800 

110.73 

35 

13.321 

1.7023 

95.865 

40 

15.339 

1.7257 

83.290 

45 

17.580 

1.7504 

72.594 

50 

20.059 

1.7766 

63.44S 

55 

22.793 

1.8044 


60 

25.797 

1.8341 

48.8 

65 

29.089 

1.8658 


70 

32.687 

1.9000 

37.7 

76 

36.626 

1.9370 


80 

40.902 

1.9774 

29.3 

85 

45.539 

2.0217 


90 

50.558 

2.0708 

22.8 

95 

55.977 

2.1258 


100 

61.816 

2.1885 

17.6 

105 

68.096 

2.2612 


110 

74.837 

2.3478 


115 

82.064 

2.4548 


120 

89.802 

2.5948 


125 

98.075 

2.7979 


130 

106.913 

3.1769 


132.3 

111.3 

4.2830 

4.2830 

ArKon Ar | 


-183. 16(/) 


1.37396 

0.00801 

-175.39 


1.32482 

0.01457 

-161.23 

7.4332 

1.22414 

0.03723 

-150.76 


1.13851 

0.06785 

-135.51 


0.97385 

0.15994 

-126.17 


0.77289 

0.29534 

-122.44 

47.996 

0.53078 

0.53078 


Benzene 

C«H6 


atm d liq^ a/cc d vap, g/cc | 

80.2(0 

1.000 



90 

1.326 

0.8041 

0.0036 

100 

1.767 

0.7927 

0.0047 

110 

2.290 

0.7809 

0.0060 

120 

2.934 

0.7692 

0.0077 

130 

3,71 

0.7568 

0.0096 

140 

4.63 

0.7440 

0.0118 

150 

5.70 

0.7310 

0.0144 

160 

6.97 

0.7185 

0.0173 

170 

8.40 

0.7043 

0.0209 

180 

10.03 

0.6906 

0.0249 

190 

11.90 

0,6758 

0.0298 

200 

14.01 

0.6605 

0.0355 

210 

16.38 

0.6432 

0.0421 

220 

19.11 

0.6255 

0.0502 

230 

22.13 

0.6065 

0.0598 

240 

25.46 

0.5851 

0.0714 

250 

29.21 

0.5609 

0.0855 

260 

33.36 

0.5328 

0.1038 



Benzene 

C«H« 



atm < 

7^4. g/oc 

dvap, g /00 

270 

37.96 

0.4984 

0.1287 

280 

43.16 

0.4514 

0.1660 

289 

48.6 

0.300 

0.300 

Bromobenzene CeHsBr 

"C atm dltq^ g/cG dvap, g/oc 

1 156.15(7) 1.000 



160 

1.11 

1.2994 

0.0052 

170 

1.42 

1.2847 

0.0066 

180 

1.78 

1.2697 

0.0081 

190 

2.22 

1.2534 

0.0099 

200 

2.73 

1.2385 

0.0121 

210 

3.32 

1.2210 

0.0146 

220 

4.02 

1.2037 

0.0174 

230 

4.82 

1.1876 

0.0208 

240 

5.74 

1.1689 

0.0248 

250 

6.79 

1.1510 

0.0293 

260 

8.00 

1.1310 

0.0343 

270 

9.35 

1.1099 

0.0402 

397 

44.61 

0.458 

0.458 


n-Butyrio Acid 

C3II7CO2H 

®C 

atm 

i liq. k/cc 

d vap, g/cc 

160(0 


0.818 

0.003 

170 


0.807 

0.003 

180 


0.796 

0.004 

190 


0.784 

0.005 

200 


0.771 

0.007 

210 


0.758 

0.009 

220 


0.744 

0.012 

230 


0.730 

0.015 

240 


0.715 

0.018 

250 


0.700 

0.022 

260 


0.685 

0.027 

270 


0.669 

0.032 

280 


0.652 

0.038 

290 


0.633 

0.045 

300 


0.612 

0.053 

355 

52 

0.302 

0.302 

ito-Buiyric Acid 

C3H7CO2H 1 


atm c 

g/°° . 

d vap, g/cc 

150(f) 


0.812 

0.003 

160 


0.801 

0.004 

170 


0.789 

0.005 

180 


0.777 

0.007 

190 


0.764 

0.009 

200 


0.751 

0.012 

210 


0.737 

0.015 

220 


0.723 

0.018 

230 


0.708 

0.022 

240 


0.692 

0.026 

250 


0.675 

0.032 

260 


0.657 

0.039 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


iso 

—Butyric A.cid (Cont.) I 

»C 

atm 

d hq, ff/cc 

d vap, K/CC 

270 


0.638 

0.047 

280 


0.617 

0.056 

290 


0.594 

0.067 

300 


0 569 

0.080 

336 

40 

0.302 

0.302 

1 Carbon Dioxide CO 2 1 

“C 

atm 

V Itq, c€tlR 

V vaP, cc/g 

-56.6(0 

5.1148 

0.8482 


-56 

5.2485 

0.8496 


-54 

5.7156 

0.8554 


-52 

6.2139 

0.8606 


-50 

6.7446 

0.8658 


-48 

7.3089 

0.8718 


-46 

7.9078 

0.8780 


-44 

8.5426 

0.8834 


-42 

9.2147 

0.8897 


-40 

9.9251 

0.8961 


-38 

10.675 

0 9025 


-36 

11.466 

0.9091 


-34 

12.299 

0.9158 


-32 

13.176 

0.9226 


-30 

14.099 

0.9302 

27.19 

-28 

15.067 

0.9381 

25.40 

-26 

16.084 

0.9452 

23.71 

-24 

17.150 

0.9533 

22.11 

-22 

18.267 

0.9615 

20.62 

-20 

19.437 

0.9699 

19.22 

-18 

20.661 

0.9794 

17.95 

-16 

21.940 

0.9892 

16.78 

-14 

23.277 

0.9990 

15.70 

-12 

24.673 

1 . 0091 

14.73 

-10 

26.129 

1.0194 

13.83 

- 8 

27.648 

1.0309 

13.01 

- 6 

29.231 

1.0428 

12.25 

- 4 

30.879 

1.0548 

11.54 

- 2 

32.595 

1 . 0683 

10.88 

0 

34.379 

1.0810 

10.26 

+ 2 

36.235 

1.0953 

9.68 

4 

38.163 

1.1099 

9.13 

6 

40.166 

1.1261 

8.59 

8 

42.247 

1.1442 

8.06 

10 

44.406 

1.1628 

7.57 

12 

46.648 

1.1834 

7.04 

14 

48.974 

1.2063 

6.58 

16 

51.388 

1.2330 

6.14 

18 

53.895 

1.2626 

5.68 

20 

56.495 

1.2953 

5.26 

22 

59.197 

1.3351 

4.83 

24 

62.006 

1.3831 

4.39 

26 

64.928 

1.4430 

3.97 

28 

67.971 

1.5267 

3.53 

30 

71.143 

1.6722 

3.00 

31.1 

72.947 

2.1547 

2.16 


1 Carbon Disulfide CS 2 1 

•^c 

atm 

d liq, g/oc 

d vap, g/oc 

46.25(/) 

1.00 

1.225 


52.17 



0.003559 

53.53 



0.003709 

57.08 



0.004064 

59.95 



0.004452 

64.24 



0.005000 

66.96 



0.005376 

70.10 



0.005797 

76.55 



0.006658 

78.82 



0.007288 

86.03 



0.008361 

99.24 



0.01167 

130.48 



0.02166 

151.10 



0.03484 

171.52 



0.04185 

183.48 



0.05846 

m.05 



0.07309 

209.32 



0.09907 

217.35 



0.1163 

229.46 



0.1420 

262.8 



0.2570 

271.6 



0.3215 

279 

78 

0.44 

0.44 

1 Carbon Monoxide CO [ 

®C 

atm 

d Itq, g/oc 

d vap, g/cc 

-192(/) 

1.0 

0.803 

0.0044 

-190 

1.2 

0.794 

0.0054 

-180 

3.2 

0.748 

0.013 

-170 

6.7 

0.697 

0.027 

-160 

12.4 

0.639 

0.046 

-150 

20.9 

0.560 

0.088 

-140 

34.5 

0.301 

0.301 

1 Carbon Tetrachloride CCU 1 

“C 

atm 

d liq, g/cc 

d vap, g/cc 

76.75(0 

1.000 



80 

1.103 

1 .4765 

0.0061 

90 

1.463 

1.4554 

0.0080 

100 

1.917 

1.4343 

0.0103 

110 

2.474 

1.4124 

0.0131 

120 

3.145 

1.3902 

0.0164 

130 

3.947 

1.3680 

0.0204 

140 

4.901 

1 .3450 

0.0250 

150 

5.993 

1.3215 

0.0304 

160 

7.283 

1.2983 

0.0365 

170 

8.737 

1.2734 

0.0437 

180 

10.39 

1.2470 

0.0525 

190 

12.26 

1.2192 

0.0625 

200 

14.39 

1.1888 

0.0742 

210 

16.79 

1.1566 

0.0879 

220 

19.46 

1.1227 

0.1040 

230 

22.45 

1.0857 

0.1232 

240 

25.79 

1.0444 

0.1464 














ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 

r****"'*'*Carf)<^ TetradbJoSErcCoritiT*" m r— Cyclohexane (Cont. ) 


1 atm d liq, g/co d vap, g/cc | 

250 

29.49 

0.9980 

0.1754 

260 

33.60 

0.9409 

0.2146 

270 

38.16 

0.8666 

0.2710 

280 

43.16 

0.7634 

0.3597 

283.16 

46.00 

0.588 

0.588 

Chlorine CI 2 

**0 atm d liq, k/cc d vap, g/cc 

-34.6(0 

1.00 

1.561 


-30 

1.23 

1.550 


-20 

1.84 

1.524 


-10 

2.63 

1.496 


0 

3.66 

1.468 

0.0128 

+10 

4.95 

1.438 

0.0175 

20 

6.62 

1.408 

0.0226 

30 

8.75 

1.377 

0.0300 

40 


1.344 

0.0384 

60 

14.7 

1,310 

0.0486 

60 


1.275 

0.0600 

70 

23.0 

1.240 

0.0740 

80 


1.199 

0.0910 

90 

34.5 

1.156 

0.1125 

100 


1.109 

0.136 

110 

50.8 

1.059 

0.164 

120 


0.998 

0.206 

130 

71.60 

0.920 

0.258 

140 


0.750 

0.405 

144 

76.1 

0.573 

0.573 

i Chlorobenzene C6HsCl I 

°C 

atm 

d liq, g/cc 

d vap^ g/cc 

132(0 

1.000 



140 

1.236 

0.9723 

0.0043 

150 

1.590 

0.9599 

0.0054 

160 

2.020 

0.9480 

0.0068 

170 

2.526 

0.9354 

0.0084 

180 

3.118 

0.9224 

0.0102 

190 

3.816 

0.9091 

0.0125 

200 

4.632 

0.8955 

0.0151 

210 

5.566 

0.8815 

0.0181 

220 

6.651 

0.8672 

0.0214 

230 

7.882 

0.8518 

0.0254 

240 

9.276 

0.8356 

0.0300 

260 

10.88 

0.8196 

0.0354 

260 

12.70 

0.8016 

0.0417 

270 

14.73 

0.7834 

0.0492 

359.2 

44.61 

0.3654 

0.3654 

1 Cydohexane G 6 H 12 I 


atm 

d liq, g/co 

d vap, g/cc 

80.75(1) 

1.000 

0.7199 

0.0029 

90 

1.307 

0.7098 

0.0038 

100 

1.716 

0.6988 

0.0049 

110 

2.220 

0.6883 

0.0063 

120 

2.816 

0.6775 

0.0060 



atm 

\i liq* g/cc 

d vap, g/cc 

130 

3.536 

0.6667 

0.0100 

140 

4.414 

0.6553 

0.0123 

150 

5.447 

0.6435 

0.0150 

160 

6.632 

0.6313 

0.0184 

170 

8.020 



180 

9.586 

0.6060 

0.0265 

190 

11.36 

0.5917 

0.0317 

200 

13.33 

0.5773 

0.0380 

210 

15.56 

0.5614 

0.0450 

220 

18.01 

0.5443 

0.0534 

230 

20.80 

0.5257 

0.0632 

240 

23.87 

0.5058 

0.0746 

250 

27.24 

0.4824 

0.0896 

260 

31.04 

0,4637 

0.1097 

270 

35.30 

0.4154 

0.1401 

280 

40.0 

0.273 

0.273 

1 Diethylamina NH ( G 2 H 5 ) : 



atm 


WESSBE3i\ 

55.4(0 

1.000 

0.668 

0.003 

60 

1.16 

0.663 

0.003 

70 

1.59 

0.652 

0.004 

80 

2.13 

0.640 

0.005 

90 

2.82 

0.628 

0.006 

100 

3.67 

0.616 

0.008 

110 

4.70 

0.604 

0.011 

120 

5.92 

0.591 

0.014 

130 

7.39 

0.577 

0.018 

140 

9.10 

0.562 

0.022 

150 

11.1 

0.546 

0.028 

160 

13.4 

0.528 

0.035 

170 

15.9 

0.510 

0.043 

180 

18.9 

0.489 

0.053 

190 

22.2 

0.466 

0.065 

200 

25.8 

0.438 

0.080 

210 

30.0 

0.400 

0.103 

220 

34.4 

0.339 

0.150 

223 

36.6 

0.246 

0.246 

Etliane C 2 H 6 1 

**0 atm d Itq, g/cc d vap, g/co I 

-88.62(0 

1.000 

0.546 

0.00206 

-80 

1.556 

0.535 

0.00311 

-70 

2.471 

0.522 

0.00478 

-60 

3.743 

0.509 

0.00707 

-50 

5.449 

0.496 

0.0101 

-40 

7.672 

0.482 

0.0141 

-30 

10.50 

0.468 

0.0193 

-20 

14.02 

0.463 

0.0260 

-10 

18.34 

0.435 

0.0348 

0 

23.56 

0.416 

0.0463 

+10 

29.83 

0.393 

0.0619 

20 

37.28 

0.363 

0.085 

30 

46.1 

0.30 

0.14 

32.3 

48.2 

0.203 

0.203 











1443 


ORTHOaiRIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


1 Ethyl Acetate CH 3 CO 2 C 2 II 5 1 

1 «C 

atm 



1 77.15(0 1.000 

0.8283 

0.003230 

80 

1.093 

0.8245 

0.003495 

90 

1.494 

0.8112 

0.004677 

^ 100 

2.000 

0.7972 

0.0061 58 

no 

2.630 

0.7831 

0.008006 

120 

3.404 

0.7683 

0.01030 

130 

4.340 

0.7533 

0.01314 

140 

5.461 

0.7378 

0.01650 

160 

6.789 

0.7210 

0.02070 

160 

8.349 

0.7033 

0.02577 

170 

10.17 

0.6848 

0.03165 

180 

12.27 

0.6653 

0.03883 

190 

14.68 

0.6441 

0.04751 

200 

17.45 

0.6210 

0.05797 

210 

20.59 

0.5944 

0.07128 

220 

24.15 

0.5648 

0.08905 

230 

28.16 

0.5281 

0.1131 

240 

32.68 

0.4778 

0.1499 

245 

35.14 

0.4401 

0.1802 

250.1 

37.80 

0.3077 

0.3077 

■■■1 

Ethyl Alcohol C 2 H 5 OII 


1 °C atm d Itq, k/cc d vap, g/cc I 

78.3(0 

1.000 

0.7365 

0.00165 

80 

1.069 

0.7348 

0.00174 

90 

1.562 

0.7251 

0.00250 

100 

2.228 

0.71 57 

0.00351 

no 

3.107 

0.7057 

0.00486 

120 

4.243 

0.6925 

0.00658 

130 

5.685 

0.6789 

0.00877 

140 

7.486 

0.6631 

0.01152 

150 

9.700 

0.6489 

0.01488 

160 

12.39 

0.6329 

0.01916 

170 

16.61 

0.6165 

0.02446 

180 

19.44 

0.5984 

0.03115 

190 

23.94 

0.5782 

0.0397 

200 

29.20 

0.5568 

0.0508 

210 

35.31 

0.5291 

0.0655 

220 

42.38 

0.4958 

0.0854 

230 

50.53 

0.4550 

0.1135 

240 

69.92 

0.3825 

0.1715 

243 

63.0 

0.2755 

0.2755 

1 Ethvl Chloride C 2 H 5 CI I 


atm 

ilia, k/oo 

d vap, g/cc 

12.2(0 

1.00 

0.9060 

0.00285 

20 

1.33 

0.8943 

0.00372 

30 

1.86 

0.8790 

0.00513 

40 

2.55 

0.8633 

0.00692 

60 

3.42 

0.8472 

0.00917 

60 

4.50 

0.8306 

0.0120 

70 

5.82 

0.8134 

0.0152 

80 

7.41 

0.7958 

0.0190 

80 

8.31 

0.7770 

0.0236 

100 

11.6 

0.7675 

0.0294 


1 Ethyl Chloride (CoDt. ) 1 

1 - atm d liq, g/cc d vap, g/00 1 

110 

14.2 

0.737 

0.035 

120 

17.2 

0.715 

0.043 

130 

20.7 

0.691 

0.052 

140 

24.7 

0.665 

0.064 

150 

29.2 

0.636 

0.079 

160 

34.3 

0.602 

0.099 

170 

40.1 

0.559 

0.128 

180 

46.6 

0.494 

0.178 

187.8 

51.6 

0.331 

0.331 


Ethyleue 

C 2 H 4 


1 atm d liq, g/oc d vap, g/cc 1 

-103.8(7) 

1.00 

0.569 

0.0022 

-100 

1.24 

0.564 

0.0026 

- 90 

2.10 

0.549 

0.0041 

- 80 

3.35 

0.534 

0.0063 

- 70 

5.07 

0.517 * 

0.0093 

- 60 

7.38 

0.500 

0.0133 

- 50 

10.4 

0.481 

0.019 

- 40 

14.2 

0.461 

0.025 

- 30 

18.9 

0.439 

0.034 

- 20 

24.8 

0.414 

0.046 

- 10 

31.9 

0.384 

C.062 

0 

40.6 

0.345 

0.088 

+ 9.6 

50.6 

0.210 

0.210 

°C 

Ethyl Ether 
atm c 

(C2H*)20 
!j«j. g/co 

d vap, g/cc 

34.6(7) 

1.000 

0.6962 

0.003162 

40 

1.212 

0.6894 

0.003731 

50 

1.680 

0.6764 

0.005079 

60 

2.275 

0.6658 

0.006771 

70 

3.021 

0.6532 

0.00892 

80 

3.939 

0.6402 

0.01155 

90 

5.054 

0.6250 

0.01477 

100 

6.394 

0.6105 

0.01867 

110 

7.987 

0.5942 

0.02349 

120 

9.861 

0.5764 

0.02934 

130 

12.05 

0.5580 

0.03638 

140 

14.58 

0.5385 

0.04488 

150 

17.48 

0.5179 

0.05551 

160 

20.80 

0.4947 

0.06911 

170 

24.57 

0.4658 

0.08731 

180 

28.81 

0.4268 

0.1135 

185 

31.12 

0.4018 

0.1320 

190 

33.57 

0.3663 

0.1620 

193.8 

35.6 

0.264 

0.264 

Ethyl Formate 
^C atm ti 

HCO 2 C 2 H 

1 

64.35(7) 

1.000 

0.8767 

0.002843 

60 

1.208 

0.8689 

0.003370 

70 

1.667 

0.8552 

0.004570 

80 

2.251 

0.8409 

0 006098 

90 

2.983 

0.8262 

0.007994 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


1 Ethyl Formato (Cont.) I 

1 atm dhq^g/cc dvap,g/co | 

100 

3.883 

0.8112 

0.01032 

110 

4.978 

0.7955 

0.01312 

120 

6.290 

0.7796 

0.01657 

130 

7.846 

0.7628 

0.02073 

140 

9.674 

0.7448 

0.02564 

150 

11.80 

0.7257 

0.03164 

160 

14.26 

0.7058 

0.03876 

170 

17.07 

0.6843 

0.04739 

180 

20.28 

0.6610 

0.06747 

190 

23.91 

0.6355 

0.07018 

200 

28.00 

0.6066 

0.08621 

210 

32.59 

0.5724 

0.1073 

220 

37.70 

0.5290 

0.1379 

225 

40.47 

0.5014 

0.1587 

230 

43.39 

0.4635 

0.1890 

235.3 

46.8 

0.3232 

0.3232 

1 Ethyl Mercaptan C2H5SII | 

•c 

atm 

d liq, g/cc 

d vap, ff/co 

34.4(0 

1.000 

0.822 

0.002 

40 

1.21 

0.815 

0.003 

50 

1.66 

0.803 

0.003 

60 

2.22 

0.790 

0.004 

70 

2.95 

0.777 

0.006 

80 

3.84 

0.762 

0.007 

90 

4.92 

0.749 

0.009 

100 

6.24 

0.735 

0.012 

110 

7.80 

0.721 

0.015 

120 

9.64 

0.706 

0.019 

130 

11.8 

0.689 

0.023 

140 

14.3 

0.672 

0.029 

150 

17.2 

0.653 

0.036 

160 

20.5 

0.634 

0.044 

170 

24.2 

0.613 

0.054 

180 

28.2 

0.590 

0.065 

190 

33.0 

0.564 

0.079 

200 

38.2 

0.534 

0.095 

210 

44.1 

0.499 

0.117 

220 

50.6 

0.444 

0.161 

225.5 

54.2 

0.301 

0.301 

1 Ethyl Propionate 

C.H,CO.C,H. 

•c 


d vap, g/cc 

99.0 

1.000 

0.7964 

0.003489 

100 

1.027 

0.7951 

0.003580 

110 

1.383 

0.7823 

0.004748 

120 

1.828 

0.7692 

0.00620 

130 

2.376 

0.7548 

0.00800 

140 

3.042 

0.7413 

0.01024 

150 

3.840 

0.7267 

0.01292 

160 

4.788 

0.7115 

0.01615 

170 

5.904 

0.6958 

0.02004 

180 

7.206 

0.6795 

0.02469 

190 

8.727 

0.6625 

0.03012 



pESIH 

atm 

fUBIRnSSMi 


200 

10.45 

0.6443 

0.03676 

210 

12.45 

0.6243 

0.04464 

220 

14.73 

0.6027 

0.05435 

230 

17.33 

0.5784 

0.06667 

240 

20.28 

0.5501 

0.08230 

250 

23.62 

0.5181 

0.1030 

260 

27.40 

0.4744 

0.1337 

265 

29.48 

0.4459 

0.1562 

270 

31.69 

0.4018 

0.1957 

272.9 

33.03 

0.2965 

0.2965 

Ethyl Propyl Ether C2HSOC3H7 

atm d Itq, g/cc d vap^ g/cc 

61.4(0 

1.000 

0.682 

0.008 

70 

1.30 

0.672 

0.010 

80 

1.73 

0.659 

0.013 

90 

2.27 

0.646 

0.015 

100 

2.94 

0.633 

0.018 

110 

3.76 

0.620 

0.021 

120 

4.72 

0.607 

0.025 

130 

5.89 

0.593 

0.029 

140 

7.28 

0.579 

0.032 

150 

8.89 

0.564 

0.036 

160 

10.7 

0.548 

0.041 

170 

12.9 

0.530 

0.047 

180 

15.2 

0.511 

0.055 

190 

18.0 

0.491 

0.067 

200 

21.2 

0.462 

0.082 

210 

24.8 

0.433 

0.104 

220 

28.8 

0.385 

0.142 

227.4 

32.1 

0.260 

0.260 

Ethyl Sulfide (C2H5)2S 

®C atm d Itg, g/cc d vap, g/cc 

90.3(0 

1.000 

0.765 

0.003 

100 

1.32 

0.755 

0.003 

110 

1.75 

0.744 

0.004 

120 

2.26 

0.732 

0.005 

130 

2.90 

0.721 

0.006 

140 

3.66 

0.709 

0.008 

150 

4.58 

0.697 

0.009 

160 

5.68 

0.684 

0.011 

170 

6.93 

0.671 

0.013 

180 

8.36 

0.656 

0.017 

190 

10.00 

0.641 

0.022 

200 

12.0 

0.625 

0.027 

210 

14.2 

0.608 

0.034 

220 

16.6 

0.590 

0.041 

230 

19.3 

0.571 

0.050 

240 

22.3 

0.549 

0.061 

250 

25.6 

0.524 

0.075 

260 

29.3 

0.494 

0.094 

270 

33.2 

0.457 

0.121 

280 

37.6 

0.395 

0.175 

283.8 

39.1 

0.279 

0.279 












1445 


OKTHOBARIC DENSITIES OR VOLIJMES OF VARIOUS SUBSTANC3SS 


1 Fluorobenzene CeHsF H 

®G 

atm 

d Itq, g/cc 

d vap, g/cc 

86.2(0 

1.000 



90 

1.162 

0.9366 

0.0038 

100 

1.549 

0.9233 

0.0050 

110 

2.029 

0.9096 

0.0065 

120 

2.566 

0.8955 

0.0083 

130 

3.329 

0.8811 

0.0105 

140 

4.171 

0.8665 

0.0131 

150 

5.17 

0.8519 

0.0163 

160 

6.35 

0.8363 

0.0199 

170 

7.68 

0.8203 

0.0241 

180 

9.23 

0.8037 

0.0291 

190 

11.02 

0.7857 

0.0350 

200 

13.03 

0.7671 

0.0418 

210 

15.28 

0.7480 

0.0497 

220 

17.83 

0.7265 

0.0591 

230 

20.69 

0.7036 

0.0704 

240 

23.90 

0.6789 

0.0840 

250 

27.50 

0.6504 

0.1008 

260 

31.51 

0.6163 

0.1226 

270 

35.99 

0.5739 

0.1535 

280 

41 .05 

0.5133 

0.2034 

286.6 

44.61 

0.3541 

0.3541 

1 Helium He i 


atm 

d liq, g/cc 

d vap, g/cc 

-271.93(/) 


0.1459 


-271.54 


0.1460 


-271 .21 


0.1462 


-271 .03 


0.1464 


—270.92 


0.1466 


-270.83 


0.1469 

0.001159 

-270.76 


0.1466 

0.001368 

-270.57 


0.1457 

0.002079 

-269.83 


0.1395 

0.006435 

-269.23 


0.1311 

0.01176 

-268.91 


0.1255 

0.01618 

-268.54 


0.1165 

0.02389 

-268.42 


0.1139 

0.02699 

-267 93 

2.261 

0.06930 

0.06930 

ri'Hcptane C7H 1 6 

*C atm d Hq, g/co d vap, g/cc 

98.4(0 

1.000 



100 

1.046 

0.6124 

0.0036 

no 

1.378 

0.6027 

0.0047 

120 

1.799 

0.5926 

0,0061 

130 

2.307 

0.5821 

0.0078 

140 

2.933 

0.5711 

0.0098 

150 

3.664 

0.5598 

0.0122 

160 

4.540 

0.5481 

0.0151 

170 

5.540 

0.5359 

0.0185 

180 

6.566 

0.5232 

0.0224 

190 

8.020 

0.5066 

0.0271 

200 

9.553 

0.4952 

0.0330 

210 

11.31 

0.4793 

0.0401 


JC 

n-Heptane (Gont.) 
atm d liq, g/oc 

dvap, g/cc 

220 

13.30 

0.4616 

0.0489 

230 

15.54 

0.4414 

0.0600 

240 

18.14 

0.4177 

0.0745 

250 

21.03 

0.3882 

0.0954 

260 

24.30 

0.3457 

0.1287 

270.0 

27.0 

0.2341 

0.2341 

1 n-Hcxane Cslit4 1 


68.95(0 

1.000 



70 

1.036 

0.6122 

0.0034 

80 

1.397 

0.6022 

0.0045 

90 

1 .851 

0.5918 

0.0058 

100 

2.416 

0.5814 

0.0075 

no 

3.103 

0.5703 

0.0096 

120 

3.921 

0.5588 

0.0120 

130 

4.895 

0.5467 

0.0150 

140 

6.060 

0.5343 

0.0187 

150 

7.382 

0.5207 

0.0230 

160 

8.934 

0.5063 

0.0283 

170 

10,68 

0.4913 

0.0347 

180 

12.70 

0.4751 

0.0423 

190 

13.66 

0.4570 

0.0516 

200 

17.57 

0.4365 

0.0633 

210 

20.50 

0.4124 

0.0790 

220 

23.82 

0.3810 

0.1011 

230 

27.57 

0.3329 

0.1405 

234.7 

29.9 

0.2344 

0.2344 

Hydrogen Hj 

°G atm d l%q, g/cc d vap, g/cc 

-258.27(0 


0.07631 

0.00020 

-256.75 


0.07494 

0.00038 

-253.24 


0.07134 

0.00116 

-252.74 

1 .0000 



-249.89 


0.06724 

0.00264 

-245.73 


0.06050 

0.00613 

-243.03 


0.05402 

0.01081 

-240.57 


0.04316 

0.01922 

-239.91 

12.80 

0.03102 

0.03102 

I Hydrogen Chloride IICI I 

HI 

atm 

d hq, g/cc 

d vap, g/cc 

-85.03(0 

1.00 

1.191 

0.0025 

-80 

1.32 

1.178 

0.0032 

-70 

2.19 

1.151 

0.0052 

-60 

3.45 

1.122 

0.0083 

-50 

5.20 

1.093 

0.012 

-40 

7.55 

1.063 

0.017 

-30 

10.62 

1.031 

0.023 

-20 

14.53 

0.997 

0.032 

-10 

19.43 

0.962 

0.042 

0 

25.46 

0.924 

0.054 

+10 

32.78 

0.881 

0.072 

20 

41 .58 

0.831 

0.097 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCSES 


Hydrogen Chloride (Cont.) 


30 

52.08 

0.772 

0.130 

40 

64.52 

0.697 

0.180 

50 

79 19 

0.592 

0.260 

61.4 

81.55 

0.424 

0.424 


lodobenzeno CeHsI 



atm 

d liq, g/cc 

d vaPf g/cc 

188.45(/) 

190 

1.000 

1.043 

1.5639 

0.0059 

200 

1.304 

1.5470 

0.0073 

210 

1.621 

1.6297 

0.0089 

220 

2.000 

1.5124 

0.0108 

230 

2.441 

1.4941 

0.0130 

240 

2.964 

1.4764 

0.0156 

250 

3.553 

1.4581 

0.0185 

260 

4.237 

1.4384 

0.0220 

270 

5.020 

1.4190 

0.0260 

448 

44.61 

0.5814 

0.5814 


Methane CH4 





d vap, g/cc 

-161.6 (/) 

1 .00 

0.4245 

0.0018 

-160 

1.13 

0.4222 

0.0020 

-150 

2.35 

0.4075 

0.0039 

-140 

4.38 

0.3916 

0.0068 

-130 

7.45 

0.3742 

0.0112 

-120 

11.84 

0.3547 

0.0175 

-110 

17.83 

0.3324 

0.0269 

-100 

25.7 

0.3050 

0.0413 

- 90 

35.9 

0.2668 

0.0665 

- 82.1 

45.8 

0.1615 

0.1615 

Methyl Acetate CH3CO2GH3 

“G 

atm 


d vap^ g/cc 

67.15(/) 

1.000 

0.8840 

0.002830 

60 

1.104 

0.8800 

0.003076 

70 

1.537 

0.8662 

0.004193 

80 

2.092 

0.8519 

0.005618 

90 

2.791 

0.8374 

0.007440 

100 

3.659 

0.8221 

0.009671 

110 

4.719 

0.8060 

0.01239 

120 

5.998 

0.7893 

0.01570 

130 

7.623 

0.7715 

0.01970 

140 

9.325 

0.7632 

0.02454 

150 

11.43 

0.7339 

0.03026 

160 

13.88 

0.7133 

0.03731 

170 

16.71 

0.6907 

0.04598 

180 

19.95 

0.6671 

0.05682 

190 

23.64 

0.6410 

0.06993 

200 

27.84 

0.6100 

0.08658 

210 

32.66 

0.5741 

0.1091 

220 

37.92 

0.5281 

0.1416 

230 

43.92 

0.4527 

0.2028 

233.7 

46.31 

0.3252 

0.3252 


1 Methyl Alcohol CH3OH I 


atm 

d liq, g/cc 

d vap, g/cc 

64.7{l> 

1.000 

0.7510 

0.001222 

70 

1.220 

0.7460 

0.001465 

60 

1.764 

0.7355 

0.002084 

90 

2.494 

0.7250 

0.002907 

100 

3.452 

0.7140 

0.003984 

110 

4.688 

0.7020 

0.005376 

120 

6.255 

0.6900 

0.007142 

130 

8.213 

0.6770 

0.009379 

140 

10.63 

0.6640 

0.01216 

150 

13.57 

0.6495 

0.01562 

160 

17.11 

0.6340 

0.01994 

170 

21.34 

0.6161 

0.02526 

180 

26.35 

0.5980 

0.03186 

190 

32.23 

0.5770 

0.04010 

200 

39.08 

0.5530 

0.05075 

210 

47.03 

0.5255 

0.06521 

220 

56.18 

0.4900 

0.08635 

225 

61.25 

0.4675 

0.1003 

230 

66.67 

0.4410 

0.1187 

235 

72.47 

0.4054 

0.1438 

240.0 

78.5 

0.2722 

0.2722 

I Methyl n-Hiityrate C3H7CO2CH3 | 


atm 

d ItQ, g/cc 

d vap, g/cc 

t 02. 75(0 

1.000 

0.8035 

0.003595 

110 

1.245 

0.7945 

0.004374 

120 

1.649 

0.7816 

0.005708 

130 

2.148 

0.7685 

0.007353 

140 

2.756 

0.7551 

0.009294 

150 

3.488 

0.7415 

0.01168 

160 

4.359 

0.7270 

0.01459 

170 

5.386 

0.7122 

0.01807 

180 

6.587 

0.6964 

0.02215 

190 

7.982 

0.6800 

0.02699 

200 

9.593 

0.6633 

0.03268 

210 

11.44 

0.6448 

0.03968 

220 

13.55 

0.6251 

0.04831 

230 

15.96 

0.6018 

0.05848 

240 

18.69 

0.5773 

0.07143 

250 

21.77 

0.5505 

0.08696 

260 

25.25 

0.5166 

0.1091 

270 

29.17 

0.4721 

0.1416 

275 

31.31 

0.4386 

0.1691 

280 

33.58 

0.3812 

0.2201 

281.3 

34.3 

0.3002 

0.3002 

1 Methyl im-Butyrate C3H7CO2CH3 I 


atm 

d liq, g/cc 

d vap, g/cc 

92.3 

1.000 

0.8040 

0.003617 

100 

1.257 

0.7945 

0.004472 

110 

1.675 

0.7815 

0.005882 

120 

2.193 

0.7680 

0.007628 

130 

2.826 

0.7539 

0.009718 

140 

3.588 

0.7396 

0.01224 

150 

4.497 

0.7248 

0.01633 
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ORTHOBARIC DENSITIES OR VOLUMES OF VARIOUS SUBSTANCES 


Methyl Ether (Coot.) 



Methyl iw-Butyrate (Cent.) 1 

mm 

atm 

d liq, g/ca 

d vap, g/cc 

160 

5.569 

0.7095 

0.01903 

170 

6.825 

0.6933 

0.02346 

180 

8.280 

0.6767 

0.02869 

190 

9.960 

0.6593 

0.03490 

200 

11.89 

0.6411 

0.04228 

210 

14.09 

0.6200 

0.05141 

220 

16.59 

0.5961 

0.06289 

230 

19.43 

0.5690 

0.07722 

240 

22.64 

0.5386 

0.09615 

250 

26.25 

0.5021 

0.1218 

260 

30.32 

0.4495 

0.1623 

265 

32.54 

0.4036 

0.2033 

267.55 

33.9 

0.3012 

0.3012 

1 Methyl Chloride CH^Cl I 


atm 

d Itq, g/cAS 

d vap, g/cc 

-24.0 

1.00 

0.997 

0.00255 

-20 

1.18 

0.990 

0.00297 

-10 

1.74 

0.973 

0.00427 

0 

2.60 

0.955 

0.00599 

+10 

3.49 

0.937 

0.00820 

20 

4.75 

0.918 

0.0110 

30 

6.35 

0.898 

0.0145 

40 

8.33 

0.878 

0.0189 

50 

10.7 

0.856 

0.0242 

60 

13.6 

0.832 

0.032 

70 

17.1 

0.809 

0.039 

80 

21.2 

0.783 

0.049 

90 

25.9 

0.756 

0.060 

100 

31.4 

0.725 

0.075 

110 

37.8 

0.690 

0.094 

120 

45.0 

0.647 

0.120 

130 

53.2 

0.592 

0.159 

140 

62.6 

0.497 

0.238 

143.1 

65.9 

0.353 

0.353 

Methyl Etlier (CH3)20 

®C atm dlig,ft/cc dvap,glcc 

-23.7 

1.000 

0.7222 

0.0024 

-20 

1.17 

0.7174 

0.0027 

-10 

1.74 

0.7040 

0.0039 

0 

2.54 

0.6905 

0.0055 

+10 

3.69 

0.6759 

0.0076 

20 

4.95 

0.6610 

0.0104 

30 

6.62 

0.6455 

0.0142 

40 

8.69 

0.6292 

0.0188 

60 

11.26 

0.6116 

0.0241 

60 

14.27 

0.5932 

0.0306 

70 

17.90 

0.5735 

0.0385 

80 

22.10 

0.6517 

0.0484 

90 

26.9 

0.6267 

0.0623 

100 

32.6 

0.4950 

0.0810 

110 

39.0 

0.4576 

0.1060 

115 

42.5 

0.4350 

0.1222 

120 

46.3 

0.4040 

0.1466 


125 

50.3 

0.3510 

0.1930 

126.9 

52.0 

0.2714 

0.2714 

1 Methyl Ethyl Ether CH3OC2H5 1 


atm 

d liq, g/cc 

_d vap, g/cc 

7.6 

1.000 

0.716 

0.003 

10 

1.10 

0.713 

0.004 

20 

1.61 

0.700 

0.006 

30 

2.29 

0.687 

0.008 

40 

3.14 

0.672 

0.010 

50 

4.24 

0.658 

0.013 

60 

5.56 

0.644 

0.016 

70 

7.21 

0.628 

0.019 

80 

9.16 

0.612 

0.023 

90 

11.4 

0.596 

0.029 

100 

14.2 

0.579 

0.034 

110 

17.3 

0.560 

0.040 

120 

20.9 

0.540 

0.050 

130 

25.0 

0.516 

0.064 

140 

29.6 

0.487 

0.082 

150 

34.7 

0.450 

0.109 

160 

40.5 

0.401 

0.153 

164.7 

43.4 

0.272 

0.272 


Methyl Formate lICOsCHj 


31.9 

1.000 

0.9569 

0.002468 

40 

1.355 

0.9447 

0.003236 

50 

1.903 

0.9294 

0.004456 

60 

2.608 

0.9133 

0.006039 

70 

3.500 

0.8968 

0.008032 

80 

4.610 

0.8803 

0.01049 

90 

5.969 

0.8634 

0.01350 

100 

7.614 

0.8452 

0.01723 

110 

9.582 

0.8264 

0.02160 

120 

11,91 

0.8070 

0.02688 

130 

14.64 

0.7860 

0.03344 

140 

17.83 

0.7638 

0.04124 

150 

21.46 

0.7403 

0.05063 

160 

25.64 

0.7136 

0.06231 

170 

30.40 

0.6844 

0.07634 

180 

35.76 

0.6521 

0.09434 

190 

41.78 

0.6148 

0.1178 

200 

48.50 

0.5658 

0.1524 

210 

55.95 

0.4857 

0.2188 

214.0 

59.15 

0.3489 

0.3489 

‘‘C 

Methyl Mercaptan CHjSH 
atm d liq, g/cc t 

f "Of r 

6.0 

1.000 

0.888 

0.002 

10 

1,16 

0.882 

0.002 

20 

1.68 

0.868 

0.003 

30 

2.36 

0.854 

0.004 

40 

3.22 

0.840 

0.004 

60 

4.33 

0.827 

0.006 
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1 Methyl Mercaptan (Cont.) I 

®C 

atm 

d hq, g/cc 

d vap , g/cc 

60 

5.68 

0.813 

0.005 

70 

7.36 

0.799 

0.006 

80 

9.33 

0.783 

0.008 

90 

11.7 

0.768 

0.011 

100 

14.5 

0.752 

0.015 

110 

17.6 

0.734 

0.020 

120 

21.3 

0.714 

0.027 

130 

25.5 

0.692 

0.036 

140 

30.3 

0.669 

0.048 

150 

35.7 

0.643 

0.062 

160 

41.6 

0.612 

0.079 

170 

48.6 

0.577 

0.102 

180 

56.2 

0.535 

0.131 

190 

65.0 

0.477 

0.179 

196.8 

71.4 

0.323 

0.323 

1 Methyl Propionate CzHiCOfCHs 1 


79.7 

1.000 

0.8412 

0.003173 

80 

1.006 

0.8408 

0.003199 

90 

1.379 

0.8273 

0.004301 

100 

1.851 

0.8137 

0.005714 

110 

2.440 

0.7996 

0.007446 

120 

3.165 

0.7852 

0.009569 

130 

4.043 

0.7706 

0.01214 

140 

5.096 

0.7553 

0.01529 

150 

6.345 

0.7390 

0.01905 

160 

7.812 

0.7221 

0.02356 

170 

9.523 

0.7045 

0.02907 

180 

11.50 

0.6856 

0.03552 

190 

13.78 

0.6657 

0.04320 

200 

16.38 

0.6445 

0.05236 

210 

19.33 

0.6207 

0.06390 

220 

22.68 

0.5938 

0.07812 

230 

26.46 

0.5635 

0.09662 

240 

30.70 

0.5220 

0.1236 

245 

33.01 

0.4976 

0.1418 

250 

35.46 

0.4655 

0.1675 

255 

38.04 

0.4151 

0.2118 

267.4 

39.34 

0.3124 

0.3124 


Methyl 9 a 

MUe (CH.IiS 


1 ®C atm dliQ,g/cc dvap, g/cc | 

35.8 

1.000 

0.831 

0.002 

40 

1.15 

0.826 

0.003 

00 

1.60 

0.814 

0.003 

60 

2.15 

0.803 

0.003 

70 

2.84 

0.791 

0.004 

80 

3.68 

0.777 

0.006 

90 

4.70 

0.764 

0.008 

100 

6.97 

0.750 

0.010 

110 

7.46 

0.736 

0.013 

120 

9.14 

0.721 

0.016 

180 

11.1 

0.706 

0.020 

140 

13.4 

0.689 

0.026 


1 Methyl Sulfide (Cont.) I 

**0 

atm 

d liq, g/00 

d vap, g/cc 

150 

16.0 

0.671 

0.032 

160 

19.1 

0.652 

0.040 

170 

22.4 

0.632 

0.050 

180 

26.2 

0.610 

0.063 

190 

30.6 

0.585 

0.076 

200 

35.6 

0.559 

0.092 

210 

41.6 

0.528 

0.113 

220 

47.0 

0.486 

0.146 

229.9 

54.6 

0.306 

0.306 

1 Nitrous Oxide N2O I 

“G 

atm 

d liq, g/cc 

d vap, g/cc 

-89.5 

1.00 

1.226 

0.0031 

-80 

1.70 

1.199 

0.0050 

-70 

2.81 

1.170 

0.0080 

-60 

4.40 

1.140 

0.0122 

-60 

6.6 

1.108 

0.018 

-40 

9.5 

1.075 

0.025 

-30 

13.3 

0.040 

0.035 

-20 

18.1 

1.001 

0.048 

-10 

24.0 

0.958 

0.066 

0 

31.3 

0.910 

0.087 

+10 

40.0 

0.856 

0.115 

20 

50.3 

0.784 

0.161 

30 

62.6 

0.679 

0.240 

36.5 

71,7 

0.457 

0.457 

1 n-Ootane CsIliB 1 


atm 

d hfl, g/cc 

d vap, g/cc 

125.8 

1.000 



130 

1.130 

0.6071 

0.0042 

140 

1.466 

0.5973 

0.0054 

150 

1.875 

0.5875 

0.0068 

160 

2.378 

0.5772 

0.0085 

170 

2.967 

0.5667 

0.0107 

180 

3.651 

0.5556 

0.0132 

190 

4.454 

0.5441 

0.0161 

200 

5.395 

0.5317 

0.0196 

210 

6.480 

0.5189 

0.0236 

220 

7.730 

0.5053 

0.0287 

230 

9.145 

0.4901 

0.0348 

240 

10.79 

0.4732 

0.0424 

250 

12.63 

0.4554 

0.0512 

260 

14.71 

0.4364 

0.0622 

270 

17.08 

0.4123 

0.0772 

280 

19.74 

0.3818 

0.0983 

290 

22.57 

0.3365 

0.1346 

296.7 

24.61 

0.2327 

0.2327 


2uE! 

atm 

m O2 
ii«t,e/oo 

d vap, g/00 


-210.4 1.2746 O.O4865 

-182.95 1.000 

-182.0 
-164.5 


1.1415 

0.9768 


0.00490 

0.0386 
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ne (Cont.) 



Oxygen 

(Cont.) 



_atm c 

i liQ, g/cc 

d vap^ r/cc 

-140.2 


0.8742 

0.0805 

-129.9 


0.7781 

0.1320 

-123.3 


0.6779 

0.2022 

- 120.4 


0.6032 

0.2701 

-118.4 

50.1 

0.4299 

0.4299 


n-Pentaue 

C5H12 


“C 

atm 

dli^, g/co 

d vap, g/cc 

36.16 

1.000 



40 

1.149 

0.6062 

0.0034 

50 

1.570 

0.5957 

0.0045 

60 

2.112 

0.5850 

0.0060 

70 

2.788 

0.5739 

0.0079 

80 

3.599 

0.5624 

0.0101 

90 

4.606 

0.5503 

0.0120 

100 

5.803 

0.5377 

0.0163 

110 

7.217 

0.5248 

0.0202 

120 

8.868 

0.5107 

0.0250 

130 

10.78 

0.4957 

0.0310 

140 

13.01 

0.4787 

0.0386 

150 

15.54 

0.4604 

0.0476 

160 

18.49 

0.4349 

0.0591 

170 

21.78 

0.4162 

0.0735 

180 

25.46 

0.3867 

0.0935 

190 

29.61 

0.3485 

0.1269 

195 

31.91 

0.3065 

0.1609 

196.6 

33.3 

0.2323 

0.2323 

uo-Peutuno C5H12 

®C atm d Itq^ r/cc d vap, r/cq 

27.95 

1.000 



30 

1.078 

0.6092 

0.0033 

40 

1.600 

0.5988 

0.0045 

50 

2.020 

0.5881 

0.0060 

60 

2.679 

0.5769 

0.0078 

70 

3.495 

0.5656 

0.0101 

80 

4.454 

0.5540 

0.0129 

90 

5.632 

0.6413 

0 0162 

100 

7.033 

0.5278 

0 0202 

110 

8.664 

0.5140 

0.0261 

120 

10.55 

0.4991 

0.0311 

130 

12.74 

0.4826 

0.0383 

140 

15.30 

0.4642 

0.0473 

150 

18.16 

0.4445 

0.0583 

160 

21.45 

0.4206 

0.0729 

170 

25.14 

0.3914 

0.0934 

180 

29.20 

0.3498 

0.1258 

185 

31.58 

0.3142 

0.1674 

187.8 

32.90 

0.2343 

0.2343 


Phosgene 
atm d 

COCh 
<». */cc 

d vap, g/cc 

7.95 

1.00 

1.409 

0.005 

10 

1.08 

1.405 

0.005 

20 

1.55 

1.381 

0.007 


30 

2.17 

1.367 

0.009 

40 

2.97 

1.332 

0.012 

50 

3.99 

1.306 

0.016 

60 

5.25 

1.280 

0.020 

70 

6.81 

1.252 

0.024 

80 

8.68 

1.224 

0.030 

90 

10.94 

1.195 

0.037 

100 

13.6 

1.165 

0.046 

110 

16.7 

1.134 

0.057 

120 

20.3 

1.100 

0.072 

130 

24.4 

1.062 

0.090 

140 

29.1 

1.017 

0.112 

150 

34.4 

0.966 

0.142 

160 

40.4 

0.903 

0.182 

170 

47.0 

0.826 

0.239 

180 

54.4 

0.685 

0.359 

182 

56 

0.520 

0.520 


Phosphine PII3 


-87.6 

1.00 

0.746 

0.0023 

-80 

1.46 

0.738 

0.0032 

-70 

2.30 

0.725 

0.0050 

-60 

3.47 

0.712 

0.0073 

-50 

5.0 

0.698 

0.010 

-40 

7.1 

0.684 

0.014 

-30 

9.7 

0.668 

0.019 

-20 

12.9 

0.651 

0.025 

-10 

16.8 

0.633 

0.033 

0 

21.6 

0.613 

0.042 

+10 

27.4 

0.591 

0.053 

20 

34.2 

0.566 

0.067 

30 

42.3 

0.537 

0.086 

40 

51.9 

0.50 

0.11 

51.3 

64 5 

0.30 

0.30 


Propionic Acid C2H5CO2H 


140 

0.860 

0.004 

150 

0.848 

0.004 

160 

0.837 

0.005 

170 

0.825 

0.006 

180 

0.813 

0.008 

190 

0.800 

0.010 

200 

0.786 

0.012 

210 

0.772 

0.015 

220 

0.757 

0.019 j 

230 

0.740 

0.024 

240 

0.722 

0.029 

250 

0.703 

0.035 

260 

0.683 

0.043 

270 

0.663 

0.051 

280 

0.642 

0.060 

290 

0.619 

0.071 
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Triethylamine (Cont. ) 1 


atm 

d Ug, g/op 

d vap, g/co 

170 


0.565 

0.026 

180 


0.552 

0.030 

190 


0.538 

0.035 

200 


0.523 

0.040 

210 


0.507 

0.046 

220 


0.488 

0.056 

230 


0.466 

0.071 

240 


0.437 

0.090 

250 


0.399 

0.115 

260 


0.335 

0.175 

262 

30 

0.251 

0.251 


1 Xenon Xe I 

°C 

atm 


dvap, g/oc 

-70 


2.792 

0.048 

-60 

8.570 

2.699 

0.079 

-50 


2.605 

0.108 

-40 

15.85 

2.511 

0.137 1 

-30 


2.410 

0.180 

-20 

26.73 

2.292 

0.238 

-10 


2.169 

0.313 

0 

41.24 

1.987 

0.421 

H-10 


j.745 

0.602 

15 


1.528 

0.791 

16 


1.468 

0.844 

16.6 

58.22 

1.154 

1.J64 


DENSITY OF MOIST AIR 


The density of moist air depends upon the temperature, the humidity, and the 
barometric pressure. It is expressed by the equation: 


A 


- Z)t X 


P - 0.3783c 
760 


where dt is the density of the moist air at the temperature t; Dt is the density of dry 
air at the temperature i (see the table Specific Gravity of Air ) ; P is the height of the 
barometer after correction and reduction to standard conditions, and is expressed in 
millimeters of mercury (see the section on Barometry); e is the vapor pressure of 
water at the temperature of the dew point and is expressed in millimeters of mercury 
(see the table Vapor Pressure of Water), 

Example. To find the density of moist air at a temperature of 20°C, with a dew 
point of 10®C, and a corrected barometric pressure of 750 mm. 

Reference to the table of Specific Gravity of Air shows that D at 20®C is equal to 
0.0012046 g/ml. Reference to the table of Vapor Pressure of Water shows that at 
10®C (the temperature of the dew point) e is equal to 9.209 mm. Therefore, 

d . 0.CM2046 X 

760 

d = 0.0011832 g/ml = 1.1832 g/1 









1453 


VAPOR PRESSURE OP MERCURY 

From -38“ to 1300°C. 


Temp. ®C. mm of Hg I 

1 Temp. °C. mm of Hg | 

1 Temp. °C. mm of Hg 

-38 

0.05146 

88 

0.1413 

214 

26.826 

-36 

O.O5I97 

90 

0.1582 

216 

28.504 

-34 

O.O5266 

92 

0.1769 

218 

30.271 

-32 

O.O5359 

94 

0.1976 

220 

32.133 

-30 

0.05478 

96 

0.2202 

222 

34.092 

-28 

O.O563O 

98 

0.2453 

224 

36.153 

-26 

O.O5828 

100 

0.2729 

226 

38.318 

-24 

O.O4IO8 

102 

0.3032 

228 

40.595 

-22 

O.O4I4O 

104 

0.9366 

230 

42.989 

-20 

O.O4I8I 

106 

0.3731 

232 

45.503 

-18 

O.O4232 

108 

0.4132 

234 

48.141 

-16 

0.04298 

110 

0.4572 

236 

50.909 

-14 

0.04380 

112 

0.5052 

238 

53.812 

-12 

0.04481 

114 

0.6576 

240 

56.855 

-10 

O.O46O6 

116 

0.6150 

242 

60.044 

- 8 

0.04762 

118 

0.6776 

244 

63.384 

- 6 

O.O4954 

120 

0.7457 

246 

66.882 

- 4 

O.O3II9 

122 

0.6198 

248 

70.543 

- 2 

O.O3I49 

124 

0.9004 

250 

74.375 

0 

O.O3I85 

126 

0.9882 

252 

78.381 

+ 2 

O.O3228 

128 

1.084 

254 

82.568 

4 

0.03276 

130 

1.186 

256 

86.944 

6 

O.O3335 

132 

1.298 

258 

91.518 

8 

O.O34O6 

134 

1.419 

260 

96.296 

10 

O.O349O 

136 

1.651 

262 

101.28 

12 

0.03688 

138 

1.692 

264 

106.48 

14 

O.O37O6 

140 

1.845 

266 

111.91 

16 

0.03846 

142 

2.010 

268 

117.57 

18 

0.001009 

144 

2.188 

270 

123.47 

20 

0.001201 

146 

2.379 

272 

129.62 

22 

0.001426 

148 

2.585 

274 

136.02 

24 

0.001691 

150 

2.807 

276 

142.69 

^6 

0.002000 

152 

3.046 

278 

149.64 

28 

0.002359 

154 

3.303 

280 

156.87 

30 

0.002777 

156 

3.578 

282 

164.39 

32 

0.003261 

158 

3.873 

284 

172.21 

34 

0.003823 

160 

4.189 

286 

180.34 

36 

0.004471 

162 

4.528 

288 

188.79 

38 

0.005219 

164 

4.890 

290 

197.57 

40 

0.006079 

166 

6.277 

292 

206.70 

42 

0.007067 

168 

5.689 

294 

216.17 

44 

0.008200 

170 

6.128 

296 

226.00 

46 

0.009497 

172 

6.596 

298 

236.21 

48 

0.01098 

174 

7.095 

300 

246.80 

60 

0.01267 

176 

7.626 

302 

257.78 

52 

0.01459 

178 

8.193 

304 

269.17 

54 

0.01677 

180 

8.796 

306 

280.98 

56 

0.01925 

182 

9.436 

308 

293.21 

58 

0.02206 

184 

10.116 

310 

305.89 

60 

0.02524 

186 

10.839 

312 

319.02 

62 

0.02883 

188 

11.607 

314 

332.62 

64 

0.03287 

190 

12.423 

316 

346.70 

66 

0.03740 

192 

13.287 

318 

361.26 

68 

0.04251 

194 

14.203 

320 

376.33 

70 

0.04825 

196 

15.173 

322 

391.92 

72 

0.05469 

198 

16.200 

324 

408.04 

74 

0.06189 

200 

17.287 

326 

424.71 

76 

0.06993 

202 

18.437 

328 

441.94 

78 

0.07889 

204 

19.652 

330 

459.74 

80 

0.08880 

206 

20.936 

332 

478.13 

82 

0.1000 

208 

22.292 

334 

497.12 

84 

0.1124 

210 

23.723 

336 

616.74 

86 

0.1261 

212 

25.233 

338 

537.00 
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VAPOR PRESSURE OF MERCURY 


Temp. ®C. 

mm ofHff 

Temp. ^C. 

mm of 

Temp. ®C. 

mm of Hg 

340 

557.90 

374 

1028.9 

520 

7691 

342 

679.45 

376 

1064.4 

550 

10650 

344 

601.69 

378 

1100.9 

600 

22.87atm. 

346 

624.64 

380 

1138.4 

650 

35.49atm. 

348 

648.30 

382 

1177.0 

700 

52. 51 atm. 

350 

672.69 

384 

1216.6 

750 

74.86atm. 

352 

697.83 

386 

1257.3 

800 

103.31atm. 

354 

723.73 

388 

1299.1 

850 

138.42atm. 

356 

750.43 

390 

1341.9 

900* 

180.92atm. 

358 

777.92 

392 

1386.1 

950 

226.58atm. 

360 

806.23 

394 

1431.3 

1000 

290.5atm. 

362 

835.38 

396 

1477.7 

1050 

358.1 atm. 

364 

865.36 

398 

1525.2 

1100 

437.3atm. 

366 

896.23 

400 

1574.1 

1150 

521.3atm. 

368 

928.02 

430 

2464 

1200 

616.8atm. 

370 

960.66 

460 

3715 

1250 

721.4atm. 

372 

994.34 

490 

5420 

1300 

835.9atm. 


* Critical point. 

VAPOR PRESSURE OF LIQUID AMMONIA, NIL 


Se6 also Orthobaric Densities or Volumes of Various Substances. 


/°C. 



p in atm 

ec. 

p in atm 

-78 

0.0582 

-6 

3.3677 

66 

29.784 

-76 

0.0683 

-4 

3.6405 

68 

31.211 

-74 

0.0797 

-2 

3.9303 

70 

32.687 

-72 

0.0929 

0 

4.2380 

72 

34.227 

-70 

0,1078 

+2 

4.5640 

74 

35.813 

-68 

0.1246 

4 

4.9090 

76 

37.453 

-66 

0.1437 

6 

5.2750 

78 

39.149 

-64 

0.1651 

8 

5.6610 

80 

40.902 

-62 

0.1891 

10 

6.0685 

82 

42.712 

-60 

0.2161 

12 

6.4985 

84 

44.582 

-58 

0.2461 

14 

6.9520 

86 

46.511 

-56 

0.2796 

16 

7.4290 

88 

48.503 

-54 

0.3167 

18 

7.9310 

90 

50.558 

-62 

0.3578 

20 

8.4585 

92 

52.677 

-50 

0.4034 

22 

9.0125 

94 

54.860 

-48 

0.4536 

24 

9.5940 

96 

57.111 

-46 

0.5087 

26 

10.2040 

98 

59.429 

-44 

0.5693 

28 

10.8430 

100 

61.816 

-42 

0.6357 

30 

11.512 

102 

64.274 

-40 

0.7083 

32 

12.212 

104 

66.804 

-38 

0.7876 

34 

12.943 

106 

69.406 

-36 

0.8738 

36 

13.708 

108 

72.084 

-34 

0.9676 

38 

14.507 

110 

74.837 

-32 

1.0695 

40 

15.339 

112 

77.668 

-30 

1.1799 

42 

16.209 

114 

80.578 

-28 

1.2992 

44 

17.113 

116 

83.570 

-26 

1.4281 

46 

18.056 

118 

86.644 

-24 

1.6671 

48 

19.038 

120 

89.802 

-22 

1.7166 

50 

20.059 

122 

93.045 

-20 

1.8774 

52 

21.121 

124 

96.376 

-18 

2.0499 

54 

22.224 

126 

99.796 

-16 

2.2349 

56 

23.372 

128 

103.309 

-14 

2.4328 

68 

24.562 

130 

106.913 

-12 

2.6443 

60 

25.797 

132 

110.613 

«io 

2.8703 

62 

27.079 

132.3 

111.3(o.p.) 

- 8 

3.1112 

64 

28.407 
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PARTIAL PRESSURES OF AQUEOUS AMMONIA SOLUTIONS 

Perman, Jour. Chem. Soc. 83, H68 (1903). 



X456 


PROPERTIES OF SATURATED AMMONIA 

Heat Content Above — 40®F. Entropy From — 40®F. 

U, S. Bureau of Standards, Circ. 1923. 

To convert: Ib/ft* to kg/m^ multiply by 16.018 

ftVlb to ms/kg multiply by 0.062426 
Ib/in.* to kg/cm2 multiply by 0.070307 
btu/lb to gcal/g multiply by 0.5556 
thermochemical calory to int. joule multiply by 4.1833 
absolute pressures above 14.71 lb/in.2 to gage pressures lb/in. 2 , sub 
tract 14.71 




Saturated vapor 

liq. 

lioat btu/!b 

Entropy bt,u/lb/®F 


I 

i 

. a 

Spec. vol. 
Ift3/lb 

Density 

lb/ft3 

Density 

Liquid 

Vapor 

Latent 

i 

Liquid 

Vapor 

op 


P 

»« 

Pc 

d 

h{ 

ha 

htg 

St 

Sfg 

-60 

-51.11 

5.55 

44.73 

0.02235 

43.91 

-21 .2 

589.6 

610.8 

-0.0517 

1 .4769 

-58 

-60.00 

5.93 

42.06 

.02378 


-19.1 

590.4 

609.5 

-0.0464 

1.4713 

-66 

-48.89 

6.33 

39.56 

.02528 


-17.0 

591 .2 

608.2 

-0.0412 

1 .4658 

-54 

-47.78 

6.75 

37.24 

.02685 


-14.8 

592.1 

606.9 

-0.0360 

1 .4604 

-52 

-46.67 

7.20 

35.09 

.02850 


-12.7 

592.9 

605.6 

-0.0307 

1.4551 

-60 

-46.56 

7.67 

33.08 

.03023 

43.49 

-10.6 

593.7 

604.3 

-0.0256 

1.4497 

-48 

-44.44 

8.16 

31.20 

.03205 


-8.5 

694.4 

602.9 

-0.0204 

1.4445 

-46 

-43.33 

8.68 

29.45 

.03395 


-6.4 

595.2 

601 .6 

-0.0153 

1 .4393 

-44 

-42.22 

9.23 

27.82 

.03595 


-4.3 

596.0 

600.3 

-0.0102 

1 .4342 

-42 

-41.11 

9.81 

26.29 

.03804 


-2.1 

596.8 

598.9 

-0.0051 

1.4292 

-40 

-40.00 

10.41 

24.86 

.04022 

43.08 

0.0 

597.6 

597.6 

0.0000 

1.4242 

-38 

-38.89 

11.04 

23.53 

.04251 


2.1 

598.3 

596.2 

.0051 

1.4193 

-36 

-37,78 

11.71 

22.27 

.04489 


4.3 

599.1 

594.8 

.0101 

1.4144 

-34 

-36.67 

12.41 

21.10 

,04739 


6.4 

599.9 

593.5 

.0151 

1.4096 

-32 

-36.56 

13.14 

20.00 

.04999 


8.5 

600.6 

592.1 

.0201 

1.4048 

-30 

-34.44 

13.90 

18.97 

.05271 

42,65 

10.7 

601 .4 

590.7 

.0250 

1.4001 

-28 

-33.33 

14.71 

18.00 

.05555 


12.8 

602.1 

589.3 

.0300 

1 .3955 

-26 

-32.22 

15.55 

17.09 

.05850 


14.9 

602.8 

587.9 

.0350 

1 .3909 

-24 

-31.11 

16.42 

16.24 

.06158 


17.1 

603.6 

586.5 

.0399 

1.3863 

-22 

-30.00 

17.34 

15.43 

.06479 


19.2 

604.3 

585.1 

.0448 

1 .3818 

-20 

-28.89 

18.30 

14.68 

.06813 

42.22 

21.4 

605.0 

583.6 

.0497 

1.3774 

-18 

-27.78 

19.30 

13.97 

.07161 


23.5 

605.7 

582.2 

.0545 

1 .3729 

-16 

-26.67 

20.34 

13.29 

.07522 


25.6 

606.4 

580.8 

.0594 

1.3686 

-14 

-25.66 

21.43 

12.66 

.07898 


27.8 

607.1 

579,3 

.0642 

1 . 3643 

-12 

-24.44 

22.56 

12.06 

.06289 


30.0 

607.8 

577.8 

.0690 

1.3600 

-10 

-23.33 

23.74 

11.50 

.08695 

41.78 

32.1 

608.5 

576.4 

.0738 

1.3558 

-8 

-22.22 

24.97 

10.97 

.09117 


34,3 

609.2 

574.9 

.0786 

1 .3516 

-6 

-21.11 

26.26 

10.47 

.09555 


36.4 

609.8 

573.4 

.0833 

1.3474 

-4 

-20.00 

27.59 

9.991 

.1001 


38.6 

610.5 

571.9 

.0880 

1 .3433 

-2 

-18.89 

28.98 

9.541 

.1048 


40.7 

611.1 

670.4 

.0928 

1 .3393 

0 

-17.78 

30.42 

9.116 

.1097 

41.34 

42.9 

611.8 

568.9 

.0975 

1.3352 

2 

-16.67 

31.92 

8.714 

.1148 


45.1 

612.4 

567.3 

.1022 

1 .3312 

4 

-15.56 

33.47 

8.333 

.1200 


47.2 

613.0 

565.8 

.1069 

1 .3273 

6 

-14.44 

35.09 

7.971 

.1254 


49.4 

613.6 

564.2 

.1115 

1 . 3234 

8 

-13.33 

36.77 

7.629 

.1311 


51.6 

614.3 

662.7 

.1162 

1 .3195 

10 

-12.22 

38.51 

7.304 

.1369 

40.89 

63.8 

614.9 

561.1 

.1208 

1.3157 

12 

-11.11 

40.31 

6.996 

.1429 


56.0 

615.5 

559.5 

.1254 

1 .3118 

14 

-10.00 

42.18 

6.703 

.1492 


58.2 

616.1 

557.9 

.1300 

1 .3081 

16 

-8.89 

44.12 

6.425 

.1556 


60.3 

616.6 

556.3 

.1346 

1.3043 

18 

-7.78 

46.13 

6.161 

.1623 


62.5 

617.2 

554.7 

.1392 

1 .3006 
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PROPERTIES OF SATURATED AMMONIA 


Saturated vapor Liq. Heatbtu/lb Entropy btu /lb /®F 



•M 

d 

1 

ii 

if 

1 

Density 

lb/ft3 

Density I 

Ib/ft* 

1 

Vapor 

Latent 

Liquid 

Vapor 

OJ* 


p 


p« 

d 

hf 


htg 

SI 

stg 

20 

-6.67 

48.21 

5.910 

0.1692 

40.43 

64.7 

617.8 

553 1 

0 1437 

1 . 2969 

22 

— 5.56 

50.36 

5.671 

.1763 


66.9 

618.3 

551 .4 

.1483 

1 .2933 

24 

—4.44 

52 59 

5.443 

.1837 


69.1 

618.9 

549.8 

.1528 

1.2897 

26 

—3.33 

54.90 

5 227 

.1913 


71.3 

619 4 

548.1 

.1573 

1 . 2861 

28 

—2.22 

57.28 

5.021 

.1992 


73.5 

619.9 

546.4 

.1618 

1.2825 

30 

-1.11 

59.74 

4.825 

.2073 

39.96 

75.7 

620.5 

544.8 

.1663 

1.2790 

32 

0.00 

62.29 

4.637 

.2156 


77.9 

621 .0 

543.1 

.1708 

1 2755 

34 

1.11 

64.91 

4.459 

.2243 


B0.1 

621.5 

541.4 

.1753 

1.2721 

36 

2.22 

67.63 

4.289 

.2332 


82.3 

622.0 

539.7 

.1797 

1.2686 

38 

3.33 

70.43 

4.126 

.2423 


84.6 

622.5 

537.9 

.1841 

1.2652 

40 

4.44 

73.32 

3.971 

.2518 

39.49 

•6.8 

623.0 

536.2 

.1885 

1.2618 

42 

5.56 

76.31 

3.823 

.2616 


89.0 

623.4 

534.4 

.1930 

1.2585 

44 

6.67 

79.38 

3.682 

.2716 


81 .2 

623.9 

532.7 

.1974 

1.2552 

46 

7.78 

82.55 

3.547 

.2819 


93.5 

624.4 

530.9 

.2018 

1.2519 

48 

8.89 

85.82 

3.418 

.2926 


95.7 

624.8 

529.1 

.2062 

1.2486 

50 

10.00 

89.19 

3.294 

.3036 

39.00 

97.9 

625.2 

527.3 

.CI05 

1.2453 

52 

11.11 

92.66 

3.176 

.3149 


100.2 

625.7 

525.5 

.2149 

1 .2421 

54 

12 22 

96.23 

3 063 

.3265 


102.4 

626.1 

523.7 

.2192 

1.2389 

56 

13.33 

99.91 

2.954 

.3385 


104.7 

626.5 

521.8 

.2236 

1.2357 

58 

14.44 

1U3.7 

2.851 

.3508 


106.9 

626.9 

520.0 

.2279 

1.2326 

60 

15.56 

107.6 

2.751 

.3635 

38 50 

109.2 

627.3 

518.1 

.2322 

1.2294 

62 

16 67 

111.6 

2.656 

.3765 


111.5 

627.7 

516.2 

.2365 

1.2262 

64 

17 78 

115.7 

2.565 

.3899 


113.7 

628 0 

514.3 

.2408 

1.2231 

66 

18.89 

120.0 

2.477 

.4037 


116.0 

628.4 

512.4 

.2451 

1.2201 

68 

20.00 

124.3 

2.393 

.4179 


118.3 

628.8 

510.5 

.2494 

1.2170 

70 

21.11 

128.8 

2.312 

.4325 

38.00 

120.5 

629.1 

508.6 

.2537 

1.2140 

72 

22.22 

133.4 

2.235 

.4474 


122 8 

629 4 

506.6 

.2579 

1.2110 

74 

23.33 

138.1 

2.161 

.4628 


125.1 

629.8 

504.7 

.2622 

1 . 2080 

76 

24.44 

143.0 

2.089 

.4786 


127,4 

630.1 

502.7 

.2664 

1 .2050 

78 

25.56 

147.9 

2.021 

.4949 


129.7 

630.4 

500.7 

.2706 

1.2020 

80 

26.67 

153.0 

1.955 

.5115 

37.48 

132.0 

630.7 

498.7 

.2749 

1.1991 

82 

27.78 

158.3 

1.892 

.5287 


134.3 

631.0 

496.7 

.2791 

1.1962 

84 

28.89 

163.7 

1.831 

.5462 


136.6 

631.3 

494.7 

.2833 

1.1933 

86 

30.00 

169.2 

1,772 

.5643 


138.9 

631 .5 

492.6 

.2875 

1.1904 

88 

31.11 

174.8 

1.716 

.5828 


141.2 

631.8 

490.6 

.2917 

1.1875 

90 

32.22 

180.6 

1.661 

.6019 

36.95 

143 5 

632.0 

488.5 

.2958 

1.1846 

92 

33.33 

186.6 

1.609 

.6214 


145.8 

632.2 

486.4 

.3000 

1.1818 

94 

34.44 

192.7 

1.559 

.6415 


148.2 

632.5 

484.3 

.3041 

1.1789 

96 

35.56 

198.9 

1.510 

.6620 


150.5 

632.7 

482.1 

.3083 

1.1761 

98 

36.67 

205.3 

1.464 

.6832 


152.9 

632.9 

480.0 

.3125 

1.1733 

100 

37.78 

211.9 

1 .419 

.7048 

36.40 

155.2 

633.0 

477.8 

.3166 

1.1705 

102 

38.89 

218.6 

1.375 

.7270 


157.6 

633.2 

475.6 

.3207 

1.1677 

104 

40.00 

225.4 

1.334 

.7498 


159.9 

633.4 

473.6 

.3248 

1.1649 

106 

41.11 

232.5 

1.293 

.7732 


162.3 

633.5 

471.2 

.3289 

1.1621 

108 

42.22 

239.7 

1.254 

.7972 


164.6 

633.6 

469.0 

.3330 

1.1593 

110 

4.3.33 

247.0 

1.217 

.8219 

35.84 

167.0 

633.7 

466.7 

.3372 

1.1566 

112 

44.44 

254.5 

1.180 

.8471 


169.4 

633.8 

464.4 

.3413 

1.1538 

114 

45.56 

262,2 

1.145 

.8730 


171 .8 

633.9 

462.1 

.3453 

1.1510 

116 

46.67 

270.1 

1.112 

.8996 


174.2 

634.0 

459.8 

.3495 

1.1483 

118 

47.78 

278.2 

1.079 

.9269 


176.6 

634.0 

457.4 

.3535 

1.1456 

120 

48.89 

286.4 

1.047 

.9549 

35.26 

179.0 

634.0 

455.0 

.3576 

1.1427 

122 

60.00 

294.8 

1.017 

.9837 


181 .4 

634.0 

452.6 

.3618 

1.1400 

124 

51.11 

303.4 

0.987 1 

.0132 


183.9 

634.0 

450.1 

.3659 

1.1372 

125 

51.66 

307.8 

0.973 1 

.028 


185.1 

634.0 

448.9 

.3679 

1.1358 
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VAPOR PRESSURE OF WATER IN MILLIMETERS OF MERCURY 


For Temperatures from — 10® to 118®C 
The values in the table below are for water in contact with its own vapor. Where 
the water is in contact with air at a temperature f°C, the following correction must 

be added: Correction for temperatures up to 40®C=/> (0.0775— 3.13X10^0/1^0 
for temperatures above 50®C =/? (0.0652— 8. 75X10-5/ )/100. 

See also Steam Table. 


t « C . 

P 

mm 

1 <» C . 

P 

mm 

t ® G . 

P 

mra Hg 

- 10.0 

2.149 

- 4.6 

3.284 

1.0 

4.926 

- 9.9 

2.167 

- 4.4 

3.309 

1.1 

4.962 

- 9.8 

2.184 

- 4.3 

3.334 

1.2 

4.998 

- 9.7 

2.201 

- 4,2 

3.359 

1.3 

5.034 

- 9.6 

2.219 

- 4.1 

3.384 

1.4 

5.070 

- 9.5 

2.236 

- 4.0 

3.410 

1.5 

5.107 

- 9.4 

2.264 

- 3.9 

3.436 

1.6 

5.144 

- 9.3 

2.271 

- 3.8 

3.461 

1.7 

5.181 

- 9.2 

2.289 

- 3.7 

3.487 

1.8 

5.219 

- 9.1 

2.307 

- 3.6 

3.514 

1.9 

5.256 

- 9.0 

2.326 

- 3.5 

3.540 

2.0 

6.294 

- 8.9 

2.343 

- 3.4 

3.667 

2.1 

6.332 

- 8.8 

2.362 

- 3.3 

3.593 

2.2 

6.370 

- 8.7 

2.380 

- 3.2 

3.620 

2.3 

5.408 

- 8.6 

2.399 

- 3.1 

3.647 

2.4 

6.447 

- 8.5 

2.418 

- 3.0 

3.673 

2.5 

5.486 

- 8.4 

2.437 

- 2.9 

3.702 

2.6 

5.525 

- 8.3 

2.456 

- 2.8 

3.730 

2.7 

6.566 

- 8.2 

2.475 

- 2.7 

3.757 

2.8 

5.605 

- 8.1 

2.495 

- 2.6 

3.785 

2.9 

5.645 

- 8.0 

2.614 

- 2.6 

3.813 

3.0 

6.685 

- 7.9 

2.533 

- 2.4 

3.841 

3.1 

6.725 

- 7.8 

2.553 

- 2.3 

3.871 

3.2 

6.766 

- 7.7 

2.672 

- 2.2 

3.898 

3.3 

6.807 

- 7.6 

2.593 

- 2.1 

3.927 

3.4 

5.848 

- 7.5 

2.613 

- 2.0 

3.956 

3.5 

5.889 

- 7.4 

2.633 

- 1.9 

3.986 

3.6 

6.931 

- 7.3 

2.654 

- 1.8 

4.016 

3.7 

5.973 

- 7.2 

2.674 

- 1.7 

4.045 

3.8 

6.015 

- 7.1 

2.695 

- 1.6 

4.075 

3.9 

6.058 

- 7.0 

2.715 

- 1.6 

4.105 

4.0 

6.101 

- 6.9 

2.736 

- 1.4 

4.135 

4.1 

6.144 

- 6.8 

2.767 

- 1.3 

4.165 

4.2 

6.187 

- 6.7 

2.778 

- 1.2 

4.196 

4.3 

6.230 

- 6.6 

2.800 

- 1.1 

4.227 

4.4 

6.274 

- 6.5 

2.822 

- 1.0 

4.258 

4.5 

6.318 

- 6.4 

2.843 

- 0.9 

4.289 

4.6 

6.363 

- 6.3 

2.866 

- 0.8 

4.320 

4.7 

6.408 

- 6.2 

2.887 

- 0.7 

4.353 

4.8 

6.453 

- 6.1 

2.909 

- 0.6 

4.385 

4.9 

6.498 

- 6.0 

2.931 

- 0.6 

4.416 

5.0 

6.543 

- 5.9 

2.955 

- 0.4 

4.448 

5.1 

6.589 

- 5.8 

2.976 

- 0.3 

4.480 

5.2 

6.636 

- 5.7 

3.000 

- 0.2 

4.613 

5.3 

6.681 

- 6.6 

3.022 

- 0.1 

4.546 

5.4 

6.728 

- 5.5 

3.046 

0.0 

4.679 

5.5 

6.775 

- 6.4 

3.069 

+ 0.1 

4.613 

5.6 

6.822 

- 5.3 

3.092 

0.2 

4.647 

5.7 

6.869 

- 5.2 

3.115 

0.3 

4.681 

5.8 

6.917 

- 6.1 

3.139 

0.4 

4.715 

5.9 

6.965 

- 5.0 

3.163 

0.5 

4.750 

6.0 

7.013 

- 4.9 

3.187 

0.6 

4.785 

6.1 

7.062 

- 4.8 

3.211 

0.7 

4.820 

6.2 

7.111 

- 4.7 

3.235 

0.8 

4.855 

6.3 

7.160 

- 4.6 

3.259 

0.9 

4.890 

6.4 

7.209 
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VAPOR PRESSURE OF WATER IN MILOMETERS OF MERCURY 


t^C. 

nraTllg 

!!£:. 


t°C. 

P 

mm TI ^ 

6,5 

7.259 

12.8 

11.085 

19.1 

16.581 

6.6 

7.309 

12.9 

11.158 

19.2 

16.685 

6.7 

7.360 

13.0 

11.231 

19.3 

16.789 

6.8 

7.411 

13.1 

11.305 

19.4 

16.894 

6.9 

7.462 

13.2 

11.379 

19.5 

16.999 

7.0 

7.513 

13.3 

11.453 

19.6 

17.105 

7.1 

7.565 

13.4 

11.528 

19.7 

17.212 

7.2 

7.617 

13.5 

11.604 

19.8 

17.319 

7.3 

7.669 

13.6 

11.680 

19.9 

17.427 

7,4 

7.722 

13.7 

11.756 

20.0 

17.535 

7.5 

7.775 

13.8 

11.833 

20.1 

17.644 

7.6 

7.828 

13.9 

11.910 

20.2 

17.753 

7.7 

7.882 

14.0 

11.987 

20.3 

17.863 

7.8 

7.936 

14.1 

12.065 

20.4 

17.974 

7.9 

7.990 

14.2 

12.144 

20.5 

18.085 

8.0 

8.045 

14.3 

12.223 

20.6 

18.197 

8.1 

8.100 

14.4 

12.302 

20.7 

18.309 

8.2 

8.155 

14.5 

12.382 

20.8 

18.422 

8.3 

8.211 

14.6 

12.462 

20.9 

18.536 

8.4 

8.267 

14.7 

12,543 

21.0 

18.650 

8.5 

8.323 

14.8 

12.624 

21.1 

18.765 

8.5 

8.380 

14.9 

12.706 

21.2 

18.880 

8.7 

8.437 

15.0 

12.788 

21.3 

18.996 

8.8 

8.494 

15.1 

12.870 

21.4 

19.113 

8.9 

8.551 

15.2 

12.953 

21.5 

19.231 

9.0 

8.609 

15.3 

13.037 

21.6 

19.349 

9.1 

8.668 

15.4 

13.121 

21.7 

19.468 

9.2 

8.727 

15.5 

13.205 

21.8 

19.587 

9.3 

8.786 

15.6 

13.290 

21.9 

19.707 

9.4 

8.845 

15.7 

13.375 

22.0 

19.827 

9.5 

8.905 

15.8 

13.461 

22.1 

19.948 

9.6 

8.965 

15.9 

13.547 

22.2 

20.070 

9.7 

9.025 

16.0 

13.634 

22.3 

20.193 

9.8 

9.086 

16.1 

13.721 

22.4 

20.316 

9.9 

9.147 

16.2 

13.809 

22.5 

20.440 

10.0 

9.209 

16.3 

13.898 

22.6 

20.565 

10.1 

9.271 

16.4 

13.987 

22.7 

20.690 

10.2 

9.333 

16.5 

14.076 

22.8 

20.815 

10.3 

9.395 

16.6 

14.166 

22.9 

20.941 

10.4 

9.458 

16.7 

14.256 

23.0 

21.068 

10.5 

9.521 

16.8 

14.347 

23.1 

21.196 

10.6 

9.585 

16.9 

14.438 

23.2 

21.324 

10.7 

9.649 

17.0 

14.530 

23.3 

21.453 

10.8 

9.714 

17.1 

14.622 

23.4 

21.583 

10.9 

9.779 

17.2 

14.715 

23.5 

21.714 

11.0 

9.844 

17.3 

14.809 

23.6 

21.845 

11.1 

9.910 

17.4 

14.903 

23.7 

21.977 

11.2 

9.976 

17.5 

14.997 

23.8 

22.110 

11.3 

10.042 

17.6 

15.092 

23.9 

22.243 

11.4 

10.109 

17.7 

15.188 

24.0 

22.377 

11.5 

10.176 

17.8 

15.284 

24.1 

22.512 

11.6 

10.244 

17,9 

15.380 

24.2 

22.648 

11.7 

10.312 

18.0 

15.477 

24.3 

22.785 

11.8 

10.380 

18.1 

15.575 

24.4 

22.922 

11.9 

10.449 

18.2 

15.673 

24.5 

23.060 

12.0 

10.518 

18.3 

15.772 

24.6 

23.198 

12.1 

10.588 

18.4 

15.871 

24.7 

23.337 

12.2 

10.658 

18.5 

15.971 

24.8 

23.476 

12.3 

10.728 

18.6 

16.071 

24.9 

23.616 

12.4 

10.799 

18.7 

16.171 

25.0 

23.756 

12.5 

10.870 

18.8 

16.272 

25.1 

23.897 

12.6 

10.941 

18.9 

16.374 

25.2 

24.039 

12.7 

11.013 

19.0 

16.477 

25.3 

24.182 
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VAPOR PRESSURE OF WATER IN MILLIMETERS OF MEStCURY 



31.7 

35.062 

38.0 

49.692 

31.8 

35.261 

38.1 

49.961 

31.9 

35.462 

38.2 

50.231 

32.0 

35.663 

38.3 

50.502 

32.1 

35.865 

38.4 

50.774 

32.2 

36.068 

38.5 

51.048 

32.3 

36.272 

38.6 

51.323 

32.4 

36.477 

38.7 

51.600 

32.5 

36.683 

38.8 

51.879 

32.6 

36.891 

38.9 

52.160 

32.7 

37.099 

39.0 

52.442 

32.8 

37.308 

39.1 

52.725 

32.9 

37.518 

39.2 

53.009 

33.0 

37.729 

39.3 

53.294 

33.1 

37.942 

39.4 

53.580 

33.2 

38.155 

39.5 

53.867 

33.3 

38.369 

39.6 

54.156 

33.4 

38.584 

39.7 

54.446 

33.5 

38.801 

39.8 

54.737 

33.6 

39.018 

39.9 

55.030 

33.7 

39.237 

40.0 

55.324 

33.8 

39.457 

40.2 

55.91 

33.9 

39.677 

40.4 

56.51 

34.0 

39.898 

40.6 

57.11 

34.1 

40.121 

40.8 

57.72 

34.2 

40.344 

41.0 

58.34 

34.3 

40.569 

41.2 

58.96 

34.4 

40.796 

41.4 

59.58 

34.5 

41.023 

41.6 

60.22 

34.6 

41.251 

41.8 

60.86 

34,7 

41.480 

42.0 

61.50 

34.8 

41.710 

42.2 

62.14 

34.9 

41.942 

42.4 

62.80 

35.0 

42.175 

42.6 

63.46 

35.1 

42.409 

42.8 

64.12 

35 2 

42.644 

43.0 

64.80 

35.3 

42.880 

43.2 

65.48 

35.4 

43.117 

43.4 

66.16 

35.5 

43.355 

43.6 

66.86 

35.6 

43.595 

43.8 

67.56 

35.7 

43.836 

44.0 

68.26 

35.8 

44.078 

44.2 

68.97 

35.9 

44.320 

44.4 

69.69 

36.0 

44.563 

44.6 

70.41 

36.1 

44.808 

44.8 

71.14 

36,2 

45.054 

45.0 

71.88 

36.3 

45.301 

45.2 

72.62 

36.4 

45.5^9 

45.4 

73.36 

36.5 

45.799 

45.6 

74.12 

36.6 

46.050 

45.8 

74.88 

36.7 

46.302 

46.0 

75.66 

36.8 

46.556 

46.2 

76.43 

36.9 

46.811 

46.4 

77.21 

37,0 

47.067 

46.6 

78.00 

37.1 

47.324 

46.8 

78.80 

37.2 

47.582 

47.0 

79.60 

37.3 

47.841 

47.2 

80.41 

37.4 

48.102 

47.4 

81.23 

37.5 

48.364 

47.6 

82.05 

37.6 

48.627 

47.8 

82.87 

37.7 

48.891 

48.0 

83.71 

37.8 

49.157 

48.2 

84.56 

37.9 

49.424 

48.4 

85.42 


25.4 

24.326 

25.5 

24.471 

25.6 

24.617 

25.7 

24.764 

25.8 

24.912 

25.9 

25.060 

26.0 

25.209 

26.1 

25.359 

26.2 

25.609 

26.3 

25.660 

26.4 

25.812 

26.5 

25.964 

26.6 

26.117 

26.7 

26.271 

26.8 

26.426 

26.9 

26.582 

27.0 

26.739 

27.1 

26.897 

27.2 

27.055 

27.3 

27.214 

27.4 

27.374 

27.6 

27.536 

27.6 

27.696 

27.7 

27.858 

27.8 

28.021 

27.9 

28.185 

28.0 

28.349 

28.1 

28.514 

28.2 

28.680 

28.3 

28.847 

28.4 

29.015 

28.5 

29.184 

28.6 

29.354 

28.7 

29.525 

28.8 

29.697 

28.9 

29.870 

29.0 

30.043 

29.1 

30.217 

29.2 

30.392 

29.3 

30.568 

29.4 

30.745 

29.5 

30.923 

29.6 

31.102 

29.7 

31.281 

29.8 

31.461 

29.9 

31.642 

30.0 

31 . 824 

30.1 

32.007 

30.2 

32.191 

30.3 

32.376 

30.4 

32.561 

30.5 

32.747 

30.6 

32.934 

30.7 

33.122 

30.8 

33.312 

30.9 

33.503 

31.0 

33.695 

31.1 

33.888 

31.2 

34.082 

31.3 

34.276 

31.4 

34.471 

31.5 

34.667 

31.6 

34.864 




VAPOR PRESSURE OF WATER IN MILLIMETERS OF MERCURY 


t^C. 

48.6 

48.8 

49.0 
49.2 

49.4 

49.6 

49.8 

50.0 

50.5 

51.0 

51.5 

52.0 

52.5 

53.0 

53.5 

54.0 

54.5 

55.0 

55.5 

56.0 

56.5 

57.0 

57.5 

58.0 

58.5 

59.0 

59.5 

60.0 

60.5 
61.0 

61.5 
62.0 

62.5 

63.0 

63.5 

64.0 

64.5 

65.0 

65.5 

66.0 

66.5 

67.0 

67.5 

68.0 

68.5 

69.0 

69.5 

70.0 

70.6 


mm Hg 
86.28 
87.14 
88.02 
88.90 
89.79 

90.69 

91,59 

92.51 

94.86 

97.20 

99.65 

102.09 
104.65 
107.20 
109.86 

112.51 

115.28 

118.04 

120.92 

123.80 

126.81 

129.82 

132.95 
136.08 

139.34 

142.60 

145.99 

149.38 
152.91 

156.43 

160.10 
163.77 
167.58 

171.38 

175.35 

179.31 

183.43 
187.54 

191.82 
196.09 

200.53 

204.96 
209.57 
214.17 
218.95 

223.73 

228.72 

233.7 

238.8 


t^C. 

P 

mm Ilg 

71.0 

243.9 

71.5 

249.3 

72.0 

254.6 

72.5 

260.2 

73.0 

265.7 

73.6 

271.5 

74.0 

277.2 

74.5 

283.2 

75.0 

289.1 

75.5 

295.3 

76.0 

301.4 

76.5 

307.7 

77.0 

314.1 

77.5 

320.7 

78.0 

327.3 

78.5 

334.2 

79.0 

341.0 

79.5 

348.1 

80.0 

356.1 

80.5 

362.4 

81.0 

369.7 

81.5 

377.3 

82.0 

384.9 

82.5 

392.8 

83.0 

400.6 

83.5 

408.7 

84.0 

416.8 

84.5 

425.2 

85.0 

433.6 

85.5 

442.3 

86.0 

450.9 

86.5 

459.8 

87.0 

468.7 

87.5 

477.9 

88.0 

487.1 

88.5 

496.6 

89.0 

606.1 

89.5 

515.9 

90.0 

525.76 

90.2 

529.77 

90.4 

533.80 

90.6 

537.86 

90.8 

541.95 

91.0 

546.05 

91.2 

550.18 

91.4 

554.36 

91.6 

558.53 

91.8 

562.75 

92.0 

566.99 


t^C. 

mm llg 

92.2 

571.26 

92.4 

575.55 

92.6 

679.87 

92.8 

684.22 

93.0 

586.60 

93.2 

593.00 

93.4 

597.43 

93.6 

601.89 

93.8 

606.38 

94.0 

610.90 

94.2 

615.44 

94.4 

620.01 

94.6 

624.61 

94.8 

629.24 

95.0 

633.90 

95.2 

636.59 

95.4 

643.30 

95.6 

648.05 

95.8 

652.62 

96.0 

657.62 

96.2 

662.45 

96.4 

667.31 

96.6 

672.20 

96.8 

677.12 

97.0 

682.07 

97 2 

687.04 

97.4 

692.05 

97.6 

697.10 

97.8 

702.17 

98.0 

707.27 

98.2 

712.40 

98.4 

717,56 

98.6 

722.75 

98.8 

727.98 

99.0 

733.24 

99,2 

738.53 

99.4 

743.85 

99.6 

749.20 

99.8 

754.58 

100,0 

760.00 

102 

815.86 

104 

875.06 

106 

937.92 

103 

1004.4 

110 

1074.6 

112 

1148.7 

114 

1227.2 

116 

1309.9 

118 

1397.2 
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VAPOR PRESSURE OF ICE IN MILOMETERS OF MERCURY 

For Temperatures from —99® to 0®C 

The values in the table below are for ice in contact with its own vapor. Where the 
ice is in contact with air at a temperature <®C, the following correction must be added ; 
Correction * 20/>/100 (< +273). 


t ® C . 

P 

mm Hfp 

-99 

0.000012 

-98 

0.000015 

-97 

0.000018 

-96 

0.000022 

-95 

0.000027 

-94 

0. 000033 

-93 

0.000040 

-92 

0.000048 

-91 

0.000058 

-90 

0.000070 

-89 

0.000084 

-88 

0.00010 

-87 

0.00012 

-86 

0.00014 

-85 

0.00017 

-84 

0.00020 

-83 

0.00024 

-82 

0.00029 

-81 

0.00034 

-80 

0.00040 

-79 

0.00047 

-78 

0.00056 

-77 

0.00066 

-76 

0.00077 

-75 

0.00090 

-74 

0.00105 

-73 

0.00123 

-72 

0.00143 

-71 

0.00167 

-70 

0.00194 

-69 

0.00225 

-68 

0.00261 

-67 

0.00302 

-66 

0.00349 

-65 

0.00403 

-64 

0.00464 

-63 

0.00534 

-62 

0.00614 

-61 

0.00703 

-60 

0.00808 

-59 

0.00925 

-58 

0.0106 

-57 

0.0121 

-56 

0.0138 

-55 

0.0157 

-54 

0.0178 

-53 

0.0203 

-52 

0.0230 

-51 

0.0261 

-50 

0.0296 

-49 

0.0334 

-48 

0.0378 

-47 

0.0426 

-46 

0.0481 

-45 

0.0541 

-44 

0.0609 

-43 

0.0684 

-42 

0.0768 


t *> C . 

P 

mm Hff 

-41 

0.0862 

-40 

0.0966 

-39 

0.1081 

-38 

0.1209 

-37 

0.1351 

-36 

0.1507 

-35 

0.1681 

-34 

0.1873 

-33 

0.2084 

-32 

0.2318 

-31 

0.2575 

-30 

0.2859 

- 29.9 

0.289 

- 29.8 

0.292 

- 29.7 

0.295 

- 29.6 

0.298 

- 29.5 

0.301 

- 29.4 

0.304 

- 29.3 

0.307 

- 29.2 

0.311 

- 29.1 

0.314 

- 29.0 

0.317 

- 28.9 

0.320 

- 28.8 

0.324 

- 28.7 

0.327 

- 28.6 

0.330 

- 28.5 

0.334 

- 28.4 

0.337 

- 28.3 

0.341 

- 28.2 

0.344 

- 28.1 

0.348 

- 28.0 

0.351 

- 27,9 

0.355 

- 27.8 

0.359 

- 27.7 

0.362 

- 27.6 

0.366 

- 27.5 

0.370 

- 27.4 

0.374 

-27 3 

0.377 

- 27.2 

0.381 

- 27.1 

0.385 

- 27.0 

0.389 

- 26.9 

0.393 

- 26.8 

0.397 

- 26.7 

0.401 

- 26.6 

0.405 

- 26.5 

0.409 

- 26.4 

0.414 

- 26.3 

0.418 

- 26.2 

0.422 

- 26.1 

0.426 

- 26.0 

0.430 

- 25.9 

0.435 

- 25.8 

0.439 

- 25.7 

0.444 

- 25.6 

0.448 

- 25.5 

0.453 

- 25.4 

0.457 


t ® C . 

p 

mm Hfi : 

- 25.3 

» ir I 

- 25.2 

0,467 

- 25.1 

0.471 

- 25.0 

0.476 

- 24.9 

0.481 

- 24.8 

0.486 

- 24.7 

0.490 

- 24.6 

0.495 

- 24.5 

0.500 

- 24.4 

0.505 

- 24.3 

0.510 

- 24.2 

0.515 

- 24.1 

0.520 

- 24.0 

0.526 

- 23.9 

0.531 

- 23.8 

0.536 

- 23.7 

0.541 

- 23.6 

0.547 

- 23.5 

0.552 

- 23.4 

0.558 

- 23.3 

0.563 

- 23.2 

0.669 

- 23.1 

0.574 

- 23.0 

0.580 

- 22.9 

0.586 

- 22.8 

0.592 

- 22.7 

0.597 

- 22.6 

0.603 

- 22.5 

0.609 

- 22.4 

0.615 

- 22.3 

0.621 

- 22.2 

0.627 

- 22.1 

0.633 

- 22.0 

0.640 

- 21.9 

0.646 

- 21.8 

0.652 

- 21.7 

0.659 

- 21.6 

0.665 

- 21.5 

0.672 

- 21.4 

0.678 

- 21.3 

0.685 

- 21.2 

0.691 

- 21.1 

0.698 

- 21.0 

0.705 

- 20.9 

0.712 

- 20.8 

0.719 

- 20.7 

0.726 

- 20.6 

0.733 

- 20.5 

0.740 

- 20.4 

0.747 

- 20.3 

0.754 

- 20.2 

0.761 

- 20.1 

0.769 

- 20.0 

0.776 

- 19.9 

0.783 

- 19.8 

0.791 

- 19.7 

0.799 

- 19.6 

0.806 
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PROPERTIES OF 


METRIC AND 

The values given in the table below are based upon the values given in Keenan's 
Steam Tables. (Copyright 1930 by The American Society of Mechanical Engineers, 
by permission.) The B. T. U. is 778.57 ft.— 11). ( = J) which is 1 /1 80 of the change in 
total heat along the saturated liquid line between 32°F. and 212® F. as determined by 
Osborne, Fiock and Stimson at tlui Bii. of Standards. The P. C. U. is 1 .8 B. T. U. The 
values given in kg-calories/kilogram have been computed from the values in B. T. U. 
per pound by means of the conversion factor 0.5556. The heat of vaporization h/g is 
the heat required to vaporize unit mass of water at the indicated temperature and 


Ilcat 

Kqiii valent 

Pressure Of the liquid Of vapor- of inlernal 

izatioTi. worlc of ovapn. 


s ^ 

a per 
inch. 

m u 

09 

per 

0 J 

per 


. per 
id. 


1 ^ 

2 

? =3 2 



bL r 


60 V 

6c > 


Pound 

square 


Jo « 

pg 







Fi 

H 

S O 

s a 

h S. 
» 

■ay 

H g. 

■®y 

H & 
n 


JOJ 

H 

t 

. P 

p 

P 

. hf 

, hr 

hfg 

hfg 

Ufg 

Ufa 

i 

32 

0.0887 

0.00624 

4.587 

0.00 

0.00 

1073.4 

596.4 

1019.2 

566.3 

0.0 

34 

0.0961 

0.00676 

4.970 

2.01 

1 12 

1072.3 

595.7 

1017.9 

565.5 

1.1 

36 

0.1041 

0.00732 

5.384 

4.03 

2.24 

1071.2 

595.2 

1016.6 

564.8 

2.2 

38 

0.1126 

0.00792 

5.823 

6.04 

3.36 

1070.2 

594 6 

1015.4 

564.2 

3.3 

40 

0.1217 

0.00856 

6.294 

8.05 

4.47 

1069.1 

594.0 

1014.1 

563.4 

4,4 

42 

0.1315 

0.00925 

6.801 

10.05 

5.58 

1068.0 

593.4 

1012.7 

562.7 

5.6 

44 

0.1420 

0.00998 

7.344 

12.05 

6.69 

1066.9 

592.8 

1011.4 

561.9 

6.7 

46 

0.1532 

0.01077 

7.923 

14.06 

7.81 

1065.8 

592.2 

1010.1 

561.2 

7.8 

48 

0.1652 

0.01161 

8.543 

16.06 

8.92 

1064 7 

591.5 

1008.8 

560.5 

8.9 

60 

0.1780 

0.01251 

9.205 

18.06 

10.03 

1063.6 

590.9 

1007.5 

559.8 

10.0 

52 

O.-'oiS 

0.01348 

9.919 

20.06 

11.15 

1062.5 

590.3 

1006.2 

559.0 

11.1 

54 

0.2063 

0.01450 

10.669 

22.06 

12.26 

1061.4 

589.7 

1004.8 

558.3 

12.2 

56 

0.2219 

0.01560 

11.476 

24.05 

13.36 

1060.3 

589.1 

1003.5 

557.5 

13.3 

58 

0.2384 

0 01676 

12.329 

26.05 

14.47 

1059.3 

588.5 

1002.3 

556.9 

14.4 

60 

0.2561 

0.01801 

13.244 

28.05 

15.58 

1058.2 

587.9 

1001.0 

556.2 

15.6 

62 

0.2749 

0.01933 

14.216 

30.05 

16.70 

1057.1 

587.3 

999.7 

555.4 

16.7 

64 

0.2949 

0.02073 

15.251 

32.04 

17.80 

1056.0 

586.7 

998.3 

554.7 

17.8 

66 

0.3162 

0.02223 

16.352 

34.04 

18.91 

1054.9 

586.1 

997.0 

553.9 

18.9 

68 

0.3388 

0.02382 

17 52 

36.03 

20 02 

1053.8 

585.5 

995.7 

553.2 

20.0 

70 

0.3628 

0.02551 

18.76 

38.03 

21.13 

1052.7 

584.9 

994.4 

552.5 

21.1 

72 

0.3883 

0.02730 

20.08 

40.02 

22.24 

1051 6 

584.5 

993.1 

551.8 

22.2 

74 

0.4153 

0.02920 

21.48 

42.02 

23.35 

1050.6 

583.7 

991 9 

551.1 

23.3 

76 

0.4440 

0.03122 

22.96 

44.01 

24.45 

1049.5 

583.1 

990.5 

550.3 

24.4 

78 

0.4744 

0.03335 

24.53 

46.00 

25.56 

1048.4 

582.5 

989.2 

549.6 

25.6 

80 

0.5067 

0.03562 

26.20 

48.00 

26.67 

1047.3 

581.9 

987.9 

548.9 

26.7 

82 

0.5409 

0.03803 

27.97 

50.00 

27.78 

1046.2 

581.3 

986.6 

548.2 

27.8 

84 

0.5772 

0. 04058 

29.85 

52.00 

28.89 

1045.1 

580.7 

985.3 

547.4 

28.9 

86 

0.6163 

0.04326 

31.82 

54.00 

30.00 

1044.0 

580.0 

983.9 

546.7 

30.0 

88 

0.6555 

0.04609 

33.90 

56.00 

31.11 

1042 9 

579.4 

982.6 

545.9 

31.1 

90 

0.6980 

0. 04907 

36.10 

58.00 

32.22 

1041.6 

578.8 

981.3 

545.2 

32.2 

92 

0.7429 

0.05223 

38.42 

59.98 

33.32 

1040.7 

578.2 

980.0 

544.5 

33.3 

94 

0.7902 

0.05556 

40.87 

61.97 

34.43 

1039.6 

577.6 

978.7 

543.8 

34.4 

96 

0.8403 

0.05908 

43.46 

63.96 

35.54 

1038.5 

577.0 

977.4 

543.0 

35.6 

98 

0.8930 

0.06278 

46.18 

65.94 

36.64 

1037.4 

576.4 

976.1 

542.3 

36.7 

100 

0.9487 

0.06670 

49.06 

67.93 

37.74 

1036.3 

575.8 

974.7 

541.5 

37.8 

102 

1.0072 

0.07081 

52.09 

69.92 

38.85 

1035.2 

575.2 

973.4 

540.8 

38.9 

104 

1.0689 

0.07616 

55.28 

71.91 

39.95 

1034.1 

574.5 

972.1 

540.1 

40.0 

106 

1.1338 

0.07971 

58.63 

73.90 

41.06 

1033.0 

573.9 

970.8 

539.4 

41.1 

108 

1.2020 

0.08451 

62.16 

75.90 

42.17 

1031.9 

573.3 

969.5 

538.7 

42.2 

110 

1.274 

0.08957 

65.88 

77.89 

43.28 

1030.8 

572.7 

968.2 

537.9 

43.3 

112 

1.350 

0.09491 

69.82 

79.89 

44.39 

1029.6 

572.0 

966.8 

537.2 

44.4 




SATURATED STEAM 

ENGLISH UNITS 


pressure. Total heat involved is JI=hfg+h/, The external work is pv and the corre- 
sponding amount of heat is 144 pr /./. The heat equivalent of internal work is 

144 pc /J, I ne values m kilograms per square centimeter and in millimeters of 
mercury nave been computed from the values in pounds per square inch by means 
of the convepion factors 0,070307 and 51.715 respectively. The values in cubic 
meters j:^r kilogram have been compiled from the values in cubic feet per pound by 
mea^ of the factor 0.062428. The densities are the reciprocals of the corresponding 
specific volumes. 


1 

Heat equivalent 
of external 
work. 

^ Entropy of 
the liquid. 

^ Entropy of 
** vaporization. 

Saturated vapor 

Specific vol- Density 

lyme 

Temperature 

Degrees 

Centigrade. 

^ Temperature 

1 Degrees 

Fahrenhdt. 

B.T.U. per - 
pound. 

Calories per ^ 
kilogram. 

a Cubic feet 
** per pound. 

« Cubic meters 
per kilogram. 

^ Pounds per 
** cubic foot. 

Is 

i § 

II 

pf 

32 

54.154 

30.09 

0.0000 

2.1834 

3301 

206.1 

0.000303 

0.004845 

0.0 

34 

54.371 

30.21 

0 0041 

2.1723 

3059 

191.0 

0.000327 

0. 005236 

1.1 

36 

54.588 

30.33 

0.0081 

2.1614 

2835 

177.0 

0.000352 

0.005650 

2.2 

38 

54.814 

30.45 

0.0122 

2.1505 

2632 

164.3 

0.000380 

0.006086 

3.3 

40 

55.034 

30.58 

0.0162 

2.1397 

2445 

152.6 

0.000409 

0.006553 

4.4 

42 

55.258 

30.70 

0.0202 

2.1290 

2272 

141.8 

0.000441 

0.007052 

5.6 

44 

55.468 

30.82 

0.0242 

2.1184 

2112 

131.8 

0.000474 

0 007587 

6.7 

46 

55.687 

30.94 

0.0282 

2.1078 

1965.3 

122.7 

0.000509 

0.008150 

7.8 

48 

55.905 

31.06 

0.0321 

2.0974 

1829.7 

114.2 

0.000546 

0. 008757 

8.9 

50 

56.125 

31.18 

0.0361 

2.0870 

1704.8 

106.4 

0.000586 

0.009398 

10.0 

52 

56.344 

31.30 

0.0400 

2.0767 

1588.3 

99.15 

0.000629 

0.01009 

11.1 

54 

56.563 

31.43 

0.0439 

2.0665 

1482.4 

92.54 

0.000674 

0.01081 

12.2 

56 

56.781 

31.55 

0.0478 

2.0564 

1383.5 

86.37 

0.000722 

0.01158 

13.3 

58 

57.004 

31.67 

0.0517 

2,0464 

1292.8 

80.71 

0.000773 

0.01239 

14.4 

60 

57.219 

31.79 

0.0555 

2.0364 

1208.0 

75.41 

0.000828 

0.01326 

15.6 

62 

57.438 

31.91 

0.0594 

2.0265 

1129.7 

70.52 

0.000885 

0.01418 

16.7 

64 

57.657 

32.03 

0.0632 

2.0167 

1057.1 

65.99 

0.000948 

0.01515 

17,8 

66 

57.874 

32.15 

0.0670 

2.0069 

989.6 

61.78 

0.001010 

0.01619 

18.9 

68 

58.094 

32.28 

0 0708 

1.9973 

927.1 

57.88 

0.001079 

0.01728 

20.0 

70 

58.311 

32.40 

0.0746 

1 . 9877 

869.0 

54.25 

0.001151 

0.01843 

21.1 

72 

58.532 

32.52 

0.0783 

1.9782 

815.0 

50.88 

0.001227 

0.01965 

22.2 

74 

58.745 

32.64 

0.0820 

1 . 9687 

764.8 

47.74 

0.001307 

0.02095 

23.3 

76 

58.962 

32.76 

0.0858 

1.9593 

718.0 

44.82 

0.001398 

0.02231 

24.4 

78 

59.182 

32.88 

0.0895 

1.9500 

674.5 

42.11 

0.001488 

0.02375 

25.6 

1 80 

59,397 

33.00 

0.0932 

1.9407 

633.8 

39.57 

0.001577 

0.02527 

26.7 

82 

59.615 

33.12 

0.0969 

1.9316 

595.9 

37.20 

0.001678 

0.02688 

27.8 

84 

59.837 

33.25 

0.1006 

1.9224 

560.5 

34.99 

0.001784 

0.02856 

28.9 

86 

60.053 

33.37 

0.1042 

1.9134 

527.7 

32.94 

0.001894 

0.03036 

30.0 

88 

60.267 

33.48 

0.1079 

1 . 9044 

497,1 

31.03 

0.002012 

0.03222 

31.1 

90 

60.482 

33.60 

0.1115 

1.8955 

468.5 

29.25 

0,002134 

0.03419 

32.2 

92 

60.704 

33.73 

0.1152 

1.8866 

441.8 

27.58 

0.002263 

0.03626 

33.3 

94 

60.916 

33.84 

0.1188 

1.8778 

416,8 

26.02 

0.002399 

0.03843 

34.4 

96 

61.125 

33.96 

0.1224 

1.8691 

393.3 

24.55 

0.002542 

0.04073 

35.6 

98 

61 . 342 

34.08 

0.1260 

1.8604 

371.4 

23.19 

0.002692 

0.04312 

36.7 

100 

61.553 

34.20 

0.1295 

1.8518 

350.8 

21.90 

0.002851 

0.04566 

37 . 8 

102 

61 . 772 

34.32 

0.1331 

1.8432 

331.6 

20.70 

0.003016 

0.04831 

38.9 

104 

61.998 

34.45 

0.1366 

1.8347 

313.6 

19.58 

0.003188 

0.05107 

40.0 

106 

62.197 

34.56 

0.1402 

1.8262 

296.6 

18.52 

0.003371 

0.05400 

41.1 

108 

62.426 

34.68 

0.1437 

1.8179 

280.8 

17.53 

0.003561 

0.05704 

42.2 

110 

62.631 

34.80 

0.1472 

1.8095 

265.8 

16.59 

0,003762 

0.06028 

43.3 

112 

62.846 

34.92 

0.1507 

1.8012 

251.7 

15.71 

0.003973 

0.06365 

44.4 
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Heat 













Equivalent 





Pressure 

Of the liquid 

Of vapor- 

of internal 









ization. 

work of evapn. 


£ .u 

ll 

0 3 

Kilograms 
per square 
ceutimeter. 

Millimeters 

of 

mercury. 

1. 

pI 

H R 

taj'7 

.T.U. per 
pound. 

■aw 

.T.U. per 
pound. 

u. 

iiperature 

Degrees 

entigrade. 




d 



ucu 

PQ 

UCU 

» O 

, i 


p 

P 

P 

hf 

.hL 

hfo 

hfo 

Ufa 

UfQ 

t 

114 


1.429 

0.10047 

73.90 

81.89 

45.50 

1028.5 

571.4 

965.4 

536.4 

45.6 

116 


1.512 

0.10630 

78.19 

83.88 

46.60 

1027.4 

570.8 

964.1 

535.7 

46.7 

118 


1.600 

0.11249 

82.74 

85.88 

47.71 

1026.2 

570.2 

962.7 

534.9 

47.8 

120 


1.692 

0.11896 

87.50 

87.88 

48 83 

1025.1 

569.5 

961.4 

534.2 

48.9 

122 


1.788 

0.12571 

92.47 

89.88 

49.94 

1024.0 

568.9 

960.1 

533.4 

50.0 

124 


1.889 

0.13281 

97.69 

91.88 

51.05 

1022.8 

568.3 

958.7 

532.7 

51.1 

126 


1.995 

0.14026 

103.17 

93.87 

52.15 

1021.7 

567.7 

957.3 

531.9 

52.2 

128 


2.105 

0.14800 

108.86 

95.87 

53.27 

1020.5 

567.0 

955.9 

531.1 

53.3 

130 


2.221 

0.15615 

114.86 

97.86 

54.37 

1019.4 

566.4 

954.6 

530.4 

54.4 

132 


2.343 

0.16473 

121.17 

99.86 

55.48 

1018.2 

565.7 

953.2 

529.6 

55.6 

134 


2.470 

0.17366 

127.74 

101.85 

56.59 

1017.0 

565.0 

951.8 

528.8 

66.7 

136 


2.603 

0.18301 

134.61 

103.85 

57.70 

1015.9 

564.4 

950.5 

528.1 

57.8 

138 


2.742 

0.19278 

141.80 

105.84 

58.80 

1014.7 

563.8 

949.1 

527.3 

58.9 

140 


2.887 

0.20298 

149.30 

107.84 

59.92 

1013.6 

563.2 

947.8 

526.6 

60.0 

142 


3.039 

0.21366 

157.16 

109.84 

61.03 

1012.4 

562.5 

946.4 

525.8 

61.1 

144 


3.198 

0.22484 

165.38 

111.84 

62.14 

1011.2 

561.8 

945.0 

525.0 

62.2 

146 


3.363 

0.23644 

173.92 

113.84 

63.25 

1010.0 

561.2 

943.6 

524.3 

63.3 

148 


3.536 

0.24861 

182.86 

115.84 

64.36 

1008.9 

560.5 

942.3 

523.5 

64.4 

150 


3.716 

0.26126 

192.17 

117.84 

65.47 

1007.7 

559.9 

940.9 

522.8 

65.6 

152 


3.904 

0.27448 

201.90 

119.85 

66.59 

1006.5 

559.2 

939.5 

522.0 

66.7 

154 


4.100 

0.28826 

212.03 

121.85 

67.70 

1005.3 

558.5 

938.1 

521.2 

67.8 

156 


4.305 

0.30267 

222.63 

123.85 

68.81 

1004.2 

557.9 

936.7 

520.4 

68.9 

158 


4.518 

0.31765 

233.65 

125.85 

69.92 

1003.0 

557.3 

935.4 

519.7 

70.0 

160 


4.739 

0.33318 

245.08 

127.85 

71.03 

1001.8 

556.6 

934.0 

518.9 

71.1 

162 


4.970 

0.34943 

257.02 

129.85 

72.14 

1000.6 

555.9 

932.6 

518.2 

72.2 

164 


5.210 

0.36630 

269.44 

131 85 

73.26 

999.4 

555.3 

931.2 

517.4 

73.3 

166 


5.460 

0.38388 

282.36 

133.85 

74.37 

998.2 

554.6 

929.8 

516.6 

74.4 

168 


5.720 

0.40216 

295.81 

135.85 

75.48 

997.0 

553.9 

928.3 

515.8 

75.6 

170 


5.990 

0.42114 

309.77 

137.85 

76.59 

995.8 

553.3 

927.0 

515.0 

76,7 

172 


6.272 

0.44097 

324.36 

139.85 

77.70 

994.6 

552.6 

925.6 

514.3 

77.8 

174 


6.565 

0.46157 

339.51 

141.85 

78.81 

993.4 

551.9 

924.2 

513.5 

78.9 

176 


6.869 

0.48294 

355.23 

143.86 

79.93 

992.2 

551.3 

922.8 

512.7 

80.0 

178 


7.184 

0.50509 

371.52 

145.86 

81.04 

991.0 

550.6 

921.4 

511.9 

81.1 

180 


7.510 

0.52801 

388.38 

147.87 

82.16 

989.8 

549.9 

920.0 

511.2 

82.2 

182 


7.849 

0.55184 

405.91 

149,87 

83.27 

988.6 

549.3 

918.6 

510.4 

83.3 

184 


8.201 

0.57659 

424.11 

151.87 

84.38 

987.4 

548.6 

917.2 

509.6 

84.4 

186 


8.566 

0.60225 

442.99 

153.88 

85.50 

986.2 

547.9 

915.8 

608.8 

85.6 

186 


8.944 

0.62883 

462.54 

155.88 

86.61 

985.0 

547.3 

914.4 

508.0 

86.7 

190 


9.336 

0.65639 

482.81 

157.89 

87.72 

983.8 

546.6 

913.0 

507.3 

87.8 

19C 


9.744 

0.68507 

503.91 

159.90 

88.84 

982.6 

545.9 

911.6 

506.5 

88.9 

194 


10.166 

0.71488 

525.84 

161,91 

89.96 

981.4 

545.3 

910.2 

505.7 

90.0 

196 


10.605 

0.74561 

548.44 

163.92 

91.07 

980.2 

544.6 

908.8 

504.9 

91.1 

198 


11.057 

0.77738 

571.81 

165.93 

92.19 

978.9 

543.9 

907.3 

504.1 

92.2 

200 


11.625 

0.81029 

596.0 

167.94 

93.31 

977.7 

543.2 

905.9 

503.3 

93.3 

202 


12.010 

0.84439 

621.1 

169.95 

94.42 

976.6 

542.5 

904.6 

502.6 

94.4 

204 


12.612 

0.87968 

647.1 

171.96 

95.54 

975.2 

541.8 

903.1 

501.8 

95.6 

206 


13.031 

0.91617 

673.9 

173.97 

96.66 

974.0 

541.1 

901.7 

501.0 

96.7 

208 


13.568 

0.95393 

701.7 

175.98 

97.77 

972.7 

540.4 

900.2 

500.2 

97.8 

210 


14.123 

0.99295 

730.4 

177.99 

98.89 

971.5 

539.8 

898.8 

499.4 

98.9 

212 


14.696 

1.0332 

760.0 

180.00 100.01 

970.2 

539.0 

897.3 

498.5 

100.0 

214 


15.288 

1.0749 

790.6 

182.02 

101.13 

968.9 

538.3 

895.8 

497.7 

101.1 

216 


16.900 

1.1179 

822.3 

184.03 

102.25 

967.6 

637.6 

894.4 

496.9 

102.2 
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SATURATED STEAM 
ENGLISH UNITS 


Heat equivalent 
of external 
work. 


Saturated vapor 


Specific vol- 
ume 


Density 


^ Temperature 
Decrees 

Fahrenheit 

144 pvU 

li 

* 2 0^ 

H 1 -33 

^ Entropy of 
the liquid. 

Go Entropy of 
« vaporization. 

|1 

Vg 

1 « Cubic meters 

1 per kilogram. 

j Pounds per 
cubic foot. 

11 

W « 

§ 

ill 

III 

t 

114 


63.062 

35.04 

0.1542 

1.7930 

238.6 

14.90 

0.004291 

0.06711 

4576 

116 


63.257 

35.15 

0.1576 

1.7848 

226.2 

14.12 

0.004420 

0.07082 

46.7 

118 


63.476 

35.27 

0.1611 

1.7766 

214.5 

13.39 

0.004662 

0.07468 

47.8 

120 


63.715 

35.40 

0.1646 

1 . 7685 

203.6 

12.71 

0.004921 

0.07868 

48.9 

122 


63.924 

35.52 

0.1680 

1.7605 

193.3 

12.07 

0.005173 

0.08285 

50.0 

124 


64.111 

35,62 

0.1714 

1.7525 

183.5 

11.46 

0.005449 

0.08726 

51.1 

126 


64.351 

35.75 

0.1748 

1.7446 

174.4 

10.89 

0.005734 

0.09182 

52.2 

128 


64.551 

35.86 

0.1782 

1.7366 

165.8 

10.35 

0.006031 

0.09662 

53.3 

130 


64.756 

35.98 

0.1816 

1.7288 

157.64 

9.841 

0.006345 

0.1016 

54.4 

132 


64.955 

36.09 

0.1850 

1.7210 

149.91 

9.359 

0.006670 

0.1068 

55.6 

134 


65.163 

36.20 

0.1884 

1.7133 

142.66 

8.906 

0.007008 

0.1123 

56.7 

136 


65.369 

36.32 

0.1917 

1 . 7056 

135 80 

8.478 

0 007363 

0.1179 

57.8 

138 


65.579 

36.44 

0.1951 

1.6979 

129.33 

8.074 

0 007733 

0.1239 

58.9 

140 


65.784 

36.55 

0.1984 

1 .6903 

123.22 

7.692 

0 008117 

0.1300 

60.0 

142 


65.993 

36.67 

0.2017 

1 . 6827 

117.43 

7.331 

0.008518 

0.1364 

61.1 

144 


66.200 

36.78 

0.2050 

1 .6752 

111.94 

6.988 

0.008937 

0.1431 

62.2 

146 


66.398 

36.89 

0.2084 

1.6678 

106.77 

6.665 

0.009366 

0.1500 

63.3 

148 


66.603 

37.00 

0.2116 

1.6603 

101.86 

6.359 

0.009813 

0.1572 

64.4 

150 


66.811 

37.12 

0.2149 

1.6530 

97.23 

6.070 

0.01028 

0.1647 

65.6 

162 


67.015 

37.23 

0.2182 

1 . 6456 

92.83 

5.795 

0.01077 

0.1726 

66.7 

154 


67.217 

37.35 

0.2214 

1.6383 

88.66 

5.535 

0.01129 

0.1807 

67.8 

156 


67.424 

37.46 

0.2247 

1.6311 

84.69 

5.287 

0 or. 80 

0.1891 

68.9 

158 


67.627 

37,57 

0.2279 

1.6239 

80.94 

5.053 

0.01235 

0.1979 

70.0 

160 


67.823 

37.68 

0.2312 

1.6168 

77.40 

4.832 

0.01292 

0.2070 

71.1 

162 


68.031 

37.80 

0.2344 

1 . 6096 

74.02 

4.621 

0.01351 

0.2164 

72.2 

164 


68.233 

37.91 

0.2376 

1.6026 

70.82 

4.421 

0.01412 

0.2262 

73.3 

166 


68.427 

38.02 

0.2408 

1 . 5956 

67.78 

4.231 

0 01475 

0.2364 

74.4 

168 


68.629 

33.13 

0.2440 

1 . 5886 

64.89 

4 051 

0.01540 

0.2469 

75.6 

170 


68.832 

38.24 

0.2472 

1,5816 

62.14 

3.879 

0.01609 

0.2578 

76.7 

172 


69.022 

38.35 

0.2504 

1 . 5747 

59.52 

3.716 

0.01680 

0.2691 

77.8 

174 


69.223 

38.46 

0.2535 

1.5679 

57.03 

3.560 

0.01753 

0.2809 

78.9 

176 


69.417 

38.57 

0.2567 

1.5610 

54.66 

3.412 

0.01829 

0 2931 

80.0 

178 


69.624 

38.68 

0.2598 

1 . 5543 

52.41 

3.272 

0 01908 

0.3056 

81.1 

180 


69.811 

38.79 

0.2629 

1.5475 

50.28 

3.139 

0.01989 

0 3186 

82.2 

182 


70.016 

38.90 

0.2661 

1.5408 

48.24 

3.012 

0.02072 

0.3320 

83.3 

184 


70.213 

39.01 

0.2692 

1 . 5342 

46.30 

2.890 

0.02160 

0.3460 

84.4 

186 


70.407 

39.12 

0.2723 

1.5276 

44.45 

2.775 

0.02249 

0.3604 

85.6 

188 


70.586 

39.22 

0.2754 

1.5210 

42.69 

2.665 

0.02342 

0.3752 

86.7 

190 


70,779 

39.32 

0.2785 

1.5144 

41.01 

2.560 

0.02438 

0.3906 

87.8 

192 


70.970 

39.43 

0.2816 

1 . 5079 

39.40 

2.460 

0.02538 

0.4065 

88.9 

194 


71.162 

39.54 

0.2846 

1.5014 

37.86 

2.363 

0.02641 

0.4232 

90.0 

196 


71.357 

39.65 

0.2877 

1.4950 

36.40 

2.272 

0.02747 

0.4401 

91.1 

198 


71 . 535 

39.74 

0.2908 

1.4886 

35.00 

2.185 

0.02857 

0.4577 

92.2 

200 


71 . 728 

39.85 

0.2938 

1.4822 

33.67 

2.102 

0.02970 

0.4753 

93.3 

202 


71.926 

39.96 

0.2968 

1.4759 

32.39 

2.022 

0.03087 

0.4946 

94.4 

204 


72.109 

40.06 

0.2999 

1.4695 

31.17 

1.946 

0.03208 

0.5139 

95.6 

206 


72.280 

40.16 

0.3029 

1.4633 

30.01 

1.873 

0.03334 

0.5339 

96.7 

208 


72.473 

40.27 

0.3059 

1.4570 

28.90 

1.804 

0.03460 

0.5543 

97.8 

210 


72. 669 

40.37 

0.3089 

1.4508 

27.83 

1.737 

0.03593 

0.5757 

98.9 

212 


72.845 

40.47 

0.3119 

1.4446 

26.82 

1.674 

0.03728 

0.0974 

100.0 

214 


73.036 

40.58 

0.3149 

1.4384 

25.84 

1.613 

0.03870 

0.6200 

101.1 

216 


73.196 

40.67 

0.3179 

1.4322 

24.91 

1.555 

0.04014 

0.6431 

102.2 



1468 


PROPERTIES OF 
METRIC AND 


Heal 

Equivalent 

Pressure Of the liquid Of vapor- of internal 

ization. work of evapn. 


[m. Temperature 
i Degrees 

Fahrenheit. 

Pounds per 

1 square inch. 

Kilograms 
‘g per square 
centimeter. 

I Millimeters 

P of 

i mercury. 

P 1 
H B, 
m 

. 

•a 5;? 

> B.T.U. per 
pound. 

^4 

.“D 

K B.T.U. per 
« pound. 

UOk 

U/g 

218 

16.534 

1.1625 

855.1 


186.04 

103.36 

966.4 

536.9 

892.9 

496.1 

220 

17.188 

1 . 2084 

888.9 


188.06 

104.49 

965.1 

536.2 

891.5 

495.3 

222 

17.864 

1.2560 

923.8 


190.07 

105.60 

963.8 

535.5 

890.0 

494.5 

224 

18.560 

1 . 3049 

959.8 


192.09 

106.73 

962.5 

534.8 

888.5 

493.7 

226 

19.276 

1 .3552 

996.9 


194.11 

107.85 

961.2 

534.0 

887.0 

492.8 

228 

20.015 

1.4072 

1035.1 


196.13 

108.97 

959.9 

533.3 

885.6 

492.0 

230 

20.78 

1.4610 

1074.6 


198.15 

110.09 

958.6 

532.6 

884.1 

491.2 

232 

21.57 

1.5165 

1115.5 


200.17 

111.21 

957.3 

531.9 

882.6 

490.4 

234 

22.38 

1 . 5735 

1157.4 


202.19 

112.34 

955.9 

531.1 

881.0 

489.5 

236 

23.22 

1.6325 

1200.8 


204.21 

113.46 

954.6 

530.4 

879.6 

488.7 

238 

24.08 

1.6930 

1245.3 


206.24 

114.59 

953.3 

529.7 

878.1 

487.9 

240 

24.97 

1 . 7556 

1291.3 


208.26 

115.71 

952.0 

528.9 

876.6 

487.0 

242 

25.88 

1.8195 

1338.4 


210.29 

116.84 

950.6 

528.2 

875.0 

486.2 

244 

26.83 

1 . 8863 

1387.5 


212.31 

117.96 

949.3 

527.4 

873.6 

485.4 

246 

27.80 

1.9545 

1437.7 


214.33 

119.08 

947.9 

526.7 

872.0 

484.5 

248 

28.79 

2.0241 

1488.9 


216.36 

120.21 

946.6 

525.9 

870.5 

483 6 

250 

29.82 

2.0966 

1542.1 


218.39 

121.34 

945.2 

525.2 

869.0 

482.9 

252 

30.88 

2,1711 

1597.0 


220.42 

122.47 

943 9 

524.4 

867.6 

482.0 

254 

31.97 

2.2477 

1653.3 


222.45 

123.59 

942.5 

523.7 

866.0 

481.2 

256 

33.09 

2.3265 

1711.2 


224.48 

124.72 

941.1 

522.9 

864.8 

480.5 

258 

34.24 

2.4073 

1770.7 


226.52 

125.85 

939.8 

522.2 

863.0 

479.5 

260 

35.43 

2.4910 

1832.3 


228.55 

126.98 

938.4 

521.4 

861.4 

478.6 

262 

36.65 

2.5768 

1895.4 


230.58 

128.11 

937.0 

520.6 

859.9 

477.7 

264 

37.90 

2.6646 

1960.0 


232.62 

129.24 

935.6 

519.8 

858.3 

476.9 

266 

39.18 

2,7546 

2026.2 


234.66 

130.38 

934.2 

519.0 

856.8 

476.0 

268 

40.50 

2.8474 

2094.5 


23C.70 

131.51 

932.8 

518.3 

855.2 

475.2 

270 

41.85 

2,9423 

2164.3 


238.74 

132 64 

931.4 

617.5 

853.7 

474.3 

272 

43.25 

3.0408 

2236.7 


240.78 

133.78 

930.0 

516.7 

852.1 

473.4 

274 

44.67 

3.1406 

2310.1 


242.82 

134.91 

928.5 

515.9 

850 5 

472.5 

276 

46.14 

3.2440 

2386.1 


244.86 

136.04 

927.1 

515.1 

848.9 

471.6 

278 

47.65 

3.3501 

2464.2 


246.90 

137.18 

925.7 

514.3 

847.4 

470.8 

280 

49.20 

3.4591 

2544.4 


248.95 

138.32 

924.2 

513.5 

845.7 

469.9 

282 

50.79 

3.5709 

2626.6 


251 . 00 

139.46 

922.8 

512.7 

844.2 

469.0 

284 

52.42 

3.6855 

2710.9 


253.05 

140.59 

921.4 

511.9 

842.6 

468.1 

286 

54.09 

3.8029 

2797.3 


255.10 

141.73 

919.9 

511.1 

841.0 

467.2 

1 288 

55.80 

3.9231 

2885.7 


257.15 

142.87 

918.5 

510.3 

839.4 

466.4 

290 

57.55 

4.0462 

2976.2 


259.20 

144.01 

917.0 

509.5 

837.8 

465.5 

292 

59.35 

4.1727 

3069.3 


261 . 26 

145.16 

915.5 

508.7 

836.1 

464.6 

294 

61.19 

4.3021 

3164.4 


263.31 

146.30 

914.1 

507.9 

834.6 

463.7 

296 

63.09 

4.4357 

3262.7 


265.36 

147.43 

912.6 

507.0 

833.0 

462.8 

1 298 

65.03 

4.5721 

3363.0 


267.42 

148.58 

911.1 

506.2 

831.3 

461.9 

300 

67.01 

4.7113 

3465.4 


269.48 

149.72 

909.6 

505.4 

829.7 

461.0 

302 

69.04 

4.8540 

3570.4 


271.54 

150.87 

908.1 

504.5 

828.1 

460.0 

304 

71.12 

5.0002 

3678.0 


273.60 

152.01 

906.6 

503.7 

826.4 

459.2 

306 

73.26 

5.1507 

3788.6 


275.67 

153.16 

905.1 

502.9 

824.8 

458.3 

308 

75.44 

5.3040 

3901 . 4 


277.73 

154.31 

903.6 

502.0 

823.2 

457.3 

310 

77.68 

5.4614 

4017.2 


279.80 

155.46 

902.1 

501.2 

821.6 

456.4 

312 

79.97 

5.6225 

4135.6 


281.87 

156.61 

900.6 

500.4 

819.9 

455.6 

314 

82.31 

5.7870 

4256.7 


283.94 

157.76 

899.0 

499.5 

818.7 

454.6 

316 

84.70 

5.9550 

4380.3 


286.02 

158.91 

897.5 

498.7 

816.6 

453.8 

318 

87.15 

6.1273 

4507.0 


288.09 

160.06 

896.0 

497.8 

815.0 

452.8 

320 

89.65 

6.3030 

4636.2 


290.17 

161.22 

894.4 

496.9 

813.3 

451.8 


t 

103. 

104. 

105. 

106. 

107.8 

108.9 

110.0 

111.1 

112.2 

113.3 

114.4 

115.6 

116.7 

117.8 

118.9 

120.0 

121.1 

122.2 

123.3 

124.4 

125.6 

126.7 

127.8 

128.9 

130.0 

131.1 

132.2 

133.3 

134.4 

135.6 

136.7 

137.8 

138.9 

140.0 

141.1 

142.2 

143.3 

144.4 

145.6 

146.7 

147.8 

148.9 

150.0 

151.1 

152.2 

153.3 

154.4 

155.6 

156.7 

157.8 

158.9 
160.0 


>1 o> 1 Centigrade 
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Heat equivalent Saturated vapor 

of external Specific vol- Density 

work. lime 


Temperature 

Degrees 

Fahrenheit. 

.T.U. per h - 
pound. 

'alories per 
kilogram. 

Entropy of 
the liquid. 

Entropy of 
vaporization. 

Cubic feet 
per pound. 

Cubic meters 
per kilogram. 

Pounds per 
cubic foot. 

Kilograms per 
cubic meter. 

Temperature 

Degrees 

Centigrade. 

i 

PQ 



Sfg 

Vo 

Vo 

Pfl 

9 o 

t 

*2T8 

73.393 

40.78 

0.3209 

1.4261 

24.02 

1.500 

0.04163 

0.6667 

103.3 

220 

73.562 

40.87 

0.3238 

1.4200 

24.16 

1.446 

0.04318 

0.6916 

104.4 

222 

73.74 b 

40.97 

0.3268 

1.4140 

22.34 

1.395 

0.04476 

0.7168 

105.6 

224 

73.907 

41.06 

0.3298 

1 . 4079 

21.55 

1 345 

0.04640 

0.7435 

106.7 

226 

74.084 

41.16 

0.3327 

1.4019 

20.80 

1.299 

0.04808 

0.7698 

107.8 

228 

74.259 

41.26 

0.3357 

1 . 3959 

20.08 

1.254 

0.04980 

0.7974 

108.9 

230 

74.449 

41.36 

0.3386 

1 . 3900 

19.388 

1.210 

0.05157 

0 8264 

110.0 

232 

74.623 

41.46 

0.3416 

1.3841 

18.722 

1.169 

0.05341 

0.8554 

111.1 

234 

74.792 

41.55 

0.3445 

1 . 3782 

18.086 

1.129 

0.05528 

0.8857 

112.2 

236 

74.967 

41.65 

0.3474 

1.3723 

17.473 

1.091 

0.05723 

0.9166 

113.3 

238 

75.138 

41.75 

0 3503 

1 . 3665 

16.888 

1.054 

0.05930 

0.9488 

114.4 

240 

75.311 

41.84 

0.3532 

1 . 3607 

16.324 

1.019 

0.06125 

0.9814 

115.6 

242 

75.480 

41.94 

0.3560 

1.3549 

15.786 

0.9855 

0.06333 

1.015 

116.7 

244 

75 646 

42 03 

0 3589 

1.3491 

15.261 

0.9527 

0.06552 

1.050 

117.8 

246 

75.815 

42.12 

0.3618 

1 . 3434 

14.762 

0.9216 

0.06774 

1.085 

118.9 

248 

75.985 

42.22 

0.3646 

1.3377 

14.287 

0.8919 

0.06997 

1.121 

120.0 

250 

76.150 

42.31 

0 3675 

1 .3320 

13.824 

0.8630 

0.07233 

1.159 

121.1 

252 

76.316 

42.40 

0.3703 

1 . 3264 

13 379 

C .9352 

0.07474 

1.197 

122.2 

254 

76.479 

42.49 

0 3732 

1.3207 

12.951 

0.8085 

0.07721 

1.237 

123.3 

256 

76.269 

42.38 

0.3760 

1.3151 

12.540 

0 7828 

0.07974 

1.277 

124.4 

258 

76.804 

42.67 

0.3789 

1.3095 

12.145 

0.7582 

0.08231 

1.319 

125.6 

260 

76.964 

42.76 

0.3817 

1 . 3040 

11.762 

0.7343 

0.08511 

1.362 

126.7 

262 

77.120 

42.85 

0.3845 

1.2984 

11.394 

0.7113 

0.08779 

1 .406 

127.8 

264 

77.283 

42.94 

0.3873 

1.2929 

11.042 

0.6893 

0.09058 

1.451 

128.9 

266 

77.436 

43.02 

0.3902 

1 . 2874 

10.703 

0.6682 

0.09342 

1.497 

130.0 

268 

77.588 

43.11 

0.3930 

1.2819 

10.375 

0 6477 

0.09639 

1.544 

131.1 

270 

77.744 

43.19 

0.3958 

1 2765 

10.061 

0 6281 

0.09946 

1.592 

132.2 

272 

77.897 

43.28 

0.3986 

1 . 271 1 

9.755 

0.6090 

0.1025 

1.642 

133.3 

274 

78.042 

43.36 

0.4014 

1.2657 

9.464 

0.5908 

0.1 C 56 

1.693 

134.4 

276 

78.204 

43.45 

0.4042 

1.2603 

9.181 

0.5732 

0.1089 

1.745 

135.6 

278 

78.348 

43.53 

0.4069 

1,2550 

8.907 

0.5560 

0.1123 

1.799 

136.7 

280 

78.494 

43.61 

0.4097 

1.2496 

8.644 

0.5396 

0.1157 

1.853 

137.8 

282 

78.645 

43.70 

0.4125 

1.2443 

8.390 

0.5238 

0.1192 

1.909 

138.9 

284 

78.784 

43.77 

0.4152 

1 . 2390 

8.144 

0.5084 

0.1228 

1.967 

140.0 

286 

78.933 

43.86 

0.4180 

1.2337 

7.907 

0.4936 

0.1265 

2.026 

141.1 

288 

79.065 

43.93 

0.4207 

1 . 2285 

7.679 

0.4794 

0.1302 

2.086 

142.2 

290 

79.214 

44.01 

0.4234 

1.2233 

7.459 

0.4657 

0.1342 

2.147 

143.3 

292 

79.353 

44.09 

0.4262 

1 2181 

7.246 

0.4524 

0.1380 

2.210 

144.4 

294 

79.493 

44.17 

0.4289 

1.2129 

7.041 

0.4396 

0.1420 

2.275 

145.6 

296 

79.628 

44.24 

0.4316 

1.2077 

6.841 

0.4271 

0.1462 

2.341 

146.7 

298 

79.755 

44.31 

0.4343 

1 . 2026 

6.649 

0.4151 

0.1504 

2.409 

147.8 

300 

79.890 

44.39 

0.4370 

1.1974 

6.464 

0.4035 

0.1547 

2.478 

148.9 

302 

80.025 

44.46 

0.4397 

1.1924 

6.285 

0.3924 

0.1590 

2.548 

150.0 

304 

80.160 

44.54 

0.4424 

1.1873 

6.112 

0.3816 

0.1636 

2.621 

151.1 

306 

80.296 

44.61 

0.4451 

1.1822 

5.943 

0.3710 

0.1683 

2.695 

152.2 

308 

80.411 

44.68 

0.4478 

1.1771 

5.781 

0.3609 

0.1730 

2.771 

153.3 

310 

80.543 

44.75 

0.4505 

1.1721 

5.623 

0.3510 

0.1778 

2.849 

154,4 

312 

80.653 

44.81 

0.4532 

1.1671 

5.471 

0.3415 

0.1828 

2.928 

155.6 

314 

80.776 

44.88 

0.4558 

1.1621 

5.324 

0.3324 

0.1878 

3.008 

1 56. 7 

316 

80.882 

44.94 

0.4585 

1.1571 

5.181 

0.3234 

0.1930 

3.092 

157.8 

318 

81.013 

45.01 

0.4612 

1.1522 

5,043 

0.3148 

0.1983 

3.177 

158.9 

320 

81.115 

45.07 

0.4638 

1.1472 

4.910 

0.3065 

0.2037 

3.263 

160.0 



PROPERTIES OF 
METRIC AND 


1470 


Heat 


Temperature 

Degrees 


Pressure 

Of the liquid 

Of vapor- 
ization. 

Equivalent 
of internal 
work of evapn. 

Is-i 

W 

H 

t ^ 

r anrenaeit. 

“o Pounds per ' 
square indi. 

Kflograms 
*0 per square 

ceniunexer. 

Millimeters 

of 

mercury. 

B.T.U. per 
>?* pound. 

Cal. /kg. or 
^ P.C.U./lb. 

> B.T.U. per 
pound. 

.ffp 

■s'-! 

Ul^ 

hfg 

h 

^ i 

H S. 

Ufa 

Ub 

Uftt 

322 

92.21 

6.4830 

4768.6 

292.25 

162.37 

892.8 

496.0 

811.6 

450.9 

161. r 

324 

94.83 

6.6672 

4904.1 

294.33 

163.53 

891.3 

495.2 

810.0 

450.0 

162.2 

326 

97.50 

6.8549 

5042.2 

296.41 

164.69 

889.7 

494.3 

808.2 

449.0 

163.3 

328 

100.23 

7.0469 

5183.4 

298.50 

165.85 

888.1 

493.4 

806.6 

448.1 

164.4 

330 

103.03 

7.2437 

5328.2 

300.59 

167.01 

886.5 

492.5 

804.8 

447.1 

165.6 

332 

105.89 

7.4448 

5476.1 

302.67 

168.16 

885.0 

491.7 

803.2 

446.3 

166.7 

334 

108.82 

7.6508 

5627.6 

304.76 

169.32 

883.3 

490.8 

801 .4 

445.3 

167.8 

336 

111.81 

7.8610 

5782.3 

306.86 

170.49 

881.7 

489.9 

799.7 

444.4 

168.9 

338 

114.87 

8.0762 

5940.5 

308.95 

171.65 

880.1 

489.0 

798.0 

443.4 

170.0 

340 

117.99 

8.2955 

6101.9 

311.05 

172.82 

878.5 

488.1 

796.3 

442.4 

171.1 

342 

121.18 

8.5198 

6266.8 

313.15 

173.99 

876.8 

487.2 

794.5 

441.5 

172.2 

344 

124.44 

8.7490 

6435.4 

315.24 

175.15 

875.2 

486.3 

792.8 

440.5 

173.3 

346 

127.77 

8.9831 

6607.6 

317.34 

176.31 

873.5 

485.3 

791.0 

439.5 

174.4 

348 

131.16 

9.2215 

6782.9 

319.45 

177.49 

871.9 

484.4 

789.3 

438.5 

175.6 

350 

134.62 

9.4647 

6961.9 

321 . 55 

178.65 

870.2 

483.5 

787.5 

437.6 

176.7 

352 

138.15 

9.7129 

7144.4 

323.66 

179.83 

868.5 

482.5 

785.7 

436.5 

177.8 

354 

141.75 

9.9660 

7330.6 

325.76 

180.99 

866.8 

481 .6 

784.0 

435.6 

178.9 

356 

145.43 

10.2247 

7520.9 

327.87 

182.16 

865.2 

480.7 

782.3 

434.6 

180.0 

358 

149.18 

10.4884 

7714.8 

329.99 

183.34 

863.4 

479.7 

780.4 

433.6 

181.1 

360 

153.01 

10.7577 

7912.9 

332.10 

184.51 

861.7 

478.8 

778.6 

432.6 

182.2 

362 

156.92 

11.0326 

8115.1 

334.21 

185.69 

860.0 

477.8 

776.8 

431.6 

183.3 

364 

160.91 

11.3131 

8321.5 

336.33 

186.86 

858.3 

476.9 

775.1 

430.6 

184.4 

366 

164.97 

11.5985 

8531.4 

338.46 

188.05 

856.5 

475.9 

773.2 

429.6 

185.6 

368 

169.11 

11.8896 

8745.5 

340.58 

189.23 

854.8 

474.9 

771.4 

428.6 

186.7 

370 

173.33 

12.1863 

8963.8 

342.71 

190.41 

853.0 

473.9 

769.5 

427.5 

187.8 

372 

177.63 

12.4886 

9186.1 

344.84 

191.59 

851.2 

472.9 

767.7 

426.5 

188.9 

374 

182.01 

12.7966 

9412.6 

346.97 

192.78 

849.5 

472.0 

765.9 

425.5 

190.0 

376 

186.48 

13.1108 

9643.8 

349.11 

193.97 

847.7 

471.0 

764.0 

424.5 

191.1 

378 

191.03 

13.4307 

9879.1 

351.25 

195.15 

845.9 

470.0 

762.2 

423.5 

192.2 

380 

195.70 

13.7591 

10120.6 

353.39 

196.34 

844.1 

469.0 

760.3 

422.4 

193.3 

382 

200.44 

14.0923 

10365.8 

355.53 

197.53 

842.3 

468.0 

768.4 

421.4 

194.4 

384 

205.26 

14.4312 

10615.0 

357.68 

198.73 

840.4 

467.0 

756.5 

420.4 

195.6 

386 

210.18 

14.7771 

10869.5 

359.83 

199.92 

838.6 

466.0 

754.6 

419.3 

196.7 

388 

215.19 

15.1294 

11128.6 

361.98 

201.12 

836.7 

464.9 

752.7 

418.2 

197.8 

390 

220.29 

15.4879 

11392.3 

364.14 

202.32 

834.9 

463.9 

750.8 

417.2 

198.9 

392 

225.49 

15.8535 

11661.2 

366.29 

203.51 

833.0 

462.8 

748.9 

416.1 

200.0 

394 

230.79 

16.2262 

11935.3 

368.45 

204.71 

831.2 

461.8 

747.1 

415.0 

201.1 

396 

236.18 

16.6051 

12214.0 

370.62 

205.92 

829.3 

460.8 

745.1 

414.0 

202.2 

398 

241.66 

16.9904 

12497.4 

372.79 

207.12 

827.4 

459.7 

743.2 

412.9 

203.3 

400 

247.25 

17.3834 

12787 

374.96 

208.3 

825.5 

458.6 

741.3 

411.8 

204.4 

405 

261.67 

18.3972 

13532 

380.40 

211.4 

820.6 

455.9 

736.3 

409.0 

207.2 

410 

276.72 

19.4554 

14311 

385.86 

214.4 

815.8 

453.3 

731.4 

406.4 

210.0 

415 

292.44 

20.5606 

15124 

391.34 

217.4 

810.8 

450.6 

726.3 

403.6 

212.8 

420 

308.82 

21.7122 

15971 

396.84 

220.5 

805.8 

447.7 

721.3 

400.8 

215.6 

425 

325.91 

22.9138 

16864 

402.36 

223.6 

800.7 

444.9 

716.2 

396.9 

218.3 

430 

343.71 

24.1652 

17775 

407.91 

226.6 

795.5 

442.0 

711.0 

395.0 

221.1 

435 

362.27 

25.4701 

18735 

413.48 

229.7 

790.2 

439.0 

705.7 

392.1 

223.9 

440 

381.59 

26.8284 

19734 

419.07 

232.8 

784.9 

436.1 

700.5 

389.2 

226.7 

445 

401.70 

28.2423 

20774 

424.68 

236.0 

779.4 

433.0 

695.0 

386.1 

229.4 

450 

422.61 

29.7124 

21855 

430.3 

239.1 

773.8 

429.9 

689.6 

383.1 

232.2 

455 

444.35 

31.2409 

22980 

436.0 

242.2 

768.1 

426.8 

683.9 

380.0 

235.0 

460 

466.94 

32.8292 

24148 

441.7 

245.4 

762.3 

423.5 

678.3 

376.8 

237.8 



MTl 

SATURATED STEAM 
ENGLISH UNITS 


Saturated vapor 


Specific vol- 
ume 


Density 


Heat equivalent 
of external 
work. 



144 pv U 

Is 

ill 


8 1 

F 

Qfi CO 

J ^ 

H 

f -:8, 

X 

gs 

ill 

t 

n 

u 

Sf 

322 " 

81 . 231 

45.13 

0.4665 

324 

81.347 

45.20 

0.4691 

326 

81.455 

45.26 

0.4718 

328 

81 . 548 

45.31 

0.4744 

330 

81.654 

45.37 

0.4770 

332 

81.766 

45.43 

0.4797 

334 

81 875 

45.49 

0.4823 

336 

81.974 

45.54 

0.4849 

338 

82.093 

45.61 

0 4875 

340 

82.184 

45.66 

0.4901 

342 

82.300 

45.73 

0.4927 

344 

82.396 

45.78 

0.4953 

346 

82.498 

45.84 

0.4979 

348 

82.576 

45.88 

0,5005 

350 

82.688 

45.94 

0.5031 

352 

82.761 

45.98 

0.5057 

354 

82.846 

46.03 

0.5082 

356 

82 926 

46.07 

0.5108 

358 

82.995 

46.11 

0.5134 

360 

83.088 

46.16 

0.5160 

362 

83.151 

46.20 

0.5185 

364 

83.241 

46.25 

0.5211 

366 

83.328 

46.30 

0.5237 

368 

83.386 

46.33 

0.5262 

370 

83 479 

46.38 

0.5288 

372 

83.546 

46.42 

0.5313 

374 

83.620 

46.46 

0.5339 

376 

83.673 

46.49 

0.5364 

378 

83.736 

46.52 

0.5390 

380 

83.793 

46.56 

0.5415 

382 

83.857 

46.59 

0.5440 

384 

83.900 

46.61 

0.5466 

386 

83.967 

46.65 

0.5491 

388 

84.018 

46.68 

0.5516 

390 

84.058 

46.71 

0.5542 

392 

84.107 

46.73 

0.5567 

394 

84.142 

46.75 

0.5592 

396 

84.163 

46.76 

0.5617 

398 

84.194 

46.78 

0.5642 

400 

84.239 

46.80 

0.5668 

405 

84.346 

46.86 

0.5730 

410 

84.412 

46.90 

0.5792 

415 

84.458 

46.92 

0.5854 

420 

84.488 

46.94 

0.5916 

425 

84.522 

46.96 

0.5978 

430 

84.517 

46.96 

0.6039 

435 

84.491 

46.94 

0.6101 

440 

84.445 

46.92 

0.6162 

445 

84.371 

46.88 

0.6224 

450 

84.173 

46.77 

0.6284 

455 

84.165 

46.76 

0.6346 

460 

84.031 

46.69 

0.6407 



l| 

C d 

P 

&.9 

h 

is 1 
a a 

W J 

ii 

S u 

Sfg 

Vg 

Vg 

1.1423 

4.781 

0.2985 

1.1374 

4.656 

0.2906 

1.1325 

4.534 

0.2830 

1.1276 

4.417 

0.2757 

1.1227 

4.303 

0.2686 

1.1179 

4.192 

0.2617 

1.1130 

4.086 

0.2551 

1.1082 

3.982 

0.2486 

1.1034 

3.882 

0.2423 

1 . 0986 

3.784 

0.2362 

1.0938 

3.690 

0.2304 

1 . 0890 

3.598 

0.2246 

1.0843 

3.509 

0.2191 

1.0796 

3.422 

0.2136 

1 . 0748 

3.338 

0.2084 

1.0701 

3.257 

0.2033 

1 . 0654 

3.178 

0.1984 

1 . 0607 

3.101 

0.1936 

1.0560 

3.026 

0.1889 

1.0514 

2.954 

0.1844 

1.0467 

2.884 

0.1800 

1 . 0421 

2.815 

0.1757 

1 . 0374 

2.749 

0.1716 

1.0328 

2.684 

0.1676 

1 . 0282 

2.622 

0.1637 

1 . 0236 

2.561 

0.1599 

1.0190 

2.502 

0.1562 

1.0144 

2.444 

0.1526 

1 . 0098 

2.388 

0.1491 

1.0053 

2.333 

0.1456 

1 . 0008 

2.280 

0.1423 

0.9962 

2.228 

0.1391 

0.9917 

2.178 

0.1360 

0.9872 

2.129 

0.1329 

0.9826 

2.0816 

0.1300 

0.9782 

2.0352 

0.1271 

0.9737 

1.9898 

0.1242 

0.9692 

1.9453 

0.1214 

0.9647 

1,9023 

0.1186 

0.9602 

1.8608 

0.1162 

0.9491 

1.7615 

0.1100 

0.9381 

1 . 6681 

0.1041 

0,9271 

1 . 5804 

0.09866 

0.9161 

1.4982 

0.09353 

0.9052 

1.4212 

0.08872 

0.8942 

1.3486 

0.08419 

0.8833 

1.2802 

0.07992 

0.8724 

1.2158 

0.07590 

0.8616 

1.1550 

0.07210 

0.8507 

1.0977 

0.06853 

0.8398 

1.0436 

0.06515 

0.8290 

0.9927 

0.06197 


5 Pounds per 
cubic foot. 

¥ 

i§ 

II 

Pff 

1^1 

f 

0.2092 

3.350 

leiTT 

0.2148 

3.441 

162.2 

0.2206 

3.534 

163.3 

0.2264 

3.627 

164.4 

0.2324 

3.723 

165.6 

0.2386 

3.821 

166.7 

0.2447 

3.920 

167.8 

0.2511 

4.023 

168.9 

0.2576 

4.127 

170.0 

0.2643 

4.234 

171.1 

0.2710 

4.340 

172.2 

0.2780 

4.452 

173.3 

0.2850 

4.564 

174.4 

0.2922 

4.682 

175.6 

0.2996 

4.798 

176.7 

0.3070 

4.919 

177.8 

0.3147 

5.040 

178.9 

0.3225 

5.165 

180.0 

0.3305 

5.294 

181.1 

0.3385 

5.423 

182.2 

0.3467 

5.556 

183.3 

0.3552 

5.692 

184.4 

0.3638 

5.824 

185.6 

0.3726 

5.967 

186.7 

0.3814 

6.109 

187.8 

0.3905 

6.254 

188.9 

0.3997 

6.402 

190.0 

0.4092 

6.553 

191.1 

0.4189 

6 707 

192.2 

0.4286 

6.868 

193.3 

0.4386 

7.027 

194.4 

0.4488 

7.189 

195.6 

0.4591 

7.353 

196.7 

0.4697 

7.524 

197.8 

0.4804 

7.692 

198.9 

0.4914 

7.868 

200.0 

0.5026 

8.052 

201.1 

0.5141 

8.237 

202.3 

0. 5257 

8.418 

203.3 

0,537 

8.606 

204.4 

0.568 

9.091 

207.2 

0.599 

9.606 

210.0 

0.633 

10.14 

212.8 

0.663 

10.69 

216.6 

0.704 

11.27 

218.3 

0.742 

11.88 

221.1 

0.781 

12.51 

223.9 

0.823 

13.18 

226.7 

0.866 

13.87 

229.4 

0.911 

14.59 

232.2 

0.958 

15.35 

235.0 

1.007 

16.14 

237.8 
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PRoraatnES of 

METRIC AND 


Heat 


a.^ Temperature 

Degrees 


Pressure 


Of the liquid 

Of vapor- 
ization. 

Equivalent 
of internal 
work of evapn. 

Temperature 

Degrees 

Centigrade. 

X aorenneix. 

Pounds per 1 
square inch. 

Kilograms 
per square 
centimeter. 

1 Millimeters 

of 

1 mercury. 

L 

p| 

n 

hf 

■Ir 

hf 

r B.T.U. per 
* pound. 

■^R 

hfc 

!a B.T.U. per 
pound 

a Cal. /kg. or 
- P.C.U./lb. 

465 

490.40 

34.4786 

25361 


447.4 

’ 248.6 

756.4 

420.3 

672.5 

373.7 

240.6 

470 

514.76 

36.1912 

26621 


453.2 

251.8 

750.3 

416.9 

666.6 

370.4 

243.3 

475 

540.04 

37.9686 

28445 


459.1 

255.1 

744.1 

413.4 

660.6 

367.0 

246.1 

480 

566.26 

39.8120 

29284 


465.0 

258.4 

737.8 

409.9 

654.5 

363.6 

248.9 

485 

593.47 

41 . 7251 

30691 


470.9 

261.6 

731.3 

406.3 

648.3 

360.2 

251.7 

490 

621.67 

43.7078 

32150 


477.0 

265.0 

724.7 

402.6 

642.0 

356.6 

254.4 

495 

650.87 

45.7607 

33660 


483.0 

268.4 

718.0 

398.9 

635.6 

353.1 

257.2 

500 

681.09 

47.8854 

35223 


489.1 

271.7 

711.1 

395.1 

629.0 

349.5 

260.0 

505 

712.40 

50.0867 

36842 


495.3 

275.2 

704.1 

391.2 

622.4 

345.8 

262.8 

610 

744.74 

52.3604 

38514 


501.6 

278.7 

696.9 

387.2 

615.6 

342.0 

265.6 

515 

778.16 

54.7101 

40243 


507.8 

282.1 

689.6 

383.1 

608.7 

338.2 

268.3 

520 

812.72 

57.1399 

42030 


614.2 

285.7 

682.1 

379.0 

601.7 

334.3 

271.1 

525 

846.43 

59.6506 

43877 


520.5 

289.2 

674.6 

374.8 

594.7 

330.4 

273.9 

530 

885.31 

62.2435 

45784 


527.0 

292.8 

666.8 

370.5 

687.5 

326.4 

276.7 

535 

923.39 

64.9208 

47753 


533.4 

296.4 

659.0 

366.1 

580.2 

322.3 

279.4 

540 

962.73 

67.6867 

49788 


540.0 

300.0 

651.0 

361.7 

572.8 

318.2 

282.2 

545 

1003.4 

70.5460 

51891 


646.6 

303.7 

642.8 

357.1 

565.2 

314.0 

285.0 

550 

1045.4 

73.4989 

54063 


553.2 

307.4 

634.5 

352.5 

557.5 

309.7 

287.8 

555 

1088.7 

76.5432 

56302 


560 0 

311.1 

626.1 

347.9 

549.8 

305.5 

290.6 

560 

1133.4 

79.6860 

58614 


566.7 

314.9 

617.5 

343.1 

641.9 

301.1 

293.3 

565 

1179,7 

82.9412 

61008 


573.6 

318.7 

608.7 

338.2 

533.9 

296.6 

296.1 

570 

1227.6 

86.3089 

63485 


580.4 

322.5 

599.7 

333.2 

525.7 

292.1 

298.9 

575 

1276.7 

89.7609 

66025 


587.4 

326.4 

590.6 

328.1 

517.4 

287.4 

301.7 

580 

1327,2 

93.3115 

68636 


594.4 

330.2 

581. 3 

323.0 

508.9 

282,8 

304.4 

585 

1379.2 

96.9674 

71325 


601.5 

334.2 

571.8 

317.7 

500.3 

278.0 

307.2 

590 

1432.7 

100. 729 

74092 


608.7 

338.2 

562.2 

312,4 

491.6 

273.2 

310.0 

595 

1487.8 

104.603 

76942 


615.9 

342.2 

552.3 

306.9 

482.7 

268.2 

312.8 

600 

1544.6 

108.596 

79879 


623.2 

346.2 

542.3 

301.3 

473.7 

263.2 

315.6 

605 

1603.0 

112.702 

82899 


630.6 

350.4 

532.0 

295.6 

464.5 

258.1 

318.3 

610 

1663.2 

116.935 

86012 


638.0 

354.5 

521.4 

289.7 

455.0 

252.8 

321.1 

615 

1725.1 

121.287 

89214 


645.6 

358.7 

510.5 

283.6 

445.3 

247.4 

323.9 

620 

1788.8 

125.765 

92508 


653.4 

363.0 

499.2 

277.4 

435.2 

241.9 

326.7 

625 

1854.4 

130.377 

95900 


661.3 

367.4 

487.3 

270.7 

424.7 

235.9 

329.4 

630 

1921.9 

135.123 

99391 


669.5 

372.0 

474.8 

263.8 

413.6 

229.8 

332.2 

635 

1991.4 

140.009 

102985 


677.9 

376.6 

461.7 

256.5 

402.0 

223.3 

335.0 

640 

2062.8 

145.029 

106678 


686.6 

381.5 

447.9 

248.9 

389.8 

216.6 

337.8 

645 

2136.0 

150.176 

110463 


695.7 

386.5 

433.2 

240.7 

376.9 

209.4 

340.6 

650 

2211.4 

155.477 

114363 


705.2 

391.8 

417.7 

232.1 

363.3 

201.8 

343.3 

655 

2289.0 

160.933 

118376 


715.0 

397.3 

401.2 

222.9 

348.7 

193.8 

346.1 

660 

2368.6 

166.529 

122492 


725.3 

403.0 

383.6 

213.1 

333.3 

185.2 

348.9 

665 

2450.3 

172.273 

126717 


736.1 

409.0 

364.7 

202.6 

316.8 

176.0 

351.7 

670 

2534.2 

178.172 

131056 


747.5 

415.3 

344.4 

191.3 

299.1 

166.1 

354.4 

675 

2620.6 

184.247 

135524 


759.6 

422.0 

322.5 

179.2 

280.1 

155,7 

357.2 

680 

2709.7 

190.511 

140132 


772.6 

429.3 

298.5 

165.8 

259.4 

144.0 

360.0 

685 

2801.7 

196.979 

144890 


786.9 

437.2 

271.8 

151.0 

236.3 

131.2 

362.8 

690 

2896.8 

203.665 

149808 


803.0 

446.1 

241.2 

134.0 

209.6 

116.5 

365.6 

695 

2994.9 

210.562 

154881 


822.0 

456.7 

204.6 

113.7 

177.8 

98.8 

368.3 

700 

3096.4 

217.699 

160130 


846.3 

470.2 

157.0 

87.2 

136.8 

76.0 

371.1 

705 

3202.0 

225.123 

165591 


888.3 

493.5 

73.4 

40.8 

65.4 

36.4 

373.9 

706 a 1 

3226.0 

226.810 

166832 


925.0 

513.9 

0 

0 

0 

0 

374.4 




MTS 


SATURATED STEAM 
ENGLISH UNITS 



Heat equivalent 




Saturated vapor 




of external 
work. 



Specific vol- 
ume 

Density 



144 pv U 

*0t3 

•sS 

Cubic feet 
per pound. 

11 

Pounds i>er 
cubic foot. 

is 

l.i 

|o| 

H 

.tJ 

D 1 

^ K 

It 

B 

^1 

II 

w 5 

'P, 

if 

1- 
sa s 

W « 

Temperati 

Degrees 

Centigraci 

t 

n 


Sf 



Vg 

pg 

Qa 

i 

465 

83.890 

46.61 

0.6468 

0.8180 

0.9446 

0.05897 

1.059 

16.96 

240.6 

470 

83.715 

46.51 

0.6530 

0.8071 

0.8991 

0.05613 

1.112 

17.82 

243.3 

475 

83.512 

46.40 

0.6592 

0.7962 

0.8560 

0.05344 

1.168 

18.71 

246.1 

480 

83.272 

46.27 

0.6654 

0.7852 

0.8151 

0.05087 

1.227 

19.66 

248.9 

485 

83.015 

46.12 

0.6716 

0.7742 

0.7764 

0.04847 

1.288 

20.63 

261.7 

490 

82.728 

45.96 

0.6779 

0.7632 

0.739$ 

0.04618 

1.352 

21.65 

254.4 

495 

82.425 

45.80 

0.6842 

0.7521 

0.7050 

0.04401 

1.418 

22.72 

257.2 

500 

82.082 

45.60 

0.6904 

0.7410 

0.6721 

0.04195 

1.488 

23.84 

260.0 

505 

81.705 

45.40 

0.6968 

0.7299 

0.640 B 

0.04000 

1.560 

25.00 

262.8 

510 

81.309 

45.18 

0.7031 

0.7187 

0.6110 

0.03814 

1.637 

26.22 

265.6 

515 

80.856 

44.92 

0.7094 

0.7075 

0.5826 

0.03637 

1.716 

27.50 

268.3 

520 

80.374 

44.66 

0.7158 

0.6963 

0.5557 

0.03469 

1.800 

28.83 

271.1 

525 

79.873 

44.38 

0.7222 

0.6851 

0.5301 

0.03309 

1.886 

30.22 

273.9 

530 

79.333 

44.08 

0.7286 

0.6738 

0.5058 

0.03158 

1.977 

31.67 

276.7 

535 

78.819 

43.79 

0.7350 

0.6625 

0.4828 

0.03014 

2.071 

33.18 

279.4 

540 

78.240 

43.47 

0.7414 

0.6512 

0.4610 

0.02878 

2.169 

34.75 

282.2 

545 

77.648 

43.14 

0.7478 

0.6399 

0.4401 

0.02747 

2.272 

36.40 

285.0 

550 

76.992 

42.78 

0.7543 

0.6285 

0.4201 

0.02623 

2.380 

38.12 

287.8 

555 

76.295 

42.39 

0. 7607 

0.6170 

0.4010 

0.02503 

2.494 

39.95 

290.6 

560 

75.570 

41.99 

0.7672 

0.6056 

0.3828 

0.02390 

2.612 

41.84 

293.3 

565 

74,817 

41.57 

0. 7737 

0.5940 

0.3654 

0. 02281 

2.737 

43.84 

296.1 

570 

74.041 

41.14 

0.7802 

0.5825 

0.3488 

0.02177 

2.867 

45.93 

298.9 

575 

73.224 

40.68 

0.7867 

0.5709 

0.3330 

0.02079 

3.003 

48.10 

301.7 

5 B 0 

72.389 

40.22 

0.7932 

0.5592 

0.3180 

0.01985 

3.145 

50.38 

304.4 

585 

71 . 527 

39.74 

0.7998 

0.5474 

0.3037 

0.01896 

3.293 

62.74 

307.2 

590 

70.592 

39.22 

0.8064 

0.5356 

0.2900 

0.01810 

3.448 

55.25 

310.0 

595 

69.619 

38.68 

0.8131 

0.5237 

0.2769 

0.01729 

3.611 

67.84 

312.8 

600 

68.592 

38.11 

0.8198 

0.5118 

0.2642 

0.01649 

3.785 

60.64 

315 6 

605 

67.538 

37.52 

0.8265 

0.4997 

0.2522 

0.01574 

3.965 

63.53 

318.3 

610 

66.414 

36.90 

0.8332 

0.4875 

0.2406 

0.01502 

4.156 

66.58 

321.1 

615 

65.217 

36.23 

0.8401 

0.4751 

0.2294 

0.01432 

4.359 

69.83 

323.9 

620 

63.952 

35.53 

0.8470 

0.4623 

0.2186 

0.01365 

4.575 

73.26 

326.7 

625 

62.594 

34.78 

0.8540 

0.4493 

0.2082 

0.01300 

4.803 

76.92 

329.4 

630 

61.175 

33.99 

0.8612 

0.4358 

0.1982 

0.01237 

5.045 

80.84 

332.2 

635 

59.667 

33.15 

0.8686 

0.4218 

0.1885 

0.01177 

5.305 

84.96 

335.0 

640 

58.068 

32.26 

0.8763 

0.4073 

0.1791 

0.01106 

5.583 

90.42 

337.8 

645 

56.296 

31 .28 

0.8842 

0.3922 

0.1699 

0.01061 

5.885 

94.25 

340.6 

650 

54.439 

30.25 

0.8924 

0.3764 

0.1610 

0.01005 

6.211 

99.50 

343.3 

655 

52.454 

29.14 

0.9009 

0,3599 

0.1522 

0.009502 

6.570 

105.2 

346.1 

660 

50.292 

27,94 

0.9097 

0.3426 

0.1437 

0.008971 

6.959 

111.5 

348.9 

665 

47.902 

26.61 

0.9190 

0.3243 

0.1353 

0.008447 

7.391 

118.4 

351.7 

670 

45.278 

25.16 

0.9287 

0.3049 

0.1269 

0.007922 

7.880 

126.2 

354.4 

675 

42.362 

23.54 

0.9389 

0.2842 

0.1186 

0.007404 

8.432 

135. 1 

357.2 

680 

39.141 

21.75 

0.9499 

0.2619 

0.1102 

0.006880 

9.075 

145.3 

360.0 

685 

35.547 

19.75 

0.9620 

0.2374 

0.1019 

0.006361 

9.814 

157.2 

362.8 

690 

31.557 

17.53 

0.9755 

0.2098 

0.0936 

0.005843 

10.68 

171.1 

365.6 

695 

26.754 

14.86 

0.9914 

0.1772 

0.0848 

0.005294 

11.79 

188.9 

368.3 

700 

20.216 

11.23 

1.0117 

0.1354 

0.0747 

0.004663 

13.39 

214.5 

371 . 1 

705 

7.995 

4.44 

1.0472 

0.0630 

0.0597 

0.003727 

16.75 

268.3 

373.9 

706.1 

0 

0 

1.0785 

0 

0.0522 

0.003259 

19.16 

306.8 

374.4 
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BOILING POINT OF WATER AT VARIOUS BAROMETRIC PRESSURES 


Temp. ®C. 

0.0® 

0.2® 

0.4® 

0.6® 

0.8® 


mni of Hg 

mm of Hg 

mm of Hg 

mm of Hg 

mm of Hg 

80 

355.40 

358.28 

361.19 

364.11 

367.06 

81 

370.03 

373.01 

376.02 

379.05 

382.09 

82 

385.16 

388.25 

391.36 

394.49 

397.64 

83 

400.81 

404.00 

407.22 

410.45 

413.71 

84 

416.99 

420.29 

423.61 

426.95 

430.32 

85 

433.71 

437.12 

440.65 

444.01 

447.49 

86 

450.99 

454.61 

458.06 

461.63 

465.22 

87 

468.84 

472.48 

476.14 

479.83 

483.64 

88 

487.28 

491.04 

494.82 

498.63 

502.46 

89 

506.32 

510.20 

614.11 

518.04 

521.99 

90 

625.97 

529.98 

634.01 

638.07 

542.15 

91 

646.26 

650.40 

654.56 

558.75 

562.96 

92 

567.20 

671.47 

575.76 

580.08 

584.43 

93 

588.80 

593.20 

597.63 

602.09 

606.57 

94 

611.08 

615.62 

620.19 

624.79 

629.41 

95 

634.06 

638.74 

643.45 

648.19 

652.96 

96 

657.76 

662.68 

667.43 

672.32 

677.23 

97 

682.18 

687.15 

692.15 

697.19 

702.25 

98 

707.36 

712.47 

717.63 

722.81 

728.03 

99 

733.28 

738.56 

743.87 

749.22 

754.59 

100 

760.00 

765.44 

770.91 

776.42 

781.95 


BOILING POINT OF WATER AT VARIOUS PRESSURES 

The table below gives the boiling point of water in degrees Centigrade at various 
pressures in millimeters of mercury at 0®C. 

See also Steam Table, 


Preware Tenths of a millimeter of llg 


mmof Hg 

ntridllll 


mitM 


0.4 



lEKH 

■CX3I 


690 

97.317® 

321 


329 

333 

337 

341 

345 


353 

691 

97.357® 

361 


369 

373 

377 

381 

385 


393 

692 

97.397® 

401 

405 

409 

413 

417 

421 

425 

429 

433 

693 

97.437“ 

441 

445 

449 

453 

457 

461 

465 

469 

473 

694 

97.477® 

480 

484 

488 

492 

496 

500 

504 

508 

512 

695 

97.616* 

520 

524 

528 

532 

536 

540 

544 

548 

552 

696 

97.556® 

560 

564 

568 

572 

576 

580 

584 

588 

592 

697 

97.596® 

599 

603 

607 

611 

615 

619 

623 

627 

631 

698 

97.635® 

639 

643 

647 

651 

655 

659 

663 

667 

671 

699 

97.675® 

678 

682 

686 

690 

694 

698 

702 

706 

710 

700 

97.714® 

718 

722 

726 

730 

734 

738 

742 

746 

750 

701 

97.754® 

757 

761 

765 

769 

773 

777 

781 

785 

789 

702 

97.793® 

797 

801 

805 

809 

813 

816 

820 

824 

828 

703 

97.832® 

836 

840 

844 

848 

852 

856 

860 

864 

868 

704 

97.872® 

876 

879 

883 

887 

891 

895 

899 

903 

907 

705 

97.911® 

915 

919 

923 

927 

931 

935 

939 

943 

947 

706 

97.950® 

954 

958 

962 

966 

970 

974 

977 

981 

985 

707 

97.989® 

993 

996 

*000 

•004 

*008 

♦012 

*016 

*020 

•^024 

708 

98.028® 

032 

036 

040 

043 

047 

051 

055 

059 

063 

709 

98.067 

071 

075 

079 

082 

086 

090 

094 

098 

102 

710 

98.106® 

110 

114 

118 

121 

125 

129 

133 

137 

141 

711 

98.145® 

149 

153 

157 

160 

164 

168 

172 

176 

180 

712 

98.184® 

188 

192 

195 

199 

203 

207 

211 

215 

219 

713 

98.223® 

227 

230 

234 

238 

242 

246 

250 

254 

258 

714 

98.262® 

266 

270 

274 

278 

282 

286 

290 

293 

297 

715 

98.301® 

304 

308 

312 

316 

320 

323 

327 

331 

335 

716 

98.339® 

343 

347 

351 

355 

358 

362 

366 

370 

374 

717 

98.378® 

382 

386 

389 

393 

397 

401 

405 

409 

413 

718 

98.417® 

420 

424 

428 

432 

436 

440 

443 

447 

451 

719 

98.455® 

459 

463 

467 

470 

474 

478 

482 

486 

490 




BOILING POINT OF WATER AT VARIOUS PRESSURES 


Pressure Tenths of a miilimeter of Hg 


mmof Hit 0.0 

0.1 


0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

720 

98.494® 

497 

501 

505 

509 

513 

517 

520 

524 


721 

98.532® 

536 

540 

644 

547 

551 

555 

559 

563 


722 

98.571® 

574 

578 

582 

586 

590 

593 

597 

601 

605 

723 

98.609® 

613 

617 

620 

624 

628 

632 

636 

640 

644 

724 

98.648® 

652 

655 

659 

663 

667 

671 

675 

678 

682 

725 

98.686® 

689 

693 

697 

701 

705 

709 

712 

716 

720 

726 

98. 724® 

728 

732 

735 

739 

743 

747 

751 

755 

758 

727 

98.762® 

766 

770 

774 

777 

781 

785 

789 

793 

797 

728 

98.801® 

804 

808 

812 

816 

819 

823 

827 

831 

835 

729 

98.839® 

843 

846 

850 

854 

858 

861 

865 

869 

873 

730 

98.877® 

880 

884 

888 

892 

896 

899 

903 

907 

911 

731 

98.916® 

918 

922 

926 

930 

934 

937 

941 

945 

949 

732 

98.953® 

956 

960 

964 

968 

972 

975 

979 

983 

987 

733 

98.991® 

994 

998 

*002 

*006 

*010 

*013 

*017 

*021 

*025 

734 

99.029® 

032 

036 

040 

044 

048 

051 

055 

059 

063 

735 

99.067® 

070 

074 

078 

082 

085 

089 

093 

097 

101 

736 

99.105® 

109 

112 

116 

119 

123 

127 

131 

135 

138 

737 

99.142® 

146 

150 

153 

157 

161 

165 

169 

172 

176 

738 

99.180® 

184 

187 

191 

196 

199 

203 

206 

210 

214 

739 

99.218® 

221 

225 

229 

233 

236 

240 

244 

248 

252 

740 

99.255® 

259 

263 

267 

270 

274 

278 

282 

285 

289 

741 

99.293® 

297 

300 

304 

308 

312 

316 

319 

323 

327 

742 

99.331® 

334 

338 

342 

346 

349 

353 

357 

361 

364 

743 

99.368® 

372 

376 

379 

383 

387 

391 

394 

398 

402 

744 

99.406® 

409 

413 

417 

421 

424 

428 

432 

436 

439 

745 

99.443® 

447 

451 

454 

458 

462 

466 

469 

473 

477 

746 

99.481® 

484 

488 

492 

495 

499 

503 

507 

510 

514 

747 

99.518® 

522 

525 

529 

533 

537 

540 

544 

548 

551 

748 

99.555® 

559 

563 

566 

570 

574 

578 

581 

585 

589 

749 

99.593® 

596 

600 

604 

607 

611 

615 

619 

622 

626 

750 

99.630® 

633 

637 

641 

645 

648 

652 

656 

659 

663 

751 

99.667® 

671 

674 

678 

682 

686 

689 

693 

697 

700 

752 

99.704® 

708 

712 

715 

719 

723 

726 

730 

734 

738 

763 

99.741® 

745 

749 

752 

756 

760 

764 

767 

771 

775 

764 

99.778® 

782 

786 

790 

793 

797 

801 

804 

808 

812 

755 

99.815® 

819 

823 

827 

830 

834 

838 

841 

845 

849 

756 

99.852® 

856 

860 

863 

867 

871 

875 

878 

882 

886 

757 

99.889® 

893 

897 

900 

904 

908 

911 

915 

919 

923 

758 

99.926® 

930 

934 

937 

941 

945 

948 

952 

956 

959 

759 

99.963® 

967 

970 

974 

978 

982 

985 

989 

993 

996 

760 

100.000® 

004 

007 

Oil 

015 

018 

022 

026 

029 

033 

761 

100.037® 

040 

044 

048 

052 

055 

059 

063 

066 

070 

762 

100.073® 

077 

081 

085 

088 

092 

096 

099 

103 

107 

763 

100.110® 

114 

118 

121 

125 

129 

132 

136 

140 

143 

764 

100.147® 

151 

154 

158 

162 

165 

169 

173 

176 

180 

765 

100.184® 

187 

191 

195 

198 

202 

206 

209 

213 

216 

766 

100.220® 

224 

227 

231 

235 

238 

242 

246 

249 

253 

767 

100.257® 

260 

264 

268 

271 

275 

279 

283 

286 

290 

768 

100.293® 

297 

300 

304 

308 

311 

315 

319 

322 

326 

769 

100.330® 

333 

337 

341 

344 

348 

352 

355 

359 

363 

770 

100.366® 

370 

373 

377 

381 

384 

388 

392 

395 

399 

771 

100.402® 

406 

410 

414 

417 

421 

424 

428 

432 

435 

772 

100.439® 

442 

446 

450 

453 

457 

461 

464 

468 

472 

773 

100.475® 

479 

483 

486 

490 

493 

497 

501 

504 

508 

774 

100.511® 

515 

619 

522 

526 

530 

533 

537 

540 

544 

775 

100.647® 

551 

555 

559 

562 

566 

569 

573 

577 

580 

776 

100.584® 

588 

591 

595 

598 

602 

606 

609 

613 

616 

777 

100.620® 

624 

627 

631 

634 

638 

642 

645 

649 

653 

778 

100.656® 

660 

663 

667 

671 

674 

678 

681 

685 

689 

779 

100.692® 

696 

699 

703 

707 

710 

714 

718 

721 

725 
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BOILING POINT OF WATER AT VARIOUS PRESSURES 
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CORRECTION OF BOILING POINT TEMPERATURE AT 
VARIOUS PRESSURES TO NORMAL PRESSURE (760 mm. Hg) 

To correct for small diflerences in barometric pressure the following formula is em- 
ployed: 

Tc = To + C{760 - 

where Tc == corrected boiling point. 

To == observed boiling point. 

P = atmospheric pressure in millimeters of mercury. 

C = a constant having the value of 0.037 at 25 -40°C; 0.043 at 41 - 75°C; 
0.044 at 76 - lOOT; 0.046 at 101 - 120°C; 0.048 at 121 - 140T; 
0.051 at 141 - 155°C; 0.055 at 156 - 220"C; 0.057 at 221 - 300°C; 
0.064 at 310 - 325°C. 


A. S. T. M, METHOD 

In the A. S. T, M, Standards on Petroleum Products and Lubricants^ September 
1937, page 96, the Sydney Young equation is used for calculating the proper correc- 
tion to the observed boiling point. In this equation the temperature range as well as 
the pressure is considered. Tlie Sydney Young equation is as follows: 

For Centigrade scale: C, = 0.00012 (760 ~ P) (273 + O, 

For Fahrenheit scale: 6/ = 0.00012 (760 - P) (460 + //). 

in which Cc and C/ are, respectively, corrections to be made on the observed tem- 
peratures tc or //, and P is the actual barometric pressure in millimeters of mercury. 

The table which follows is a convenient approximation of the corrections as calcu- 
lated from the equatums above. These approximations will sullice for ordinary work, 
For more precise work, the correction should l>e calculated using the Sydney Young 
equation and the temperature when 50% of the material has boiled. A new correction 
should be made for each variation of more than 10°C. or 18°F. 

As pointed out by Hoyt, Jour. Chem. Ed. 11, (f9J4), the Sydney Young eaua- 

tion is applicable only to non-polar substances with low (li(dectric constants such as 
the hydrocarbons for which it was proposed by the A. S. T. M. For other types of 
compounds a more exact value can be obtained by use of the following equations and 
constants: 


For Ojitigrade scale: Cc - K (760 — P) (273 + Qy 
For Falirenheit scale: C/ — K (760 — P) (460 -j- I/)» 


where the value of the constant K is for: 


Hydrocarbons 0.000125 Esters 

Halogen derivatives 0.000125 Ketones 

Ethers 0.000125 Amines 

Aldehydes 0.000125 Alcohols 


0.000121 

0.000121 

0.000118 

0.000100 


The variation in the case of acids is too wide to permit of a single value for K. 


* This formula is applicable only to liquids of particular types 
aldehyde, a ketone, an ester, or a halogen derivative. 


such as a hydrocarbon, an ether, an 

(Continued on following page.) 
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CORRECTION OF BOILING POINT TEMPERATURES 


Boiling Point 

Correction for Each One 
mm. Difference in Pressure’*' 

ic in ®C. 

t/ in ®F. 

Cc in °C. 

Cf in ®F. 

10-30 

50-86 

0.035 

0.063 

30-60 

86-122 

.038 

.068 

60-70 

122-168 

.040 

.072 

70-90 

168-194 

.042 

,076 

90-110 

194-230 

.046 

.081 

110-130 

230-266 

.047 

.085 

130-160 

266-302 

.060 

.089 

160-170 

302-338 

.052 

.094 

170-190 

338-374 

.054 

.098 

190-210 

374-410 

.057 

.102 

210-230 

410-446 

.059 

.106 

230-260 

446-482 

.062 

,111 

260-270 

482-518 

.064 

.115 

270-290 

618-664 

.066 

.119 

290-310 

554-590 

.069 

.124 

310-330 

690-626 

.071 

.128 

330-360 

626-662 

.074 

.132 

360-370 

662-698 

.076 

.137 

370-390 

698-734 

.078 

.141 

390-410 

734-770 

.081 

.145 


* To be added in case barometric pressure is below 760 mm., to be subtracted in case the pressure is 
above 760 mm. 


DREISBACH METHOD 


A formula (2) has been developed from the Antoine equation (f) which gives the 
rate of change of boiling point with pressure: 

(f) logp = A - [B ^ (ioC+230)] 

(2) dildp = B -r- [2.3026p(A - log p)*] 

This equation will give an accurate value for dl/dp at any pressure but cannot be 
used to correct boiling points at various barometric readWs to boiling points at 
760 mm pressure since the di/dp value varies with pressure. For equations to correct 
for these variations and for the numerical values of the constants A and B for in- 
numerable compounds belonging to 23 classes of organic compounds (hydrocarbons, 
alcohols, aldehydes, ketones, acids, esters, amines, etc.) see Dreisbach’s P-V-T 
RELATIONSHIPS OF ORGANIC COMPOUNDS, published by Handbook Pub- 
lishers, Inc., Sandusky, Ohio, U. S. A. (1952). 

The use of this book of tables is simple and does not involve complicated mathe- 
matical operations. All of the computations have been done by the author. Its use 
involves merely the reading of temperature values in the body of the table correspond- 
ing to pressure values, ranging from 760 mm to 0.1 mm, which are shown across the 
top of the jpage. Values for latent heats of vaporization, vapor and liquid densities, 
index of refraction and flash points are also given. 

This book of tables, which pas been in constant use in the laboratories and plants 
of The Dow Chemical Co., will be of value wherever such data are required for not 
only compounds for which data are recorded in the literature but also for those com- 
pounds for which experimental values have not as yet been determined. 
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CALCULATION OF BOILING POINTS OF ORGANIC 
COMPOUNDS 

Cf. Kinney, Jour, Am, Chem. Soc, 60, 3032 {i938); Ind, Eng. Chem. 32, 559 {i9^). 


Boiling points of organic conipounds may be calculated from their structures as 
follows: obtain the molecular B,P,N, by adding together the appropriate boiling 

r int numbers (b,p.n.) for the various atoms and structural groupings given in Table 
From the B.P,N, obtain the B.P. (boiling point in degrees Centigrade) using 
Table II. 


Certain rules must be followed in applying tiie data: 

1. The b,p,n/s of 0.8 and 1.0 are applied to the carbon and hydrogen atoms, respectively, of the 
longest aliphatic chain in the molecule. It is essential that the longest aliphatic chain be used as 
the base because the boiling point is dependent, in part« upon this factor. 

2. All groups or atoms attached to this chain are assigned b.p.n/s as indicated in Table I. 

3. With many atoms and groups the position of the Qroup, or the presence of other groups, alte 
the b,p,n. These, as far as are known, are given in Table I. 

Example: To calculate the boiling point of 1-methyt-4-(1-methylethyl)>1-cyclopentene, (CHib; 
CH CH CHz •C(CH3) :CH CHz. 

1 1 


Carbon in the longest aliphatic chain (2X 0.8) 
Hydrogen in the longest aliphatic chain (4X 1.0) 
Methyl radical attached to the aliphatic chain 
Carbon in tho cyclopentone ring (5X 0.8) 
Hydrogen in the cyclopentene ring (6X1-0) 
B.P.N. for tho 5-mombered ring 
B.P.N, for tho othylenic linkage, typo R 2 C:CHR 
Methyl attached to the cyclopentene ring 
Calculated B.P.N., sum of the items above 
Calculated B.P., from Table II 
Observed B.P. 


1.6 

4.0 

3.05 

4.0 

6.0 

2.5 
2.3 

3.05 
26.50 

142. 6®C. 
143. 1®C. 


Example: To calculate the boiling point of 2,8-dim6thyI-5-nonanono, 
Carbon in the longest aliphatic chain (9X 0.8) 

Hydrogen in the longest aliphatic chain (16X 1-0) 

Two methyl radicals (2X3.05) 

One carbonyl oxygon, typo RCH 2 COCH 2 R 
Calculated B.P.N., sum of the items above 
Calculated B.P., from Table 1 1 
Observed B.P. 


[(CH3)2CHCH2CHa]2CO. 

7.2 

16.0 

6.1 

7.5 


36 8 
222. 5®C. 
226. 0®C. 


TABLE I. 

ATOMIC AND GROUP BOILING POINT NUMBERS. 


1 Type of olefinic linkage 

CH2=CH2 

1.2 

RCH=CH2 

1.5 

RCH=CHR 

1.9 

R2C=CHR 

2.3 

R2C=CR2 

2.8 

Radicals, unsaturated, attached to 
main chain 

Methylene 

4.4 

Ethylidene 

7.0 

Vinyl 

5.4 

Propylidene 

9.0 

Butylidene 

10.4 

Type of acetylenic linkage 

HC«CH 

4.0 

RC«CH 

4.4 

RC-CCHj 

5.4 

RC-CR 

4.8 


Carbon, in the main chain 

0.8 

Hydrogen, attached to the main 


chain 

1.0 

Radicals, saturated, attached to the 


main chain or to cyclic rings 


Methyl 

3.05 

Ethyl 

5.5 

Propyl 

7.0 

Butyl 

9.7 

2,2-Dimethyl grouping 

-0.4 

Two or three alkyls attached to ad- 


jacent carbons of saturated main 


chains of 6 carbons or less 

+0.5 

Four or more alkyls attached to ad- 


jacent carbons of saturated main 


chains of 6 carbons or less 

+1.0 
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ATOMIC AND GROUP BOILING POINT NUMBERS (Continued) 


Type of diolefin 

Alienee 4.8 

Conjugated, normal values of 
double bonds plus 0.8 

Not conjugated, normal values of 
double bonds only 

Type of triolefin 

All bonds conjugated, normal val- 
ues of double bonds plus 2.4 

Two bonds conjugated, normal 
values of double bonds plus 0.8 

No conjugation, normal values of 
double bonds only 

Type of diacetylene 

1,3-Diacetylene8, normal values 
of triple bonds only 
All other conjugated, normal val- 
ues of triple bonds plus 3.0 

No conjugation, normal values of 
triple bonds only 

Type of enyne 

Conjugated, normal values of 
bonds plus 0.8 

No conjugation, normal values of 
bonds only 

Typo of dienyne 

Conjugated, normal values of 
bonds plus 2.4 

No conjugation, normal values of 
bonds only 

Cyclic radicals: Add 0.8 for each 
carbon, 1.0 for each hydrogen, 
the normal values of any un- 
saturated linkages, and the fol- 
lowing values for the ring : 

Cyclo-propyl, -butyl, -pentyl, -hexyl, 
respectively 2.1, 2.3, 2.5, 2.7 

Cyclo-heptyl, -octyl, etc., 3.4, 3.9, etc. 
(add 0.5 for each additional CHz 
in the ring) 


Alcohol — OH 

RCHaOH 10.8 

RzCHOH 8.8 

RsCOH 6.8 

Ether — O — 

RCHaOCHj, R2CHOCH3, 

RjCOCHj 2.9 

RCH 2 OCH 2 R, R 2 CHOCH 2 R, 
RiCOCHzR 2.0 


R2CHOCHR2, R3COCHR2 1 . 1 

R3COCR3 (0.2?) 

Aldehyde =0 

RCH2CHO 8.2 

R2CHCHO 7.6 

R3CCHO 7.0 

Ketone =0 

RCH2COCH3 8.0 

R2CHCOCH3, RCH2COCH2R 7.5 

R3CCOCH3, R2CHCOCH2R 7.0 

R3CCOCH2R, R2CHCOCHR2 6.5 

R3CCOCH2R (6.0?) 

R3CCOCR3 ( 5 . 5 ?) 


Ester — 00 — 

RCH2COOCH3, CH3COOCH2R 8.5 
R2CHCOOCH3, RCH2COOCH2R. 

HCOOCHR2, CH3COOCHR2 7.6 
R3CCOOCH3, R2CHCOOCH2R, 
RCH2COOCHR2, HCOOCR3. 


CH3COOCR3 6.7 

R3CCOOCH2R, R2CHCOOCHR2, 
RCH2COOCR3 5.8 

R3CCOOCHR2, R2CHCOOCR3 4.9 

R3CCOOCR3 4.0 

Acid — COOH 

RCH2COOH 19.3 

R2CHCOOH 18.6 

R3CCOOH 17.9 

Amine, primary — NH* 

RCH2NH2 7.3 

R2CHNH2 6.2 

R3CNH2 5.1 

Amine, secondary — NH — 

RCH2NHCH3 5.0 

R2CHNHCH3, RCH2NHCH2R 4.0 

R3CNHCH3, R2CHNHCH2R 3.5 

R3CNHCH2R, R2CHNHCHR2 3.0 

Amine, tertiary =N — 

RCH2N(CH3)2 2.0 

R2CHN(CH3)2, (RCH 2 ) 2 NCHj 1 .5 

R3CN(CH3)2, (R2CH)2NCH3, 

(RCH 2 ) 3 N 1.25 

Cyanide — CN 

RCH 2 CN 14.0 

R 2 CHCN 12.8 

R 3 CCN 11.6 

Isocyanide — NC 

RCH 2 NC 12.2 

R 2 CHNC 11.1 

RsCNC 10.0 
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TABLE n. 

MOLECULAR BOILING POINT NUMBERS AND THEIR BOILING POINTS. 
Calculated from the formula: B.P. =230Ai^B.P.N —54? 


P. N. 

B. P.. 

^C. 

Av. 

Increase per 
0.1 Unit, ^C. 

B. P. N. 

B. P., 
®C. 

Av. 

Increase pe» 
0.1 Unit.^C: 

5 

-149 5 

2 50 

39 

237 5 

0.66 

6 

-124 5 

2.18 

40 

244.1 

0.65 

7 

-102.7 

2.00 

41 

250.6 

0.64 

8 

-82.7 

1.84 

42 

257.0 

0.63 

9 

-64.3 

1.71 

43 

263.3 

0.62 

10 

-47.2 

1.60 

44 

269.5 

0.61 

11 

-31.2 

1.51 

45 

275.6 

0.60 

12 

-16.1 

1.43 

46 

281.6 

0.59 

13 

-1.8 

1.35 

47 

287.5 

0.59 

14 

+11.7 

1.29 

48 

293.4 

0.58 

16 

24.6 

1.23 

49 

299.2 

0.67 

16 

36.9 

1.19 

50 

304.9 

0.56 

17 

48.8 

1.14 

51 

310.5 

0.55 

18 

60 2 

1.10 

52 

316.0 

0.54 

19 

71.1 

1.06 

53 

321.5 

0.55 

20 

81.7 

1.03 

54 

326.9 

0.53 

21 

92.0 

0.99 

55 

332.2 

0.53 

22 

101.9 

0.96 

56 

337 5 

0.52 

23 

111.5 

0,94 

57 

342.7 

0.52 

24 

120.9 

0.90 

58 

1 

347.9 

0.50 

25 

129.9 

0 89 

59 

352.9 

0.51 

26 

138.8 

0.86 

60 

358 0 

0.50 

27 

147.4 

0.85 

61 

363.0 

0.49 

28 

155.9 

0.82 

62 

367.9 

0.49 

29 

164.1 

0.80 

63 

372.8 

0.48 

30 

172.1 

0 79‘ 

64 

377 6 

0.47 

31 

180.0 

0.76 

65 

382.3 

0.47 

32 

187.6 

0,76 

66 

387.0 

0.48 

33 

195.2 

0.74 

67 

391.8 

0.45 

34 

202 6 

0.73 

68 

396.3 

0.47 

35 

209.9 

0.70 

69 

401.0 

0.46 

36 

216.9 

0.70 

70 

405.5 

0.45 

37 

223.9 

0.68 

71 

410.0 


38 

230 7 

0.68 
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BOILING POINTS AT VARIOUS PRESSURES 
COX CHART METHOD 


Cf. Cox, Ind. Eng. Chem. 15, 592 (1923); Davis, ibid. 17, 735 (1925); Calingaert 
and Davis, ^id. 17, 1^7 (1925). 

A Cox chart, of the family to which a compound belongs, may be used to obtain the 
boiling point at any pressure, or the vapor pressure at any temperature. By drawing a 
straight line through the boiling point at 760 mm. and the infinite point, a ciu’ve is 
obtamed wliich gives the relationship between the temperature and the va]^r pres* 
sure. To construct a Cox chart, the ordinates for pressure values are laid off logarith- 
mically with the aid of a log scale on a slide rule. The formula T = 230.1 Y -r- {37.17 — Y) 
is used for spacing of the temperature values on the abscissa. Drawn in this manner, a 
Cox chart can be applied to any family of compounds or to any single compound. The 
sample chart shown on the following page shows curves for the vapor pressures of five 
compounds belo^ng to the alkyl benzene family with the infinite point at 1500®C. 
and 2X10®mm. The five curves are representative of five compounds with normal 
boiling points at 80°, 110°, 210°, 260°, and 290°C. respectively. A size of chart which 
is satisfactory is 56 inches high and 38.75 inches wide with pressures from 0.1 mm. to 
lO^mm. The values of T cover the range from —lOO^G. to -|-10,000°C., the 0° point 
being 17.25 inches from the left side or —100° point of the chart. 

Some compounds, e.g., the amyl alcohols, do not come within the family where they 
should belong. In general, aromatic com^imds seem to lie in families on the Cox 
chart to a much greater degree than do aliphatic compounds. 


COX CHART FAMILY 


(1 ) Aliphatic hydrocarbons 

The series CnH 2 n.(- 2 ; also pinene, camphene, and limonene 

(2) Aliphatic halides 

Mono- and poly-halogen derivatives of the series CnH 2 u 42 
and CnH 2 o, except acetylene tetrachloride 

(3) Aliphatic alcohols and ketones 

The lower members of the alcohol series CDH2D.f20 and 
Ci>H 2 nO. The saturated ketones of the series CDrl 2 nO; un- 
saturated ketones apparently are exceptions 

(4) Aliphatic acids and esters 

The saturated acids of the series CaH 2 n 02 wl^ere n <7, and 
the esters CnHznOz where n<6 

(5) Aliphatic esters 

The saturated esters of the series CaH 2 n 02 where n >5; also 
aoetoacetic ester; tso-butyl oxalate; benzyl, linalyl, bornyl, 
and menthyl acetates; bornyl propionate and n-butyrate; 
methyl, ethyl, n-propyl, and uo-butyl benzoates; methyl 
salicylate 

(6) Aliphatic acids 

The saturated acids of the series CnH 2 n 02 where n>6 and 
the unsaturated acids of the series CnHzn-zOz from n»=4 
to n »11 ; also chloroacetic and benzoic acids 

(7) AIM benzenes 

The series CiiH 2 n..tf, CnH 2 ii..s, and their ring halogen deriva- 
tives 

(8) FhendU 

The series CnHzn^O and m-cniorophenol 

(9) Aromatic cdcohols 

The series CnHzn-sO and their ring halogen derivatives 
(10) AnUUes 

The series CoHzn-sN and their ring halogen derivatives; also 
benzylamine 


Infiuile Point 

«C. 

l0*mm. Ilg 

1240 

1.3 

1390 

1.43 

610 

1.5 

520 

0.24 

1100 

1.1 

1100 

i 

4.2 

1500 

2.0 

1900 

9.0 

3300 

20.0 

1300 

2.3 
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COX CHART FAMILY (Continued) 

(11) Naphthalenes 

The series CnHzn-ia and their ring halogen derivatives; the alkyl 
naphthalenes, their unsaturated derivatives, and their ring 
halogen compounds 

(1 2) N~alkyl primary amines 

The series CnH2n42N 

(13) The nitro paraffins 
The series CnHzn-*! NO 2 


cox CHART 


Infinit 

0 Point 

“C. 

lO^mm. Hg 

1320 

1.0 

1125 ! 

14.0 

1350 

20.0 


FORMUU 
230.1 Y 


Z 10> 
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AZEOTROPIC MIXTURES 

These tables give the data for various binary €uid ternary azeotropic or constant 
boiling mixtures. 

For a very complete listing of azeotropes see Horsley, Ind. Eng. Chem., Analytical 
Edition, 19, 508 (m?)- 

For a thorough discussion of Azeotropy, see I^cat, Traite de Chimie Organique, V. 
Grignard, Mason et Cie, Paris, 1935, Tome I, pp. 121 to 267; or Young, Distillation 
Principles and Processes, Macmillan, London, 1922. 

The boiling points listed are in °C. at 760 mm. 

These data are taken from Lecat, ^'VAzeotropisme^\ Brussels, 1918; Ann. soc. scL 
Bruxelles ^5B, 169-78, 28^-9^ (1926); U7B, i, 21-7, 63-71, 108-1^, iU9-58 (1927) i 
i, 13-22, 5U-62, 113-26; ii, 1-18 (1928); U9B, ii, 17-U7, 109-1*3 (1929); 50B, 
21-33 (1930); 55B, 1*3-7, 253-65 (1935); 56B, M-5U, 221-37* (1936); Bee. trav. chim. 
Pays-Bas 45, 620-7 (1926); 7*6, 27*0-7 (1927); 47, 13-18 (1928), unless otherwise 
designated as follows: 

(1) Young and Fortey, Trans. Chem. Soc., 81, 717, 739, 752 (1902); 83, 7*5 (1903). 

(2) Roscoe, Quart. Jour. Chem. Soc., 13, 17*6 (1861); 15, 270 (1862). 

(3) Bogin, U. S. P. Re. 17, 157. 

(4) Young, ^^Distillalion Principles and Processes*\ Macmillan, London, 1922. 

(5) Miller and Bliss, Ind. Eng. Chem., 32, 123 (197*0). 

(6) Hannotte, Bull. Soc. Chim. Belg., 35, 85-109 (1926). 

(7) Wuyts, ihid., 33, 167-192 (1927*). 

(8) Beduwe, ibid., 37*, 7ti-55 (1925). 

(9) Atkins, Trans. Chem. Soc., 117, 218-20 (1920). 

(10) Booklet by Shell Chemical Co., “Organic Chemicals Manufactured by Shell 
Chemical Company”, 1939. 

(11) Azeotropic Data, Advances in Chemistry Series (6), American Chemical So- 
ciety (1952). 


TABLE I 

BINARY AZEOTROPES CONTAINING WATER 



B.P. 760 mm. 

% By weight j 


Other 

comiHJiient 

Axootrope 

Water 

Other 

comix>uent 

A — AtcohoAs 





Ethyl alcohol (1) 

78.4 

78.1 

4.6 

95 5 

n-Propyl alcohol (1) 

97.2 

87.7 

28.3 

71 7 

£50-Propyi alcohol (1) 

82.5 

80.4 

12.1 

87.9 

n-Butyl alcohol 

117.8 

92.4 

38 

62 

uo-Butyl alcohol 

108.0 

90.0 

33.2 

66.8 

sec-Butyl alcohol 

99.5 

88.5 

32,1 

67 9 

<er<-Butyl alcohol 

82.8 

79.9 

11.7 

88.3 

n-Amyl alcohol (Pentanol-1 ) 

137.8 

96.0 

54.0 

46 0 

Prim-uo-amyl alcohol (Mothyr-2-butanol-4} 

131.4 

95.2 

49.6 

50.4 

fevf-Amyl alcohol (Methyl-2-butanol-2) 

102.3 

87.4 

27.5 

72 5 

sec-Amyl alcohol (Pentanol-3) 

115.4 

91.7 

36.0 

64.0 

Act."««c-amyl alcohol (Pentanoi-2) 

119.3 

92.5 

38.5 

61 5 

n-Haxyl alcohol 

157.9 

97.8 

75 

25 

n-Heptyl alcohol 

176.2 

98.7 

83 

17 

n-Octyl alcohol 

195.2 

99.4 

90 

10 
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AZEOTROPIC MIXTURES 


B.P. 760 mm. 


% By weight 


AliyI alcohol 
Benzyl alcohol 
Furfuryl alcohol 

B — Hydrocarbons 
Benzene 
Toluene 

C — Substituted Hydrocarbons 
Ethylene chloride 
Propylene chloride 

D — Ethers 

Diethyl ether 
Di-iso-propyl ether 
Ethyl n-propyl ether 
Di-iso-butyl ether 
Di-iso-amyl ether 
Diphenyl ether 
Phenetole 
Anisole 

Resorcinol diethyl ether 

E — Esters 

n-Propyl formate 
n-Butyl formate 
iso-Butyl formate 
n-Amyl formate 
iso-Amyl formate 
Benzyl formate 
Ethyl acetate 
n-Propyl acetate 
iso-Propyl acetate 
n-Butyl acetate 
iso- Butyl acetate 
n-Arfiyl acetate 
iso-Amyl acetate 
Benzyl acetate 
Phenyl acetate 
Methyl propionate 
Ethyl propionate 
n-Propyl propionate 
iso-Butyl propionate 
iso-Amyl propionate 
Methyl butyrate 
Ethyl butyrate 
n-Propyl butyrate 
n-Butyl butyrate 
iso-Butyl butyrate 
iso-Amyl butyrate 
Methyl iso-butyrate 
Ethyl iso-butyrate 
n-Propyl iso-butyrate 
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,4ZE0TR0PIC MIXTURES 



B.P. 760 mm. 

% By weight 1 


Other 



Other 


component 

Azeotrope 

Water 

component 

t^Butyl iso-butyrate 

147.3 

95.5 

39.4 

60.6 

tso-Amyl iso-butyrate 

168.9 

97.4 

56.0 

44.0 

Methyl i^valerate 

116.3 

87.2 

19.2 

80.8 

Ethyl i^valerate 

134.7 

92.2 

30.2 

69.8 

n-Propyl iso-valerate 

155.8 

96.2 

45.2 

54.8 

iso-Butyl iso-valerate 

168.7 

97.4 

55.8 

44.2 

iso-Amyl t^valerate 

193.5 

98.8 

74.1 

25.9 

Ethyl caproate 

166.8 

97.2 

54 

46 

Methyl cinnamate 

261.9 

99.9 

95.5 

4.5 

Methyl benzoate 

199.5 

99.1 

79.2 

20.8 

Ethyl benzoate 

212.4 

99.4 

84.0 

fe.o 

n-Propyl benzoate 

230.9 

99.7 

90.9 

9.1 

n-Butyl benzoate 

249.8 

99.9 

94 

6 

iso-Butyi benzoate 

242.2 

99.8 

92.6 

7.4 

i^Amyl benzoate 

262.3 

99.9 

95.6 

4.4 

Ethyl phenylacetate 

228.8 

99.7 

91.3 

8.7 

Ethyl nitrate 

87.7 

74.4 

22 

78 

n-Propyl nitrate 

110.5 

84.8 

20 

80 

iso-Butyl nitrate 

122.9 

89.0 

25 

75 

F — Organic Acids 





Formic acid (Max.) 

100.8 

107.3 

22.5 

77.5 

Acetic acid 

118.1 

No 

Azeotrope 


Propionic acid 

141.1 

99.98 

82.3 

17.7 

Butyric acid 

163.5 

99.4 

81.6 

18.4 

iso-Butyric acid 

154.5 

99.3 

79 

21 

G-— Inorganic Acids (2) 





Nitric acid (Max.) 

86.0 

120.5 

32 

68 

Perchloric acid (Max.) 

110.0 

203 

28.4 

71.6 

Hydrofluoric acid (Max.) 

19.4 

120 

63 

37 

Hydrochloric acid (Max.) 

-84 

110 

79.76 

20.24 

Hydrobromic acid (Max.) 

-73 

126 

62.5 

47.6 

Hydriodic acid (Max.) 

1 -34 

127 

43 

57 

H— Ketones 





Methyl ethyl ketone 

[ 79.6 

73.5 

11 

89 

Methyl n-propyl ketone (10) 

102.0 

83.3 

19.6 

80.5 

Methyl iso-butyl ketone (10) 

i 115.9 

87.9 

24.3 

75.7 

Mesityl oxide (10) 

129.5 

91.8 

34.8 

65.2 

Diacetone alcohol (10) 

166 

98.8 

87.3 

12.7 

J-^Aldehydes 





Furfural 

161.6 

97,5 

65 

35 

Butyraldehyde (3) 

75.7 

68 

6 

94 

J’-^Amines 





Pyridine 

116.6 

92.6 

43 

57 


CO OP o o> 





IMT 


TABLE n 

BINARY AZEOTROPES CONTAINING ALCOHOLS 



B.P. 760 mm. 

% By weight | 

Other 

component 

Azeotrofie 

Alcohol 

Other 

component 

A--Methyl Alcohol (B.P. 64.7») 





Methylal 

42.3 

41.9 

8.2 

91.8 

Dimethyl sulfide i 

37.3 

34.0 

15 

85 

Methyl borate 

68.7 

54.6 

32 

68 

Dimethyl carbonate i 

90.4 

62.7 

70 

30 

Methyl acetate 

67.0 

53.8 

18.7 

81.3 

Methyl propionate 

79.8 

62.5 

47.6 

52.5 

Ethyl formate 

64.1 

51.0 

16 

84 

Ethyl acetate 

77.1 

62.3 

44 

56 

iso-Propyl acetate 

91.0 

64.5 

80 

20 

n-Pentane 

36.2 

30.8 

9 

91 

n-Hexane 

68.9 

50.6 

28 

72 

n- Heptane 

98.5 

59.1 

51.5 

48.5 

Benzene 

80.2 

58.3 

39.6 

60.4 

Toluene 

110.8 

63.8 

69 

31 

Cyclohexane 

80.8 

54.2 

37.2 

62.8 

Nitromethane 

101.2 

64.6 

91 

9 

Methyl todide 

42.6 

38.0 

6.5 

93.5 

Chloroform 

61.1 

53.5 

12.6 

87.4 

Carbon tetrachloride (4) 

76.8 

65.7 

20.6 

79.4 

Ethyl bromide 

38.4 

35.0 

4.6 

95.5 

Ethylene chloride 

83.7 

61.0 

32 

68 

n-Propyl chloride 

46.6 

40.5 

9.6 

90.5 

n-Propyl bromide 

71.0 

64.5 

21 

79 

uo-Propyl chloride 

36.3 

33.4 

6 

94 

£so-Propyl bromide 

59.8 

48.6 

15.0 

85.0 

£so-Propyl iodide 

89.4 

61.0 

38 

62 

Ji-Buty3 chloride 

78.1 

57.0 

27 

73 

uo-Butyl bromide 

91.0 

61.3 

41.7 

58.3 

Di-n-propyl ether 

90.4 

63.8 

72 

28 

Acetone 

56.5 

55.7 

12.1 

87.9 

B— Ethyl AlcohtA (B.P. 7e.3V 





Methyl acetate 

57.0 

56.9 

3 

97 

Methyl propionate 

79.7 

72.0 

33 

67 

Ethyl nitrate 

87.7 

71.9 

44 

56 

Ethyl acetate 

77.1 

71.8 

30.8 

69.2 

Ethyl propionate 

99.2 

78.0 

75 

25 

n-Propyl formate 

80.8 

71.8 

38 

62 

n-Propyl acetate 

101.6 

78.2 

85 

16 

i^Propyl acetate 

91.0 

76.8 

67 

43 

Benzene 

80.2 

68.2 

32.4 

67.6 

Toluene 

110.8 

76.7 

68 

32 

n-Pentane 

36.2 

34.3 

5 

96 

n-Hexane 

68.9 

58.7 

21 

79 

n- Heptane 

98.5 

70,9 

49 

51 

n-Octane 

125.6 

77.0 

78 

22 

Methyl iodide 

42.6 

41.2 

3.2 

96.8 

Ethylene chloride 

83.7 

70.5 

37 

63 

Carbon tetrachloride 

76.8 

65.1 

15.8 

84.2 

Allyl chloride 

46.7 

44 

5 

96 
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AZEOTROPIC MIXTURES 



B.P. 760 mm. 

% By weight | 


Other 

comiM>nent 

Azeu trope 

Alcohol 

Other 

component 

Chloroform 

61.1 

59.4 

7 

93 

fi-Propyl chloride 

46.7 

45.0 

6 

94 

n-Propyl bromide 

71.0 

62.8 

20.5 

79.5 

n-Propyl iodide 

102.4 

75.4 

44 

56 

iso-Propyl chloride 

36.3 

35.6 

2.8 

97.2 

£5«>-Propyl bromide 

59.8 

55.6 

10.5 

89.5 

iso-Propyi iodide 

89.4 

71.5 

27 

73 

n-Butyl chloride 

78.1 

65.7 

20.3 

79.7 

n-Butyi bromide 

100.3 

75 0 

43 

67 

uo-Butyl bromide 

91.0 

72.5 

31 

69 

Acetal 

103.6 

78.0 

76 

24 

' Di-n-propyl ether 

90.4 

74.5 

44 

56 

Methyl ethyl ketone 

79.6 

74.8 

40 

60 

C — iso-Propyl Alcohol (B.P. 82.5®) 





Methyl propionate 

79.8 

76.4 

37 

63 

Ethyl acetate 

77.1 

75.3 

25 

75 

iso-Propyl acetate 

91.0 

81.3 

60 

40 

Benzene 

80.2 

71.9 

33.3 

66.7 

Toluene 

110.8 

81.3 

79 

21 

n-Pentane 

36.2 

35.5 

6 

94 

n- Hexane 

68.9 

62.7 

23 

77 

n- Heptane 

98.5 

76.3 

54 

46 

Carbon tetrachloride 

76.8 

69.0 

18 

82 

Chloroform 

61.1 

60 8 

4.2 

95.8 

Allyl bromide 

70.8 

66.5 

20 

80 

Ethyl iodide 

72.3 

67.1 

15 

85 

Ethylene chloride 

83.7 

74.7 

43.5 

56.5 

iso-Propyl bromide 

59.8 

57 8 

12 

88 

iso-Propyl iodide 

89.4 

76 0 

32 

68 

n-Propyl chloride 

46.7 

46 4 

2 8 

97 2 

n-Propyl bromide 

71.0 

66 8 

20.5 

79.5 

n-Propyl iodide 

102.4 

79.8 

42 

58 

n-Butyl chloride 

78.1 

70.8 

23 

77 

Acetal 

103 6 

81.3 

63 

37 

Ethyl n-propyl ether 

63.6 

1 62.0 

10 

90 

Di-iso-propyl ether (5) 

82 3 

66.2 

14.1 

85.9 

Methyl ethyl ketone 

79.0 

77.5 

32 

68 

D-n-Propyl Alcohol (B.P. 97.2®) 





Methyl butyrate 

102.7 

94.4 

49 

51 

Ethyl propionate 

99.2 

93.4 

48 

52 

n-Propyl formate 

80.8 

80.65 

3 

97 

n-Propyi acetate 

101 .6 

94 7 

51 

49 

Benzene 

80.2 

77.1 

16.9 

83.1 

Tol uene 

110.8 

92.4 

52.5 

47.5 

n- Hexane 

68.9 

65.7 

4 

96 

Carbon tetrachloride 

76.8 

73.1 

11.5 

88.5 

Chlorobenzene 

132.0 

96.9 

83 

17 

Ethylene chloride 

83.7 

80.7 

19 

81 

n-Propyl bromide 

71.0 

69.7 

9 

91 

n-Butyl chloride 

78.1 

74.8 

18 

82 

Acetal 

103.6 

92.4 

37 

63 

Dl-n-propyl ether 

90.4 

85.7 

30 

70 
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AZEOTROPIC MIXTURES 



B.P. 760 mm. 

% By weight | 


Other 



Other 


compouent 

Azeotrope 

Alcohol 

component 

E — iso-Butyl Alcohol (B.P. 107.9®) 





Methyl butyrate 

102.7 

101.3 

25 

75 

iso-Butyl formate 

97.9 

97.4 

12 

88 

uO'Butyl acetate 

117.5 

107.6 

92 

8 

Benzene 

80.2 

79.8 

9.3 

90.7 

Toluene 

110.8 

100.9 

44.5 

55.5 

m-Xylene 

1S9.0 

107.7 

87 

13 

Cyclohexane 

$0.8 

78.1 

14 

86 

n-Hexane 

$8.9 

68.3 

2.5 

97.5 

Chlorobenzene 

182.0 

107.1 

63 

37 

Ethylene chloride 

83.7 

83.5 

6.5 

93.5 

n-Butyl chloride 

78.1 

77.7 

4 

96 

n-Butyt bromide 

100.3 

95.0 

21 

79 

uo-Butyl bromide 

91.0 

88.8 

12 

88 

i$o-Butyl iodide 

120.4 

104.0 

36 

64 

iso-Amyl chloride 

99.8 

94 5 

22 

78 

Acetal 

103.6 

98.2 

20 

80 

F-n-Butyl Alcohol (B.P. 117.8®) 





Ethyl butyrate 

120.0 

115.7 

64 

36 

n-Butyl formate 

106.6 

105.8 

23.7 

76.3 

n-Butyl acetate 

126.2 

117.2 

47 

53 

Toluene 

110.8 

105.7 

27 

73 

m-Xylene 

139 0 

116.0 

80 

20 

Cyclohexane 

80 8 

79.8 

4 

96 

Heptane 

98.5 

94.4 

18 

82 

Carbon tetrachloride 

76.8 

76.6 

2.5 

97.5 

Chlorobenzene 

132.0 

115.3 

56 

44 

iso-Butyl bromide 

91.0 

90.2 

7 

93 

iso-Butyl iodide 

120.4 

110.5 

30 

70 

Acetal 

103.6 

101 

13 

87 

G — iso-Amyl Alcohol (B.P. 131.4®) 





iso-Amyl formate 

123.8 

123.7 

10 

90 

iso-Amyl acetate 

142.1 

131.3 

98.5 

1,5 

Toluene 

110.8 

110.0 

14 

86 

m-Xylene 

139.0 

127.0 

53.3 

46.7 

Chlorobenzene 

132.0 

124.3 

35 

65 

t^Amyl bromide 

120.3 

116.8 

21 

79 

iso-Amyl iodide 

147.7 

129.2 

54 

46 

Paraldehyde 

124.0 

122.9 

22 

78 

H-n-Amyl Alcohol (B.P. 137.8®) 





n-Amyl formate 

132.0 

130.4 

43 

57 

Di-n-butyl ether 

142.1 

134.0 

52 

48 

I— Cyclohexyl Alcohol (B.P. 160.7®) 





o-Xylene 

143.6 

143.0 

14 

86 

iso-Amyl iodide 

147.5 

147.0 

10 

90 

Furfural 

161.4 

155.6 

45 

55 

Di-iso-amyl ether 

172.6 

158.8 

78 

22 

Phenetole 

170.4 

159.2 

72 

28 

i 
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AZEOTROPIC MIXTURES 



B.P. 760 mm. 

% By weight 

Other 

component 

Azeotrope 

Alcohol 

Other 

component 

J--AUyl Alcohol (B.P. 97.0®) 





Methyl butyrate 

102.7 

93.8 

55 

45 

n- Propyl acetate 

101.6 

94.2 

53 

47 

Benzene 

80.2 

76.8 

17.4 

82.6 

Toluene 

110.8 

92.4 

50 

50 

Cyclohexane 

80.8 

74 

20 

80 

Allyl iodide 

102.0 

89.4 

28 

72 

Chlorobenzene 

132.0 

96.2 

85 

15 

Ethylene chloride 

83.7 

79.9 

18 

82 

K-^Benzyl Alcohol (B.P. 205.2®) 





Nitrobenzene 

210.8 

204.0 

58 

42 

lodobenzene 

188.6 

187.8 

12 

88 

o-Bromotoluene 

181.4 

181.26 

7 

93 

Naphthalene 

218.1 

204.1 

60 

40 

m-Creaol (Max.) 

202.2 

207.1 

61 

39 

Dimethyl aniline 

194.1 

193.9 

6.5 

93.5 

L — Ethylene Glycol (B.P. 197.4®) 





Ethyl benzoate 

212.6 

186.1 

46.5 

53.5 

tao-Amyl acetate 

142.1 

141.95 

3 

97 

Diphenyl 

254.9 

162.0 

64 

36 

Mesityl one 

164.6 

156.0 

13 

87 

Naphthalene 

218.1 

183.9 

51 

49 

Toluene 

110.8 

110.2 

6.5 

93.5 

m-Xylene 

139.0 

135.6 

15 

85 

Ethylene bromide 

131.7 

129.8 

4 

96 

Nitrobenzene 

210.9 

185.9 

59 

41 

Chlorobenzene 

132.0 

130.1 

94.4 

5.6 

Benzyl chloride 

179.3 

167.0 

30 

70 

Benzyl alcohol 

205.1 

193.1 

56 

44 

Di-n-butyl ether 

142.1 

140.0 

10 

90 

Diphenyl ether 

259.3 

1 193.1 

60 

40 

Anisole 

153.9 

150.5 

10.5 

89.5 

/9-Phenyl6thyl alcohol 

219.4 

194.4 

69 

31 

Acetophenone 

202.1 

185.7 

52 

48 

Aniline 

184.4 

180.6 

24 

76 

Dimethyl aniline 

194.1 

175.9 

33.5 

66.5 

o-Cresol 

191.1 

189.6 

27 

73 

ilf— G/ycero/ (B.P. 291.0®) 





n-Propyl benzoate 

230.9 

228.8 

8 

92 

n-Butyl benzoate 

249.8 

243.0 

17 

83 

Diphenyl 

254.9 

243.8 

55 

45 

Naphthalene 

218.1 

215.2 

10 

90 

^Dibromobenzene 

220.3 

217.1 

10 

90 

Diphenyl ether 

257,7 

246.3 

22 

78 
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TABLE III 

BINARY AZEOTROPES CONTAINING ORGANIC ACIDS 



B.P, 760 mm. 

% By weight 1 


Other 

component 

Azeotrope 

Acid 

Other 

component 

A — Formic Acid (B.P. 100.8®) 





Benzene 

80.2 

71.7 

31 

69 

Toluene 

110.8 

85.8 

50 

50 

m- Xylene 

139.0 

94.2 

70.2 

29.8 

n-Pentane 

36.2 

34.2 

10 

90 

/I- Hexane 

68.9 

60.6 

28 

72 

n- Heptane 

98.5 

78.2 

43.5 

56.5 

n^Octane 

125.8 

90.5 

63 

37 

Chloroform 

61.2 

59.2 

15 

85 

Carbon tetrachloride 

76.8 

66.7 

18.5 

81.5 

Carbon disulfide 

46.3 

42.6 

17 

83 

Methyl iodide 

42.6 

42.1 

6 

94 

Ethyl bromide 

38.4 

38.2 

3 

97 

Ethylene chloride 

83.6 

77.4 

14 

86 

Ethylene bromide 

131.7 

94.7 

51.5 

48.5 

n-Propyl chloride 

46.7 

45.6 

8 

92 

n-Propyl bromide 

71.0 

64.7 

27 

73 

ifo-Propyl chloride 

34.8 

34.7 

1.5 

98.5 

iso-Propyl bromide 

59.4 

56.0 

14 

86 

iaO'Butyl chloride 

68.9 

63.0 

19 

81 

tso-Amyl chloride 

99.8 

80.0 

33.5 

66.5 

Chlorobenzene 

132.0 

95.0 

55 

45 

Diethyl ketone (Max.) 

102.2 

105.4 

33 

67 

Methyl n-propyl ketone (Max.) 

102.3 

105.3 

32 

68 

B— Acetic Acid (B.P. 118.5®) 





Benzene 

80.2 

80.05 

2 

98 

Toluene 

110.8 

105.0 

34 

66 

m-Xylene 

139.0 

115.4 

72.5 

27.0 

n-Heptane 

98.5 

92.3 

30 

70 

n>Octane 

125.8 

109.0 

50 

50 

Carbon tetrachloride 

76.8 

76.6 

3 

97 

Ethylene bromide 

131.7 

114.4 

55 

45 

£so-Propyl iodide 

89.2 

88.3 

9 

91 

n-Butyl bromide 

100.4 

97.6 

18 

82 

iso-Butyl bromide 

91.3 

90.2 

12 

88 

iso-Amyl chloride 

99.8 

97.2 

18.5 

81.5 

Chlorobenzene 

132.0 

114.7 

58.5 

41.5 

C— Propionic Acid (B.P. 140.9®) 





m-Xylene 

139.0 

132.7 

35.5 

64.5 

Ethylene bromide 

131.7 

127.8 

17.5 

82.5 

itooButyi iodide 

120.4 

119.5 

9 

91 

2to-Amyi bromide 

120.3 

119.2 

10 

90 

Chlorobenzene 

132.0 

128.9 

18 

82 

Anisole 

153.9 

140.8 

96 

4 

D--Butyric Add (B.P. 162.8®) 





m-Xylene 

139.0 

138.3 

6 

94 

Ethylene bromide 

131.7 

131.1 

3.5 

96.5 

Chlorobenzene 

132.0 

131.8 

2.8 

97.2 
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AZEOTROPIC MIXTURES 



B.P. 760 mm. 

% By weight 


Other 

component 

Azeotrope 

Acid 

Other 

component 

Benzyl chloride 

179.3 

160.8 

65 

35 

Anisole 

153.9 

152.9 

12 

88 

Furfural 

161.5 

159.4 

42.5 

57.5 

B — Iso-Butyric Acid (B.P. 154.4*) 





m-Xylene 

139.0 

136.8 

14 

86 

Ethylene bromide 

131,7 

130.5 

6.5 

93.5 

Chlorobenzene 

132.0 

131.2 

8 

92 

Benzyl chloride 

179.3 

153.5 

80 

20 

Anisole 

153.9 

148.5 

42 

58 

F-iso-VdleTic Acid (B.P. 176.6*) 





Mesitylene 

164.6 

162.8 

20 

80 

Benzyl chloride 

179.3 

171.2 

36 

64 

Benzaldehyde 

179.2 

174.5 

68 

32 

tso-Amyl butyrate 

178.5 

176.1 

70 

30 

Phenetole 

170.5 

168.5 

20 

80 

G — Capfoic Acid (B.P. 206.2®) 





Naphthalene 

218.1 

202.0 

70 

30 

Benzyl chloride 

179.3 

179.0 

3 

97 

Nitrobenzene 

210.8 

202.0 

70 

30 

H—Caprylic Acid (B.P. 237.5°) 





Naphthalene 

218.1 

216.2 

6 1 

94 

A-Dibromobenzene 

220.3 

218.8 

10 

90 

I--CMoroacetic Acid (B.P. 189.4°) 





Mesitylene 

164.6 

162 

17 

83 

Naphthalene 

218.1 

187.1 

78 

22 

Benzyl chloride 

179.3 

173 8 

25 

75 

^Dichlorobenzene 

174.1 

167.6 

24.5 

75.5 

o-Cresol 

191.1 

187.5 

54 

46 

J--Phenylacetic Acid (B.P. 266.5°) 





o-Chloronaphthalene 

262.7 

255.9 

30 

70 

Diphenyl 

255.9 

252.2 

23.3 

76.7 

tso-Amyl benzoate 

262.0 

259.9 

26 

74 

Methyl cinnamate 

261.9 

261.8 

3 

97 

Diphenyl ether 

259.3 

255.4 

27.8 

72.2 

K^Benzoic Acid (B.P. 250.5°) 





Diphenyl 

255.9 

245.9 

50.5 

49.5 

Naphthalene 

218.1 

217.7 

5 

95 

A-Dibromobenzene 

220.3 

219.5 

3.8 

96.2 

>^Nitrotoluene 

239.0 

237.4 

11 

69 

Ethyl salicylate 

234.0 

233.85 

6 

94 

iso- Butyl benzoate 

241.9 

241.2 

12 

88 

Diphenyl ether 

259.3 

247.0 

59 

41 
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TABLE IV 


TERNARY AZEOTROPES COIVTAINING WATER AND ALCOHOLS 



B.P. 760 mm. 


% By weight | 


Other 

com- 

IKineut 

Azeo- 

trope 

Water 

Alcohol 

Other 

com- 

ponent 

A— Ethyl Alcohol (B.P. 78.3®) 






Ethyl acetate (6) 

77.1 

70.3 

7.8 

9.0 

83.2 

Diethyl formal (7) 

87.5 

73.2 

12.1 

18.4 

69.5 

Diethyl acetal (8) 

10S.6 

77.8 

11.4 

27.6 

61.0 

Cyclohexane 

80.8 

62.1 

7 

17 

76 

Benzene (4) 

80.2 

64.9 

7.4 

18.5 

74.1 

Chloroform 

61.2 

55.5 

3.5 

4.0 

92.5 

Carbon tetrachloride 

76.8 

61 8 

4.3 

9.7 

86.0 

Ethyl iodide 

72.3 

61 

5 

9 

86 

Ethylene chloride 

86.7 

66.7 

5 

17 

78 

B-n-Propyl Alcohol (B.P. 97.2“) 






fi-Propyl formate (6) 

80.9 

70.8 

13 

5 

82 

n- Propyl acetate (6) 

101.6 

82 2 

21.0 

19.5 

59.5 

Di-n-propyl formal (7) 

137.4 

86 4 

8.0 

44.8 

47.2 

Di-n-propyl acetal (8) 

147.7 

87.6 

27.4 

51.6 

21.0 

Di-n-propyl ether (7) 

91.0 

74 8 

11 7 

20.2 

68.1 

Cyclohexane 

80.8 

66.6 

8.5 

10.0 

81.5 

Benzene (4) 

80.2 

68.5 

8.6 

9.0 

82.4 

Carbon tetrachloride 

76.8 

65.4 

5 

11 

84 

Diethyl ketone 

102.2 

81.2 

20 

20 

60 

C-iso-Propyl Alcohol (B.P. 82.5“) 






Cyclohexane 

80.8 

64 3 

7.5 

18.5 

74.0 

Benzene (4) 

80.2 

1 

66 5 

7.5 

18.7 

73.8 

D-n-Butyl Alcohol (B.P. 117.8“) 

1 





n-Butyl formate (6) 

106.6 

83.6 

21.3 

10.0 

68.7 

n>Butyl acetate (6) 

126.2 

89.4 

37.3 

27.4 

35.3 

Di-n-butyl ether (7) 

141.9 

91 

29.3 

42.9 

27.7 

E -iso- Butyl Alcohol (B.P. 108.0“) 






iso-Butyl formate (6) 

94.4 

80.2 

17.3 

6.7 

76.0 

i£o-Butyl acetate 

117.2 

86.8 

30.4 

23.1 

46.5 

F — tert-Butyl Alcohol (B.P. 82.6“) 






Benzene (4) 

80.2 

67 3 

8.1 

21.4 

70.5 

Carbon tetrachloride (9) 

76.8 

64.7 

3.1 

11.9 

85.0 

G-n-Amyl Alcohol (B.P. 137.8“) 






n-Amyl formate (6) 

131.0 

91.4 

37.6 

21.2 

41.2 

n-Amyl acetate (6) 

148.8 

94.8 

56.2 

33.3 

10.5 

H^iso^Amyl Alcohol (B.P. 131.4“) 






£so>Amyl formate (6) 

124.2 

89.8 

32.4 

19.6 

48.0 

tso-Amyl acetate (6) 

142.0 

93.6 

44.8 

31.2 

24.0 

I—Allyl Alcohol (B.P. 97.0“) 






n-Hexane 

69.0 

59.7 

5 

5 

90 

Cyclohexane 

80.8 

66.2 

8 

11 

81 

Benzene 

80.2 

68.2 

8.6 

9.2 

82.2 

Carbon tetrachloride 

76.8 

65.2 

5 

11 

84 
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CRITICAL CONSTANTS OF GASES 

See also values for critical points given in the table: Orthobar ic Densities or Volumes 
of Various Substances. 

The values in the following table were selected from various sources but mostly 
from “The Critical Properties of Elements and Compounds,” by Kobe and Lynn, 
Chem. Reviews, 52, 117 (1953) with changes as recommended in a private communica- 
tion from Kobe. For a set of tables which may be used to estimate critical constants 
of many organic compounds for which there are no published data, see Dreisbach’s 
P-V-T Relationships of Organic Compounds, published by Handbook Publishers, Inc., 
Sandusky, Ohio, U. S. A. (1952). This book of tables, which has been in constant use 
in the laboratories and plants of The Dow Chemical Co., will be of value wherever 
data on critical constants are needed. 


Name 

Formula 

tc, *>0. 

pc, atm. 

dc, g/cc 

Acetaldehyde 

CH3CHO 

188 



Acetic acid 

CH3CO2H 

321.6 

57.1 

0.351 

anhydride 

(CHaCOzO 

296 

46.2 


Acetone 

(CH3)2C0 

235.5 

46.6 

0.273 

Acetonitrile 

CH3CN 

274.7 

47.7 

0.237 

Acetylene dichloride (cia) 

C2H2CI2 

271.0 



dichloride (trana) 

C2H2CI2 

243.3 

54.4 


Air 


-140.6 

37.2 

0.313* 

Allene 

CH2:C:CH2 

120 



Allyl alcohc 

CHiiCHCHzOH 

272 



sulfide 

(C 3 H 5 ) 2 S 

380 



Ammonia 

NH3 

132.3 

111.3 

0.235 

Amylene (a) 

C3 H7CH : CH2 

201 

40 


“ (/ 9 ) 

C 2 H 5 CH:CHCH 3 

202.4 

40.4 


'• (i»o) 

(CH3)2CHCH:CH2 

191 .6 

33.9 


“ (iao,/?) 

(CH3)2C:CHCHj 

197 

34 


Mo-Amyl acetate 

CH3CO2C5H1, 

326 




alcohol 

C5H11OH 

307 



f»-butyrate 

C3H7C02C5H|1 

346 



formate 

HCO2C5H11 

303 

34 

0.282 

mercaptan 

CsHnSH 

321 



propionate 

Cz H5CO2C5 H| 1 

338 



sulfide 

(CsHiOzS 

391 



Aniline 

CcHsNHz 

425.6 

52.3 

0.340 

Anisole 

C6H5OCH3 

369 

41.3 


Argon 

Ar 

-122 

48.0 

0.531 

Benzene 

C«H6 

289 

48.6 

0.300 

Benzonitrile 

CfiHsCN 

426.2 

41.6 


Boron tribromide 

BBrs 

300 


0.90 

trichloride 

BCI3 

178.8 

38.2 


trlfluoride 

BF3 

-12.3 

49.2 


Bromine 

Brz 

311 

102 

1.18 

1,3-Butadiene 

(CH2:CH)2 

152 

42.7 

0.245 

Butane (r») 

(C 2 H 5)2 

152.0 

37.5 

0.228 

“ (iso) 

(CH 3 ) 3 CH 

134.9 

36.0 

0.221 

Butyl acetate (n) 

CH3CO2C4H9 

306 



acetate (iso) 

CH3CO2C4H9 

288 

31 

0.281 

alcohol (n) 

CzHsCHzCHzOH 

288 

49 


“ (iso) 

(CHslzCHCHiOH 

265 

48 


“ (see) 

C2H5CHOHCH3 

265 



•• (tert) 

(CH3)3C0H 

235 



benzene (iso) 

C4H9C6H5 

377 

30.1 


r»-butyrate (iso) 

C3H7CO2C4H9 

338 




* Plait point, 0.324. 
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CRITICAL CONSTANTS OF GASES 


Name 

Formula 

tc, <»C. 

pc, atm. 

dc, g/oc 

Butyl iao- butyrate (iao) 

C 3 H 7 CO 2 C 4 

329 



formate 

HCO 2 C 4 H 9 

278.2 

38.3 

0.288 

propionate (iao) 

C 2 H 5 CO 2 C 4 H 9 

319 



i»o~valerate (iao) 

C 4 H 9 CO 2 C 4 H 9 

348 



Butylene (a) 

CH2:CHC2 Hs 

146.4 

39.7 

0.234 

** (fi) 

(CH3CH:)2 

157 

41 

0.238 

( 7 ) (iao) 

(CH3)2C:CH2 

144.7 

39.5 

0.235 

Butyric acid (n) 

C 2 HSCH 2 CO 2 H 

355 

52 

0.304 

acid (iao) 

(CH 3 ) 2 CHC 02 H 

336 

40 

0.302 

Butyronitrlle (n) 

C 2 H 5 CH 2 CN 

309.1 

37.4 


Caprylonitrile 

CtHisCN 

348.8 

32.1 


Carbon dioxide 

CO 2 

31.0 

72.9 

0.468 

disuifide 

CS 2 

279 

78 

0.44 

monoxide 

CO 

-140 

34.5 

0.301 

tetrachioride 

CCI 4 

283.2 

45.0 

0.558 

Carbonyi chioride 

COCI 2 

182 

56 

0,52 

sulfide 

COS 

105 

61 


Chlorine 

CI 2 

144 

76.1 

0.573 

Chlorobenzene 

CeHsCI 

359.2 

44.6 

0.365 

Chloroform 

CHCI 3 

263.4 

54 

0.50 

Cresol ( 0 ) 

CH 3 C 6 H 4 OH 

422 

49.4 


" (m) 

CH 3 C 6 H 4 OH 

432 

45.0 

0.35 

“ (P) 

CH 3 C 6 H 4 OH 

426 

50.8 


Cyanogen 

(CN)2 

128 

59 


CyclO'hexano 

(CH 2)6 

280 

40.0 

0.273 

pentane 

(CH2)5 

238.6 

44.6 

0.27 

Cymene 

CH 3 C 6 H 4 C 3 H 7 

385 



Deuterium (equilibrium) 

Oz 

-234.9 

16.3 

0.0668 

(normal) 

Dz 

-234.8 

16.4 


Dichloroethano (1,1) 

CH 3 CHCI 2 

250 

50 


“ ( 1 , 2 ) 

(CH 2 CI )2 

288 

53 

0.44 

Diethyl-amine 

(C2H5)2NH 

223 

36.6 


ether 

(C2H5)20 

194 

35.6 

0.264 

Difluoro-chloromethane 

CHClFa 

96.4 

48.5 

0.525 

dichioromethane (Freon-12) 

CCI 2 F 2 

111.5 

39 6 

0.555 

Dimethyl-acetylene 

(CH3C)2 

215.5 



amine 

(CH3)2NH 

164 5 

52.4 


aniline 

C6H5N(CH3)2 

414.7 

35.8 


ether 

(CH3)20 

126.9 

53 

0 242 

o-toluidine 

C7H7N(CH3)2 

395 

30.8 


Dioxane 

C 4 H 8 O 2 

312 

50.7 

0.36 

Dipropylamine (n.) 

(C3H7)2NH 

277 

31 


Ethane 

C 2 H 6 

32.3 

48.2 

0.203 

Ethylene 

C 2 H 4 

9.2 

50.0 

0.227 

oxide 

(CH 2)20 

195 

71 .0 

0.32 

Ethyl-acetylene 

C 2 H 5 CCH 

190.5 



alcohol 

C 2 H 5 OH 

243 

63.0 

0.276 

allyl other 

C 2 H 5 OC 3 H 5 

245 



amine 

CzHsNHz 

183 

55.5 


benzene 

C 2 H 5 C 6 H 5 

346.4 

36.9 


bromide 

C2H5Br 

230.7 

61.5 

0.507 

n-butyrate 

C3H7C02C2Hs 

293 

30 

0.276 

iao-butyrate 

C 3 H 7 CO 2 C 2 H 5 

280 

30 

0.276 

caprylate 

C 7 H 15 CO 2 C 2 H 5 

386 



chioride 

C 2 H 5 CI 

187.2 

52 





CRITICAL CONSTANTS OF GASES 


Name 

Fonnula 

tc, *> 0 . 

pc, atm. 

dc, r/cc 

Ethyl chloroformate 

CICO 2 C 2 H 5 

<235 



crotonate 

C 3 H 5 CO 2 C 2 H 5 

326 



cyclopentane 

C 2 H 5 C 5 H 9 

296.3 

33.5 

0.262 

disulfide 

(C2H5)2S2 

369 



fluoride 

C 2 H 5 F 

102.2 

49.6 


formate 

HCO 2 C 2 HS 

235.3 

46.8 

0.323 

mercaptan 

C 2 H 5 SH 

226 

54.2 

0.300 

peiargonate 

CH3(CH2)7C02C2H5 

400 



rt-propyl ether 

C 2 H 5 OC 3 H 7 

227.4 

32.1 

0.260 

sulfide 

(C2H5)2S 

284 

39.1 

0.279 

toluene (o) 

C 2 H 5 C 6 H 4 CH 3 

380 

31 

0.28 

“ (m) 

C 2 H 5 C 6 H 4 CH 3 

363 

31 

0.28 

“ (P) 

C 2 H 5 C 6 H 4 CH 3 

363 

31 

0.28 

n-valerate 

C 4 H 9 CO 2 C 2 HS 

297 



iso>valerate 

C 4 H 9 CO 2 C 2 H 5 

315 



Ethylal 

CH2(OC2Hs)2 

254 



Fluoro-benzene 

CeHsF 

286.6 

44.6 

0.354 

dichloromethane 

FCHCI 2 

178.5 

51.0 

0.522 

trichloromethane (Freon 11) 

FCCI 3 

198 0 

43.2 

0.554 

Germanium tetrachloride 

QeCU 

276.9 

38 


Helium 

He 

-267.9 

2.26 

0.0693 

“ -3 

He3 

-269.82 

1.15 


1 Heptanes: I 

n-Heptane 

(C2H5CH2)2CH2 

267 0 

27.0 

0.235 

2 «Me-hexane 

(CH3)2CHC4H9 

257 9 

27.2 

0.234 

3-Me-hexane 

C2H5(CH3)CHC3H7 

262 4 

28.1 

0.240 

3-Et>pentane 

(C2H5)3CH 

267.6 

28 6 

0.241 

2,2«Di Me-pentane 

(CH3)3CC3H7 

247.7 

28.4 

0.248 

2,3>DiMe>pentane 

(CH3)2(CH)2(CH3)C2H5 264.6 

29.2 

0.247 

2,4-Di Me-pentane 

((CH3)2CH]2CH2 

247.1 

27.4 

0.239 

3,3-DiMe-pentane 

(CH3)2C(C2H5)2 

263 

30 


2,2,3-Tri Me-butane 

(CH3)3CCH(CH3)2 

258 3 

29.75 

0.254 

n>Heptyl alcohol 

CH 3 (CH 2 ) 60 H 

365 



1,5-Hexadiene 

(CH 2 :CHCH 2)2 

234.4 



1 Hexanes: I 

r»-Hexane 

CH3(CH2)4CH3 

234.7 

29.9 

0.234 

2 - Me-pentane 

(CH3)2CHCH2C2H5 

224.7 

29.9 

0.235 

3- Me-pentane 

CH3CH(C2H5)2 

231.5 

30.8 

0.235 

2 , 2 -Di Me-butane 

(CH3)3CC2H5 

216.2 

30.7 

0.240 

2 , 3-Di Me-butane 

[(CH3)2CHJ2 

227.1 

30.9 

0.241 

Hexene 

C 6 H 12 

243. 5(?) 



Hydrazine 

IM 2 H 4 

380 

145 


Hydrogen (normal) 

Hz 

-239.9 

12.80 

0.0310 

(equilibrium) 

Hz 

-240.2 

12.8 

0.0308 

bromide 

HBr 

90 

84 


chloride 

HCI 

51.4 

81.5 

0.42 

cyanide 

HCN 

183.5 

53.2 

0.195 

deuteride 

HD 

-237.3 

14.6 

0.0481 

fluoride 

HF 

230.2 



iodide 

HI 

150 

81 


selenide 

HzSe 

138 

88 


sulfide 

H 2 S 

100.4 

88.9 

0.349 

Iodine 

I 2 

612 



lodobenzene 

CsHsI 

448 

44.6 

0.581 

Krypton 

Kr 

-63.8 

64.3 

0.908 
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CRITICAL CONSTANTS OF GASES 


Mercury 

Methane 

Methyl-acetylene 
alcohol 
amine 
aniline 
bromide 
ri-butyrate 
»s€*-butyrate 
chloride 
cyclohexane 
cyclopentane 
ethyl ether 
ethyl ketone 
ethyl sulfide 
fluoride 
formate 
iodide 
oxalate 
sulfide 
valerate 

Methylene bromide 
chloride 
Neon 

Nitric oxide 
Nitrogen 
peroxide 
Nitromethane 
Nitrous oxide 
Octene 
Oxygen 
Ozone 
Paraldehyde 
Pentane (n) 

“ (iso) 

" (neo) 
Perfluoro-M-butane 
n-heptane 
methylcyclohexane 
Phenetole 
Phenol 
Phosphine 

Phosphonium chloride 
Propane 
Propionic acid 
Propionitrile 
Propyl-acetylene 
alcohol (n) 
alcohol (iso) 
amine (n) 
benzene (n) 
benzene (iso) 
w-butyrate (re) 
chloride (n) 
formate (re) 
propionate (re) 


Hg 

CH4 

CH3CCH 

CH 3 OH 

CH3NH2 

C 6 H 5 NHCH 3 

CHaBr 

C3H7CO2CH3 

(CH3)2CHC02CH3 

CH 3 CI 

CH 3 CH(CH 2)5 

CH3CH(CH2)4 

CH3OC2H5 

CH3COC2H5 

CH3SC2H5 

CH3F 

HCO2CH3 

CH3I 

(C 02 CH 3)2 

(CH 3 ) 2 S 

C4H9CO2CH3 

CH2Br2 

CH 2 CI 2 

Ne 

NO 

N2 

NO2 

CH3NO2 

N2O 

CaH,6 

02 

03 

C6H12O3 

(C 2 H 5 ) 2 CH 2 

(CH3)2CHC2H5 

(CH 3 ) 4 C 

C4F10 

C7F16 

C7F14 

CeHgOCzHs 

CsHsOH 

PH 3 

PH4CI 

C2H5CH3 

C 2 H 5 CO 2 H 

C 2 H 5 CN 

C 3 H 7 CCH 

CzHsCHzOH 

(CH3)2CH0H 

CzHjCHzNHz 

C6H5C3H7 

C6H5CH(CH3)2 

C3H7CO2C3H7 

C 2 H 5 CH 2 CI 

HCOzCHzCzHs 

C2H5CO2C3H7 


tC, OC. 

pc, atm. 

dc, g/cc 

900 

180 


-82.1 

45.8 

0.162 

128 

52.8 


240.0 

78.5 

0.272 

156.9 

73.6 


428.6 

191 

51.3 


281.3 

34.3 

0.300 

267.6 

33.9 

0.301 

143.1 

65.9 

0.353 

299.1 

34.32 

0.285 

259.6 

37.4 

0.264 

164.7 

43.4 

0.272 

260 

39.5 

0.25 

260 

42 


44.6 

58.0 

0.300 

214.0 

59.2 

0.349 

255 



260 

9.48 


229.9 

54.6 

0.309 

294d 

32 

0.279 

309.8 

70.6 


237 

60 


-228.7 

26.9 

0.484 

-93 

64 

0.52 

-147.0 

33.5 

0.311 

158 

100 

0.56 

315 

62.3 

0.352 

36.5 

304.8 

71.7 

0.467 

-118.4 

50.1 

0.41 

- 12.1 

53.8 

0.537 

290 



196.6 

33.3 

0.232 

187.8 

32.9 

0.234 

160.6 

31.6 

0.238 

113.3 

23 


201.6 

16 

0.584 

213.4 

24 


374 

33.8 


419.2 

60.5 


51 .3 

64.5 


49.1 

72.7 


96 8 

42.0 

0.220 

339 

53 

0.32 

291.2 

41.3 

0.240 

220.3 



264 

50.2 

0.273 

235.6 

53 

0.274 

233.8 

46.8 


365.6 

31.3 

0.28 

362.7 

31.2 

0.28 
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CRITICAL CONSTANTS OF GASES 


Name 

Formula 

tc, “C. 

pc, atm. 

dc, g/cc 

Propyijiso-valerate (n) 

C 4 H 9 CO 2 C 3 H 7 

336 



Propylene 

CHbCHiCHz 

91.8 

45.6 

0.233 

Pyridine 

C 5 H 5 N 

347 

55.6 

0.312 

Silicon-fluorotrichloride 

SiFClj 

165.3 

35.3 


hydride 

SiH4 

-3.5 

47.8 


tetrachloride 

SiCU 

233 



tetrafluoride 

SiF4 

-14.1 

36.7 


trifluorochioride 

SiFaCI 

34.5 

34.2 


Stannic chloride 

SnCU 

318.7 

37.0 

0.742 

Sulfur 

S 

1040 

116 


dioxide 

SO 2 

157.5 

77.8 

0.624 

hexafluoride 

SFe 

45.55 

37.11 

0.752 

trioxide 

SO 3 

218.2 

83.8 

.0.633 

Tetrachtoro-ethane 

(CHCl 2)2 

388.0 



ethylene 

(CCl 2)2 

347.1 



Tetrafluorodichloroethane 

(CF 2 CI )2 

145.7 

32.3 


Thiophene 

C 4 H 4 S 

307 

56.2 

0.385 

Thymol 

C 10 H 13 OH 

425 



Toluene 

CeHsCHi 

320.8 

40.3 

0.29 

Tolunitrile 

CfiHsCN 

450 



Trichloroethylene 

CHCI:CCl 2 

271.0 

49.5 


Triethylamine 

(C2H5)3N 

259 

30 


Trifluoro-chloroethylene 

CF 2 :CFCI 

106 

40 

0.55 

chloromethane 

CF 3 CI 

28.8 

38.2 

0.58 

trichloroethane (Freon 113) 

CizCFCCiFi 

214.1 

33.7 

0.576 

Trimethyl-amine 

(CH 3 ) 3 N 

160 1 

40.2 

0.233 

benzene (vie) 

(CH3)3C6H3 

395 

31 

0.28 

benzene (uns) 

(CH3)3C6H3 

381.2 

32.1 

0.28 

benzene (aym) 

(CH3)3C6H3 

368 

32.1 

0.28 

Valeric acid (n) 

CH 3 (CH 2 ) 3 C 02 H 

378 



acid (i»o) 

(CH 3 ) 2 CH 2 CH 2 C 02 H 

361 



Water 

H 2 O 

374.2 

218.3 

0.32 

Xenon 

Xo 

16.59 

58.0 

1.105 

Xylene (o) 

(CH3)2C6H4 

358 4 

35.7 


" (m) 

(CH3)2C6H4 

346 

34.6 


“ (p) 

(CH3)2C6H4 

345 

33.9 






1499 


HEAT CAPACITY STANDARDS 

In the following tables for water, mercury, and aluminum oxide the units of 
temperature are based on the International Temperature Scale of 1948 using = 
273. 1 6 ®K. Values expressed in calories are in units of the “defined'* calorie. This 
calorie which is independent of the properties of water is by definition equal to 4.1833 
international joules. Redefined in January 1948 this calorie is equal to 4.1840 absolute 
joules. One absolute joule = 0.999835 international joule = 0.239006 calorie. 

WATER 

The values in the following table were determined by Ginnings and Furukawa of 
the National Bureau of Standards. Published in the ./. Am. Chem. Soc., 75, 522 (1953), 
they are reproduced here by permission of the American Chemical Society. For 
international use in calorimetry, the International C.omraittee on Weights and 
Measures has approved a heat capacity table (Proces-Vcrbaux of the International 
Committee on Weights and Measurers, Session of 1950, p. 92) which differs from this 
tal)le by less than 0.005 joule per degree per gram mole. 

Values in tlie columns headed C-said. and C-p give the heat capacities (specific 
heats) at saturation pressure and at 1 atmosphere (760 mm ITg) pressure, respectively. 
The units in the columns headed J ani in absolute joules per degree per gram mole 
(mol. wt. = 18.016); tlie units in the columns headed cal. are in calories per degree 
per gram. 



C-saLd. 

c 

■P 


C-Batd. 

C-p 1 

°c 

J 

cul 

J 

cul. 

®c 

J 

cal. 

J 

cal. 

0 

75.993 

1 .00814 

75.985 

1.00804 

55 

75.350 

0.99962 

75.348 

0.99959 

5 

75.714 

1.00445 

75 706 

1 .00434 

60 

75.385 

1 .00008 

75 385 

1 .00008 

10 

75.532 

1.00203 

75.525 

1.00194 

65 

75.428 

1.00065 

75.428 

1.00066 

15 

75.417 

1 .00050 

75.410 

1.00040 

70 

75.426 

1.00129 

75.478 

1.00132 

20 

75.345 

0.99955 

75.339 

0.99947 

75 

75.532 

1.00203 

75.536 

1.00208 

25 

75.303 

0.99899 

75.298 

0.99893 

80 

75.594 

1.00285 

75 601 

1.00295 

30 

75.282 

0.99871 

75.278 

0 99866 

85 

75 667 

1 .00382 

76.675 

1.00391 

35 

75.277 

0.99865 

75.273 

0.99860 

90 

75.746 

1 .00489 

75.757 

1.00502 

40 

75.283 

0.99873 

75.280 

0.99869 

95 

75.835 

1.00605 

75.850 

1.00625 

45 

75.298 

0.99893 

75.295 

0 99889 

100 

75.934 

1.00736 

75.954 

1 . 00763 

50 

75.320 

0.99922 

75 318 

0.99919 







MERCURY 

The values in the following table were determined by Douglas, Ball and Ginnings, 
and published in Research Natl. Rur. Standards., 46, 334 (1951). Values in the 
columns headed C-satd., C-p, and C-v are those for liquid-vapor equilibrium, main- 
tenance of constant pressure, and maintenance of constant volume, respectively. The 
units are in “defined calories.” (1 calorie = 4.1840 absolute joules = 4.1833 inter- 
national joules.) 


Liquid 

C-aatd. C-p 


“C 


-38.889 

-20 

0 

20 

25 

40 


100 


0.033686 

0.033534 

0.033817 

0.033240 

0.033206 

0,033110 

0.032987 

0.032877 

0.032776 

0.032686 

0.032606 


0.033686 

0.033534 

0.033817 

0.033240 

0.033206 

0.033110 

0.032987 

0.032877 

0.032776 

0.032686 

0.032606 


C-v 


0.02975 

0.02941 

0.02920 

0.02876 

0.02867 

0.02845 

0.02816 

0.02789 

0.02764 

0.02739 

0.02716 


Vapor 


C-p 


0.02476 

0.02476 

0.02476 

0.02476 

0.02476 

0.02476 

0.02476 

0.02476 

0.02476 

0.02476 

0.02476 


Triple point. 


(Completed on following page.) 
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HEAT CAPACITY STANDARDS 


MERCURY (Continued) 




Liquid 


Vapor 

•c 

C-8atd. 

C-p 

C-v 

C-p 

160 

0.032536 

0.032536 

0.02693 

0.02476 

180 

0.032476 

0.032476 

0.02674 

0.02477 

200 

0.032426 

0.032426 

0.02659 

0.02477 

220 

0.032386 

0.032386 


0.02477 

240 

0.032356 

0.032356 


0.02477 

260 

0.032335 

0.032336 


0.02478 

280 

0.032324 

0.032325 


0.02479 

300 

0.032321 

0.032323 


0.02480 

320 

0.032328 

0.032330 


0.02481 

340 

0.032343 

0.032346 


0.02482 

366. 58t 

0.032362 

0.032366 


0.02484 

360 

0.032367 

0.032371 


0.02484 

380 

0.032398 

0.032404 


0.02486 

400 

0.032437 

0.032445 


0.02489 

420 

0.032483 

0.032494 


0.02492 

440 

0.032536 

0.032550 


0.02495 

460 

0.032596 

0.032614 


0.02499 

480 

0.032661 

0.032684 


0.02503 

600 

0.032733 

0.032762 


0.02507 


ALUMINUM OXIDE 

The values in the following table were determined by Ginnings and Furukawa of 
the National Bureau of Standards on aluminum oxide in the form of synthetic 
sapphire (corundum) in pieces that passed a i 10 and were retained by a #40 sieve and 
witn impurities between 0.01 and 0.02% by weight Heat capacity values below the 
experimental range were obtained by extrapolating a Debye equation fitted to the 
experimental values at the lowest temperature. The units in the columns headed J 
are in absolute joules per degree per gram mole (mol. wt. — 101.96) at constant 
pressure of 1 atmosphere (760 mm Hg) ; the units in the columns headed cal. are in 
calories per degree per gram at constant pressure of 1 atmosphere. Published in the 
J. Am. Chem. Soc., 75, 522 (1953), they are reproduced here by permission of the 
American Chemical Society. 


1 C-p 

C-p 

"K 

J 

cal. 

®K 

J 

cul. 

0 

0.0 

go 

65 

3.620 

0.008486 

5 

0.0012 

0.000003 

70 

4.582 

0.01074 

10 

0.0094 

0.000022 

75 

5.668 

0.01329 

15 

0.0316 

0.000074 

80 

6.895 

0.01616 

20 

0.0759 

0.000178 

85 

8.247 

0.01933 

25 

0.1417 

0.000332 

90 

9.692 

0.02272 

30 

0.2627 

0.000616 

95 

11.223 

0.02631 

35 

0.4377 

0.001026 

100 

12.84 

0.03010 

40 

0.6907 

0.001619 

110 

16.31 

0.03823 

45 

1.039 

0.002436 

120 

20.06 

0.04700 

50 

1.492 

0.003497 

130 

23.96 

0.05617 

55 

2.069 

0.004850 

140 

27.96 

0.06554 

60 

2.780 

0.006517 

150 

31.99 

0.07499 


t Boilinfl point. 

{Completed on follofwing page.) 
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HEAT CAPACITY STANDARDS 
ALUMINUM OXIDE (Continued) 


C-p 


“K 

J 

cal. 


J 

cal. 

160 

35.99 

0.08436 

560 

110 21 

0.25835 

170 

39.94 

0.09362 

570 

110.82 

0.25978 

180 

43.79 

0.10263 

580 

111.40 

0.26114 

190 

47.53 

0.11147 

590 

111.97 

0.26247 

200 

51.14 

0.11988 

600 

112.51 

0.26374 

210 

54.60 

0.12799 

610 

113.03 

0.26495 

220 

57.92 

0.13577 

620 

113.54 

0.26615 

230 

61.09 

0.14320 

630 

114.03 

0.26730 

240 

64.12 

0.15030 

640 

114.50 

0.26841 

250 

67.01 

0.15708 

650 

114.95 

0.26946 

260 

69.75 

0.16350 

660 

115.40 

0.27051 

270 

72.36 

0.16962 

670 

115.82 

0.27150 

280 

74.84 

0.17543 1 

660 

116.24 

0.27248 

290 

77.19 

0.18094 

690 

116.64 

0.27342 

298.16 

79.01 

0.18521 

700 

117.03 

0.27433 

300 

79.41 

0.18615 

720 

117.77 

0.27607 

310 

81.52 

0.19109 

740 

118.46 

0.27768 

320 

83.50 

0.19574 

760 

119.12 

0.27923 

330 

85.39 

0.20017 

780 

119.74 

0.28069 

340 

87.18 

0 20436 

800 

120.33 

0.28207 

350 

88.88 

0.20834 

820 

120.88 

0.28336 

360 

90.52 

0.21219 

840 

121.40 

0.28458 

370 

92.06 

0,21580 

860 

121.90 

0.28575 

380 

93.51 

0.21920 

880 

122 37 

0.28685 

390 

94.88 

0.22241 

900 

122.82 

0.28791 

400 

96.18 

0.22545 

920 

123.24 

0.28889 

410 

97.40 

0.22832 

940 

123.65 

0.28985 

420 

98.55 

0.23102 

960 

124.03 

0.29074 

430 

99.64 

0.23357 

980 

124.40 

0.29161 

440 

100.69 

0 23603 

1000 

124.74 

0.29241 

450 

101.68 

0 23835 

1020 

125 08 

0.29321 

460 

102.64 

0.24061 

1040 

125.39 

0.29393 

470 

103.54 

0.24271 

1060 

125 69 

0.29464 

480 

104.42 

0.24477 

1080 

125.98 

0.29531 

490 

105.25 

0.24672 

1100 

126.26 

0.29597 

500 

106.05 

0.24860 

1120 

126.52 

0.29658 

510 

106.81 

0.25038 

1140 

126.77 

0.29718 

520 

107.55 

0.25211 

1160 

127.01 

0.29773 

530 

108.26 

0.25378 

1180 

127.24 

0.29827 

540 

108.93 

0.25535 

1200 

127.47 

0.29881 

550 

109.59 

0.25690 







1502 


HEATS OF SOLUTION 

The values nven in this table are expressed in kilo>calories per ^am mole of 
compound as sho\m by the formula and for a dilution as indicated (where this is 
not indicated the dilution is such that further dilution is without an appreciable, 
thermal effect); a positive value indicates an evolution of heat during solution. 
To convert from kilogram calories to B. T. U. multiply by the factor 3.9685. 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-oal. 

Temp. 

®C. 

Acetic acid 

CHa-COOH 

200 

+0.375 

18 

Aluminum bromide 

AIBra 

2970 

+85.3 

9 

Aluminum chloride 

AICI 3 

1250 

+76.845 

18 

Aluminum chloride 

AICI 3 

960 

+76.3 

9 

Aluminum iodide 

Alls 

2260 

+89.0 

9 

Aluminum sulfate 

Al2(S04)3*6H20 


+56.0 

15 

Aluminum sulfate 

Al2(S04)3*18H20 


+ 8.02 

15 

Ammonium acetate 

NH 4 C 2 H 3 O 2 

200 

+0.25 

24 

Ammonium bicarbonate 

NH 4 HCO 3 

220-440 

-6.3 

15 

Ammonium bisulfide 

NH 4 HS 

890 

-3.25 

12.5 

Ammonium bisulfate 

NH 4 HSO 4 

200 

- 0.02 

18 

Ammonium bromide 

NH 4 Br 

200 

-4.38 

18 

Ammonium chloride 

NH 4 CI 

200 

-3.88 

18 

Ammonium chioroptatinate 

(NH4)2PtCl4 

660 

-8.48 

15 

Ammonium cyanide 

NH 4 CN 

820 

-4.4 

15 

Ammonium ferrocyanide 

(NH4)4Fo(CN)6-3H20 


- 6.8 

14 

Ammonium fluoride 

NH 4 F 


-1.5 

15 

Ammonium fluosilicate 

(NH4)2SiFs 

2400 

-8.4 

7 

Ammonium iodide 

NH 4 I 

200 

-3.55 

15 

Ammonium nitrate 

NH 4 NO 3 

200 

-6.32 

18 

Ammonium nitrate 

NH 4 NO 3 

220-440 

-6.2 

10-15 

Ammonium nitrite 

NH 4 NO 2 

400 

-4.75 

12.5 

Ammonium oxalate 

(NH 4 >20204 

345-690 

-8.0 

15 

Ammonium oxalate 

(NH4)2C204-H20 

395-790 

-11.5 

15 

Ammonium sulfate 

(NH4)2S04 

400 

-2.37 

18 

Ammonium sulfite 

(NH4)2S03 

220 

-1.64 

8 

Ammonium persulfate 

(NH4)2S20« 

1100 

-9.7 

9.4 

Ammonium thiocyanate 

NH 4 CNS 


-5.67 

12 

Antimony pentachloride 

SbCIs 

1100 

+35.2 

16 

Antimony trichloride 

SbCIs 



+8.91 

15 

Arsenic acid 

H 3 ASO 4 


-0.4 . 

15 

Arsenic trioxide 

A 82 O 3 


-7.55 

15 

Barium acetate 

Ba(C2H302)2 

600 

+5.2 

10.8 

Barium acetate 

Ba ( C 2 H 3 O 2 )2*3H20 

800 

-1.15 

18 

Barium bromide 

BaBrz 

400 

+4.98 

18 

Barium bromide 

BaBr2*2H20 

400 

-4.13 

18 

Barium chlorate 

Ba(Cl03)2 

500-1000 

-6.7 

10 

Barium chlorate 

Ba(Cl 03 ) 2 -H 20 

600 

-11.24 

18 

Barium chloride 

BaCU 

400 

+2.07 

18 

Barium chloride 

BaCl2-2H20 

400 

-4.93 

18 

Barium chloride 

BaCl2-2H20 

560 

-5.2 

10 

Barium cyanide 

Ba(CN )2 


+0.89 

9 

Barium cyanide 

Ba(CN)2-H20 


-2.1 

5 

Barium cyanide 

Ba(CN)2-2H20 


-2.56 

7 

Barium ferrocyanide 

Ba2Fe(CN)6*6H20 


-11.4 

13.5 

Barium fluoride 

BaFa 


-1.90 

15 

Barium hydroxide 

Ba(OH )2 


+12.26 

18 

Barium hydroxide 

Baf0H)2*H20 


+8.7 

12 

Barium hydroxide 

E.*(0H)2*8H20 

400 

-15.21 

18 

Barium hypo phosphate 

Ba(H2P02)2'H20 

800 

+0.29 

18 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-caL 

Temp. 

®C. 

Barium iodide 

Bal 2 


H-10.3 

16 

Barium iodide 

Bal2-7H20 

500 

+6.85 

18 

Barium nitrate 

Ba(N03)2 

800 

-5.7 

12 

Barium nitrate 

Ba(N 03 ) 2 *H 20 

800 

- 8.6 

12 

Barium nitride 

BaNe 

700 

-7.8 

19.8 

Barium oxide 

BaO 

666 

+35.64 

15 

Barium oxide 

BaO-HzO 

666 

+11.40 

15 

Barium oxide 

Ba 0 - 2 H 20 

666 

+7.06 

15 

Barium oxide 

Ba0-9H20 

666 

-14.50 

15 

Barium perchlorate 

Ba(Cl04)2 

65(>-1100 

- 1.8 

10 

Barium perchlorate 

Ba(CI04)2-3H20 

650-1300 

-9.4 

15 

Barium persulfate 

BaS208*4H20 

1600 

- 11.8 

12 

Barium sulfate 

BaS04 


-5.58 

18 

Barium sulfide 

BaS 


+7.0 

15 

Beryllium chloride 

BeCl 2 

.... 

+44.5 

15 

Beryllium sulfate 

BeS04-4H20 

400 

+ 1.1 

18 

Bismuth chloride 

BiCU 

1600 

+7.83 

18 

Boric acid 

BzOi-SHzO 

800 

-10.79 

16 

Boric oxide 

B2O3 


+7.3 

15 

Cadmium bromide 

Cd£;r 2 

40C 

+0.44 

18 

Cadmium bromide 

Cd Br 2 * 1 H 2 O 

600 

-7.29 

18 

Cadmium chloride 

CdCl 2 

400 

+3.01 

18 

Cadmium chloride 

CdCl 2 -H 20 

400 

+0.625 

15 

Cadmium chloride 

CdCl 2 - 2 H 20 

400 

+0.76 

18 

Cadmium iodide 

Cdl 2 

400 

-0.96 

18 

Cadmium nitrate 

Cd(N 03 ) 2 *H 20 

400 

+4.18 

18 

Cadmium nitrate 

Cd(N03)2'4H20 

400 

-5.04 

18 

Cadmium sulfate 

CdS04 

400 

+10.690 

15 

Cadmium sulfate 

CdS 04 *H 20 

400 

+6.05 

18 

Cadmium sulfate 

CdS04*4H20 

400 

+2.539 

15 

Calcium acetate 

Ca(C2H302)2 

440 

+7.0 

15.5 

Calcium acetate 

Ca(C2H302)2-H20 

600 

+5.4 

17 

Calcium bromide 

CaBr 2 

400 

+24.51 

18 

Calcium bromide 

CaBr 2 * 6 H 20 

400 

-1.09 

18 

Calcium chloride 

CaCi2 

300 

+17.41 

18 

Calcium chloride 

CaCl 2 * 6 H 20 

400 

-4.31 

19.3 

Calcium ferrocyanide 

Ca 2 Fe(CN) 8 - 12 H 20 


+4.6 

10 

Calcium fluoride 

CaF 2 


+2.70 

15 

Calcium hydroxide 

Ca(OH )2 

2500 

+2.79 

18 

Calcium iodide 

Cal 2 


+28.12 

15 

Calcrum nitrate 

Ca(N03)2 

400 

+3.95 

18 

Calcium nitrate 

Ca(N03)2-4H20 

400 

-7.25 

18 

Calcium oxide 

CaO 

2500 

+18.33 

18 

Calcium sulfate 

CaS04 


+4.44 

18 

Calcium sulfate 

CaS 04 * 2 H 20 


-0.30 

18 

Calcium sulfide 

CaS 


+ 6.1 

15 

Cesium bisulfata 

C8HSO4 


-3.73 

15 

Cesium bromide 

CsBr 

esse 

-6.73 

15 

Cesium chloride 

CsCI 

• • e e 

-4.75 

15 

Cesium fluoride 

CsF 

• * • • 

+8.37 

15 

Cesium hydroxide 

CsOH 


+16.423 

IS 

Cesium hydroxide 

CsOH'HzO 


+4.317 

15 

Cesium iodide 

Csl 


-8.25 

15 

Cesium oxide 

C 82 O 


+83.2 

15 

Cesium sulfats 

CS 2 SO 4 


-4.97 

15 





1504 


HEATS OF SOLUTION 


Name 

Formula 

dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

«C. 

Chromium bromide (ic) 

Cr Br 3*6 HzO'green 

600 

+0.7 

15 

Chromium bromide (ic) 

CrBr3*6H20-blue 


+14.35 

15 

Chromium chloride (ic) 

CrCl3 


+36.9 

15 

Chromium chloride (ic) 

2CrCl3*13H20-gray 


+24.04 

15 

Chromium chloride (ic) 

2 CrCl 3'1 SHzO-oreen 


-0.1 

15 

Chromium chloride (oue) 

CrClz 


+18.6 

16 

Chromium chloride (oue) 

CrCl2-4H20 


+2.0 

15 

Chromium sulfate (ic) 

Crz (S04)3*8H20 


+13.6 

15 

Chromium sulfate (ic) 

Cr2(S04)3-16Hj,0 

• • • 4 

+6.2 

15 

Chromium trioxide 

CrOs 

220 

+1.9 

19 

Cobalt chloride 

C 0 CI 2 

400 

+18.34 

18 

Cobalt chloride 

CoCIz-SHzO 

400 

-2.85 

ia 

Cobalt nitrate 

Co(N 03)2 

280 

+11.82 

8 

Cobalt nitrate 

Co(N03)2*6H20 

400 

-4.96 

18 

Cobalt sulfate 

CoS04-7H20 

800 

-3.57 

18 

Copper acetate 

Cu(C2H302)2 

320 

+2.4 

16 

Copper acetate 

Ou (CzH 30 z)z“Hz 0 

400 

+0.2 

18 

Copper bromide 

CuBtz 

400 

+8.25 

18 

Copper bromide 

CuBr2*4 H 2 O 

.... 

-1.5 

7.6 

Copper chloride 

CuClz 

600 

+11.08 

18 

Copper chloride 

CuCl2-2H20 

400 

+4.21 

18 

Copper nitrate 

Cu(N03/2 

280 

+10.47 

8 

Copper nitrate 

Cu(N03)2-6H20 

400 

-10.71 

18 

Copper sulfate 

CUS 04 

400 

+16.80 

18 

Copper sulfate 

CuS 04 -H 20 

400 

+9.34 

18 

Copper sulfate 

C USO 4 * 5 H 2 O 

400 

-2.75 

18 

Cyanogen 

C 2 N 4 


-73.0 

15 , 

Dysprosium sulfate 

Dy2(S04)3’8H20 

1200 

+6.3 

18 

Erbium acetate 

Er(C2H302)3-4H20 

1500 

+0.7 

18 

Gold bromic acid 

HAuBr4*5H20 

1000 

-11.40 

18 

Gold bromide 

AuBra 

2000 

-3.71 

18 

Gold chloride 

AuCIa 

900 

+4.45 

18 

Gold chloride 

AuCl3*2H20 

600 

-1.69 

18 

Gold chloric acid 

HAuCU-SHzO 

400 

-3.55 

18 

Gold chloric acid 

HAuCl4'4H20 

400 

-5.83 

18 

Hydrobromic acid 

HBr 

.... 

+20.0 

15 

Hydrochloric acid 

HCI 

.... 

+17.4 

15 

Hydroferrocyanic acid 

H4Fe(CN)6 

200 

+0.4 

10 

Hydriodic acid 

HI 

.... 

+19.6 

15 

Hydrogen setenide 

HzSe 

.... 

+9.3 

16 

Hydrogen sulfide 

HzS 

.... 

+4.56 

15 

Hydroxytamine 

NH 2 OH 

.... 

-2.8 

15 

Iodine pentoxide 

I 2 OS 

.... 

-1.79 

15 

Iron chloride (ous) 

FeClz 

360 

+17.86 

18 

Iron chloride (ous) 

FeCl 2 - 2 HiO 

1100 

+8.7 

20 

Iron chloride (ous) 

FeCl2«4H20 

400 

+2.75 

18 

Iron chloride (ic) 

FeCb 

1000 

f32.68 

18 

Iron chloride (ic) 

FeCl3*2V4H20 

1200 

+21.0 

18 

Iron chloride (ic) 

FeCla-eHzO 

1200 

+5.65 

20.8 

Iron nitrate (ic) 

Fe(N03)3-9H20 

480 

-9.0 

16 

Iron suifate (ous) 

FeS04*7H20 

400 

-4.61 

18 

Lead acetate 

PbfCzHsOz)! 

440 

+1.4 

16 

Lead acetate 

Pb(C2H302)2-3H20 

800 

-6.14 

18 

Lead bromide 

PbBrz 

2500 

-10.04 

18 

Lead ohtoride 

PbClz 

1800 

-6.8 

18 

Lead dithionats 

PbS20s-4H20 

400 

-8.54 

18 





1505 


heats' OF SOLUTION 


Nsunue 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg'cal. 

Temp. 

°C. 

Lead nitrate 

Pb(N03)2 

400 

-7.61 

18 

Lithium bromide 

LiBr 

, , . , 

+11.26 

15 

Lithium chloride 

LiCI 

230 

+8.37 

15 

Lithium chloride 

LiChHaO 


+4.211 

15 

Lithium chloride 

LiCI-2H20 

• • • • 

+0.981 

16 

Lithium fluoride 

LiF 


-1.04 

15 

Lithium fluosilicate 

LizSiFs 

800 

+1.8 

15 

Lithium hydroxide 

LiOH 

400 

+5.82 

15 

Lithium hydroxide 

LiOH-HzO 

.... 

+0.720 

18 

Lithium iodide 

Li I 

.... 

+14.76 

15 

Lithium nitrate 

LiNOj 

100 

+0.30 

18 

Lithium oxide 

LizO 

222 

+30.76 

15 

Lithium oxide 

4Li20-5H20 

888 

+8.182 

15 

Lithium oxide 

4Li20-3H20 

888 

+16.026 

15 

Lithium peroxide 

LizOz 


+7.19 

15 

Lithium selenide 

LizSe 


+10.7 

20 

Lithium selenide 

Li2Se*9H20 

1146-6426 

-12.2 

15 

Lithuim sulfate 

Li2S04 

200 

+6.05 

18 

Lithium sulfate 

Li2S04-H20 

400 

+3.41 

18 

Magnesium ammonium 

MgS04* ( N H4)2S04-6H20 

.... 

-9.7 

15 

1 sulfate 1 

Magnesium bromide 

MgBrz 

. « • • 

+43.3 

15 

Magnesium chloride 

MgClz 

800 

+35.92 

18 

Magnesium chloride 

MgCl2*6H20 

400 

+2.95 

18 

Magnesium dithionate 

MgSzOs'GHzO 

400 

-2.96 

18 

Magnesium fluoride 

MgFi 

.... 

+2.778 

15 

Magnesium hydroxide 

Mg(OH )2 


-0.0 

18 

Magnesium iodide 

Mgiz 


+49.8 

15 

Magnesium nitrate 

Mg(N 03 ) 2 * 6 H 20 

400 

-4.22 

18 

Magnesium potassium 

MgS04-K2S04 

600 

+10.60 

18 

1 sulfate 1 

1 Magnesium potassium 

MgS 04 *K 2 S 04 - 6 H 20 

600 

-10.02 

18 

1 sulfate 1 

Magnesium sodium sulfate 

MgS04-Na2S04 


’r16.7 

19 

Magnesium sulfate 

MgS04 

400 

+20.28 

18 

Magnesium sulfate 

MgS 04 *H 20 

400 

+13.30 

18 

Magnesium sulfate 

MgS04*7H20 

400 

-3.80 

18 

Manganese chloride 

MnCl2 

350 

+16.01 

18 

Manganese chloride 

MnCl2*4H20 

400 

+1.54 

18 

Manganese dithionate 

MnSzOs-GHzO 

400 

-1.93 

18 

Manganese nitrate 

Mn(N03)2 

280 

+12.39 

14 

Manganese nitrate 

Mn(N03)2*6H20 

400 

-6.15 

18 

Manganese potassium 

MnS04*K2S04 

600 

+6.38 

18 

1 sulfate 1 

1 Manganese potassium 

MnS04 K2S04-4H20 

600 

-6.44 

18 

1 sulfate 1 

Manganese sodium sulfate 

M nS04* N 32^04 


+13.0 

16 

Manganese sodium sulfate 

MnS 04 *Na 2 S 04 * 2 H 20 

.... 

+3.2 

15 

Manganese sodium sulfate 

MnS 04 -Na 2 S 04 - 6 H 20 


-9.7 

15 

Manganese sulfate 

MnS04 

400 

+13.79 

18 

Manganese sulfate 

MnS04-H20 

400 

+7.82 

18 

Manganese sulfate 

MnS04*5H20 

400 

+0.04 

18 

Mercurous acetate 

HgCzHaOz 

222 

-3.8 

13.7 

Mercuric bromide 

HgBrz 

.... 

-3.4 

12 

Mercuric chloride 

HgClz 

300 

-3.30 

18 





1S66 


HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-cal. 

Temp. 

®C. 

Mercuric cyanide 

Ho(CN)2 

.... 

-2.97 

18 

Mercuric potassium bromide 

HqKzBu 

600 

-9.75 

18 

Mercuric potassium chloride 

HgKCb 

770 

-9.6 

14 

Mercuric potassium chloride 

HgKCla-H^O 

800 

-11.3 

14 

Mercuric potassium chloride 

HgKjCU 

930 

-15.0 

14 

Mercuric potassium chloride 

HgKjCU'HzO 

970 

-16.66 

14 

Mercuric potassium iodide 

HgK2l4 

800 

-9.81 

18 

Neodymium chloride 

NdCia 


+35.4 

17 

Neodymium chloride 

NdCli-SHzO 

.... 

+7.6 

15 

Neodymium iodide 

Ndh 

.... 

+48.9 

19 

Neodymium sulfate 

Nd2(S04)3 

.... 

+36.5 

14 

Nickel chloride 

NiCl2 

400 

+19.17 

18 

Nickel chloride 

NiCl2-6H20 

400 

-1 .16 

' 18 

Nickel dithionate 

NiS206-6H20 

400 

-2.42 

18 

Nickel nitrate 

Ni(N03)2 

280 

+ 11.88 

18 

Nickel nitrate 

Ni(N 03 ) 2 - 6 H 20 

400 

-7.47 

18 

Nickel sulfate 

NIS04-7H20 

800 

-4.25 

18 

Oxalic acid 

H2C204-2H20 

630 

-8.59 

15 

Perchloric acid 

HCIO 4 


+20.3 

15 

Phosphoric acid, meta 

HPO 3 

.... 

+10.1 

15 

Phosphoric acid, ortho 

H 3 PO 4 

120 

+2.69 

15 

Phosphoric acid, pyro 

H 4 P 2 O 7 



+7.9 

15 

Phosphorous acid, hypo 

H 3 PO 2 


-0.17 

15 

Phosphorous acid, ortho 

H 3 PO 3 (solid) 

120 

-0.13 

15 

Phosphorous acid, pyro 

H 4 P 2 O 5 

550 

+35.6 

15 

Phosphorus trichloride 

PCI 3 

1000 

+65.14 

15 

Phosphorus pentoxide 

P 2 O 5 

550 

+35.6 

15 

Platinum brom acid 

H2PtBr6-9H20 


-2.9 

15 

Platinum bromide 

PtBr4 


+9.86 

15 

Platinum chior acid 

H2PtCl6-6H20 

450 

+4.34 

15 

Platinum chloride 

PtCl4 

.... 

+19.6 

17 

Potassium acetate 

KCzHjOj 

200 

+3.34 

18 

Potassium acid arsenate 

KH 2 ASO 4 


-4.9 

18 

Potassium acid carbonate 

KHCO 3 

.... 

-5.3 

10-15 

Potassium acid fluoride 

KF*HF 

400 

-6.0 

15 

Potassium acid flouride 

KF-2HF 


-8.0 

15 

Potassium acid fluoride 

KF-3HF 


-8.6 

15 

Potassium acid iodate 

KH( 103)2 

865 

-11.8 

15 

Potassium acid oxalate 

KHC 2 O 4 

.... 

-9.6 

15 

Potassium acid sulfate 

KHSO 4 

200 

-3.80 

18 

Potassium aluminum sulfate 

KAI (S04)2'12H20 

1200 

-10.1 

18 

Potassium bromate 

KBrOa 

200 

-9.76 

18 

Potassium bromide 

KBr 

200 

-5.08 

18 

Potassium bromoplatinate 

K2PtBr6 

2000 

-12.26 

18 

Potassium carbonate 

K 2 CO 3 

400 

+6.49 

18 

Potassium carbonate 

K2C03-ViH20 

400 

+4.28 

18 

Potassium carbonate 

K2C03*1ViH20 

400 

-0.38 

18 

Potassium chlorate 

KClOj 

400 

-10.04 

18 

Potassium chloride 

KCI 

100 

-4.19 

21 

Potassium chloropalladate 

K2PdCU 

».. . 

-15.00 

18 

Potassium chloroplatinate 

K2PtCl4 

600 

-12.22 

18 

Potassium ohioropfatinate 

K2PtCl6 

.... 

-13.76 

18 

Potassium chromate 

K2Cr04 

543 

-6.26 

15 

Potassium oyanate 

KCNO 

140 

-6.2 

20 



1507 


HEATS OF SOLUTION 




Dilution in 

Heat of 


Name 

Formula 

moles of 
water 

solution 
in kg-caL 

Temp. 

Potassium cyanide 

KCN 

175 

-3.01 

18 

Potassium dichromate 

K 2 Cr 207 

400 

-16.70 

18 

Potassium dithionate 

K 2 S 2 O 6 

500 

-13.01 

18 

Potassium ferricyanide 

K3Fo(CN)6 

400 

-14.4 

12 

Potassium ferrisulfate 

KFe(S04h^12H20 

lOOO 

-16.0 

15 

Potassium ferrocyanide 

K4Fe(CN)6 

820 

-12.0 

12 

Potassium ferrocyanide 

K4Fe(CN)6-3H20 

940 

-16.9 

11 

Potassium fluoride 

KF 


+3.6 

20 

Potassium fluoride 

KF-2H20 

.... 

-1.0 

20 

Potassium hydroxide 

KOH 

250 

+13.29 

18 

Potassium hydroxide 

K0H-2H20 

170 

-0.03 

15 

Potassium iodate 

KIO 3 

500 

-6.78 

18 

Potassium iodide 

KI 

200 

-5.11 

18 

Potassium nitrate 

KNO 3 

200 

-8.52 

18 

Potassium oxalate 

K 2 C 2 O 4 

465-930 

-4.74 

10-15 

Potassium oxalate 

Kz C 204 * H 2 O 

800 

-7.41 

18 

Potassium oxide 

K 20 


+75.0 

15 

Potassium pentathionate 

K2S506*1 ViHiO 

2030 

-13.1 

9.5 

Potassium perchlorate 

KCI 04 

460 

-12.13 

20 

Potassium permanganate 

KMn 04 

700 

-10.2 

16 

Potassium persulfate 

K 2 S 2 O 8 

3300 

-14.55 

9 

Potassium phosphate 
dihydrogen 

KH 2 PO 4 


-4.85 

15 

Potassium seienide 

KSe 

1762-1965 

+8.5 

13 

Potassium seienide 

KSe*9H20 

921-4844 

-19.2 

14 

Potasstum seienide 

KSe*14H20 

2145-5914 

-20.4 

13 

Potassium seienide 

KSe*19H20 


-29.3 

14 

Potassium silver cyanide 

KAg(CN )2 

440 

-8.55 

11 

Potassium stannichloride 

KzSnCle 

800 

-3.38 

18 

Potassium stannochloride 

KaSnCU-HzO 

600 

-13.42 

18 

Potassium sulfate 

K 2 SO 4 

400 

-6.38 

18 

Potassium sulfide 

K 2 S 


+22.7 


Potassium tetrasulfide 

K 2 S 4 

600 

+1.4 

10 

Potassium tetrasulfide 

KzS4-ViHzO 


-1 .212 

15.7 

Potassium tetroxalate 

KHC204-H2C204 

.... 

-15.7 

15 

Potassium tetrathionate 

K 2 S 406 

500 

-13.15 

18 

Potassium thiosulfate 

K 2 S 203 

950 

-5.0 

10 

Potassium thiosulfate 

KiS203* H 2 O 


-6.2 

14 

Potaas’um thrithionate 

K 2 S 306 

500 

-12.46 

18 

Rubidium bicarbonate 

RbHCOs 


+4.731 

15 

Rubidium bisulfate 

RbHS04 


-3.73 

15 

Rubidium bromide 

RbBr 


-5.96 

15 

Rubidium chloride 

RbCI 


-4.50 

15 

Rubidium fluoride 

RbF 


+5.80 

15 

Rubidium hydroxide 

RbOH 


+14.264 

15 

Rubidium hydroxide 

RbOH-HzO 


+3.70 

15 

Rubidium hydroxide 

Rb0H-2H20 


-0.66 

15 

Rubidium iodide 

Rbl 


-6.50 

15 

Rubidium oxide 

RbzO 


+80.0 

15 

Rubidium sulfate 

RbzSOs 

M e-e 

-6.66 

15 

Rubidium sulfide 

RbzS 


+24.6 

15 

Selenic acid 

H28e04 


+16.8 

15 

Selenium dioxide 

SeOz 

• • • • 

- 0.74 

15 

Silver acetate 

AoCiHjQi 

120 

-4.3 

10 

Silver chloride 

AgCI 

.... 

-16.75 

15 



1508 


HEATS OF SOLimON 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-^al. 

Temp. 

°C. 

Silver dithionate 

A 02 S 2 O 6 - 2 H 2 O 

400 

-10,36 

18 

Silver fluoride 

AqF 

.... 

+3.4 

10 

Silver fluoride 

AoF* 2 H 20 

.... 

-1.5 

10 

Silver nitrate 

AgNOa 

200 

-5.44 

18 

Silver nitrite 

AgNOz 

.... 

- 8.8 

15 

Silver sulfate 

Ag 2 S 04 

1400 

-4.48 

18 

Sodium acetate 

NaCzHzOz 

250 

+4.1 

5.7 

Sodium acetate 

NaCzHsOz 

200 

+3.87 

18 

Sodium acetate 

NaCzHaOz'SHiO 

400 

-4.81 

18 

Sodium ammonium phoe- 
phate 

NaNH4HP04-4H20 

800 

-10.75 

18 

Sodium arsenate 

Na3A804*12H20 

670 

- 12.6 

18-20 

Sodium bicarbonate 

NaHCOi 

.... 

-4.3 

15 

Sodium bifluoride 

NaF-HF 

400 

- 6.2 

12 

Sodium bisulfate 

NaHS 04 

200 

+1.19 

18 

Sodium bisulfide 

NaHS 

.... 

+4.4 

10-16 

Sodium bisulfide 

NaHS- 2 H 20 

.... 

-1.5 

17.5 

Sodium borate (tetra) 

N 328407 

.... 

+ 10.2 

15 

Sodium borate (tetra) 

Naz 8407*1 OHzO 

1600 

-25.86 

18 

Sodium bromide 

Na 8 r 

200 

-0.19 

18 

Sodium bromide 

Na 8 r- 2 H 20 

300 

-4.71 

18 

Sodium bromoplatinate 

NazPtBr* 

600 

+9.99 

18 

Sodium bromoplatinate 

NaiPtBr«- 6 H 20 

800 

-8.55 

18 

Sodium carbonate 

NazCOs 

400 

+5.64 

18 

Sodium chlorate 

NaCiOa 

180-360 

-5.6 

10 

Sodium chloride 

NaCi 

100 

-1.18 

18 

Sodium chloroplatinate 

Na 2 PtCl 6 

800 

+8.54 

18 

Sodium chloroplatinate 

NazPtClfi-eHzO 

900 

-10.63 

18 

Sodium chromate 

Na 2 Cr 04 

360-720 

+ 2.2 

10.5 

Sodium chromate 

Na2Cr04*4H20 

650 

-7.6 

11 

Sodium chromate 

Na2CrO4*10HzO 

760 

-15.8 

10.5 

Sodium cyanate 

NaCNO 

.... 

-4.8 

12.8 

Sodium cyanide 

NaCN 

100 

-0.5 

9 

Sodium cyanide 

NaCN-i/zHzO 

100 

- 1.0 

6 

Sodium cyanide 

NaCN* 2 H 20 

.... 

-4.4 

9 

Sodium dithionate 

NazSzOfi 

400 

-5.37 

18 

Sodium dithionate 

Na 2 S 206 - 2 H 20 

400 

-11.65 

18 

Sodium fluoride 

NaF 

400 

- 0.6 

12 

Sodium formate 

NaCHOz 

150 

-0.52 

11.5 

Sodium hydroxide 

NaOH 

200 

+9.94 

18 

Sodium iodide 

Nal 

200 

+ 1.22 

18 

Sodium iodide 

NaI« 2 H 20 

300 

-4.01 

18 

Sodium nitrate 

NaNOj 

200 

-5.03 

18 

Sodium oxide 

NazO 

.... 

+55.0 

15 

Sodium perchlorate 

NaCi04 

200-400 

-3.5 

10 

Sodium phosphate (tri) 

Na 3 P 04 - 12 H 20 

670 

-14.6 

18-20 

Sodium phosphate (di) 

IMazHP04 

400 

+5.64 

18 

Sodium phosphate (di) 

Na 2 HP 04 * 2 H 20 

400 

-0.39 

18 

Sodium phosphate (di) 

Na2HP04-7HzO 

.... 

-11.3 

15 

Sodium phosphate (di) 

Na2HP04*12H20 

400 

-22.83 

18 

Sodium phosphate (pyro) 

Na4P207 

800 

+11.85 

18 

Sodium phosphate (pyro) 

Na 4 P 207*1 OHzO 

800 

-11.67 

18 

Sodium phosphite (di) 

NazHPOj 

555 

+9.15 

13.6 

Sodium phosphite (di) 

NazHPOa-SHzO 

555 

-4.6 

13.5 

Sodium phosphite (mono) 

NaHzPOj 

555 

+0.76 

13 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
molee of 
water 

Heat of 
solution 
in kgr-cal. 

Temp. 

®C. 

Sodium phosphite (mono) 

NaH 2 P 03 * 2 J 4 H 20 

555 

-5.3 

15 

Sodium selenide 

NazSe 

789-2587 

+18.6 

14 

Sodium selenide 

Na2Se*4ViH20 

1030-2125 

-7.9 

13 

Sodium selenide 

NazSe-SHzO 

723-1352 

-10.6 

12 

Sodium selenide 

NazSe-IGHzO 

1470-3572 

-22.0 

14 

Sodium sulfate 

Na 2 S 04 

400 

+0.46 

16 

Sodium sulfate 

Na2S04*H20 

400 

-1.90 

18 

Sodium sulfate 

Na2SO4*10H2O 

400 

-18.76 

18 

Sodium sulfide 

NazS 

684-1027 

+15.0 

14.5 

Sodium sulfide 

Na2S-4i/2H20 

689-1059 

-5.0 

17 

Sodium sulfide 

NazS-SHzO 

613-1167 

-6.6 

17 

Sodium sulfide 

NaaS'SHiO 

774-1495 

-16.72 

13 

Sodium sulfite 

NazSOa 

.... 

+2.5 

10 

Sodium sulfite 

Na2S03-7H20 

490 

-11.2 

10 

Sodium tetra sulfide 

Na2S4 


+9.8 

16.5 

Sodium tetrathionate 

N a2S406*2 H 2 O 

620 

-9.7 

9.6 

Sodium thiosulfate 

NazSzOz 

440 

+1.7 

15 

Sodium thiosulfate 

NazSzOz'SHzO 

400 

-11.37 

18 

Sodium trithionate 

NazSjOfi’SHzO 

675 

-10.1 

10 

Strontium acetate 

Sr(C2H302)2 

300 

+5.6 

11.6 

Strontium acetate 

Sr(C2H302)2-V4HjO 

440 

+5.3 

12 

Strontium bromide 

SrBrz 

400 

+16.11 

18 

Strontium bromide 

SrBrz-CHzO 

400 

-7.22 

18 

Strontium chloride 

SrClz 

400 

+11.14 

18 

Strontium chloride 

SrClz-eHzO 

400 

-7.50 

18 

Strontium cyanide 

Sr(CN)2-4H20 

100 

-4.15 

8 

Strontium dithionate 

SrS206*4 H 2 O 

400 

-9.25 

18 

Strontium fluoride 

SrF, 

• • • » 

-2.10 

15 

Strontium hydroxide 

Sr(OH )2 

• * * • 

+11.64 

18 

Strontium hydroxide 

Sr(OH)2-8H20 

• » • • 

-14.64 

18 

Strontium iodide 

Srlz 

.... 

+20.5 

12 

Strontium iodide 

Srl2-7H20 

• • • * 

-4.47 

15 

Strontium nitrate 

Sr(N03)2 

400 

-4.62 

18 

Strontium nitrate 

Sr(N03)2*4H20 

400 

-12.30 

18 

Strontium oxide 

SrO 

.... 

+29.34 

18 

Strontium oxide 

SrO-0.14H2O 

nil 

+26.10 

15 

Strontium oxide 

SrO-HzO 

1111 

+10.33 

15 

Strontium oxide 

Sr0*2H20 

1111 

+5.26 

15 

Strontium oxide 

SrO-QHzO 

1111 

-14.27 

15 

Strontium selenide 

SrSe 


+7.4 

15 

Sulfur dioxide 

SO 2 

300 

+1.50 

15 

Sulfur irioxide 

SO 3 

1600 

+39.17 

15 

Sulfur heptoxide 

S4O7 

— 

+37.29 

15 

Sulfuric acid 

H 2 SO 4 

1600 

+17.85 

15 

Thallium chloride 

TICI 

4500 

-10.10 

18 

Thallium hydroxide 

TlOH 

235 

-3.15 

18 

Thallium nitrate 

TINO 3 

300 

-9.97 

18 

Thallium oxide 

TI 2 O 

570 

-3.08 

18 

Thallium sulfate 

TI 2 SO 4 

1600 

-8.28 

18 

Tin bromide (ic) 

SnBr4 

970 

+16.6 

10.5 

Tin bromide (ous) 

SnBrz 

1080 

-1.6 

15 

Tin chloride (ic) 

SnCU 

720 

+28.5 

10.5 

Tin chloride (ous) 

SnClz 

300 

+0.35 

18 

Tin chloride (ous) 

SnCl2-2H20 

200 

-6.37 

18 

Uranyl acetate 

U02(C2H302)2*2H20 

1000-2500 

-4.3 

18-20 
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HEATS OF SOLUTION 


Name 

Formula 

Dilution in 
moles of 
water 

Heat of 
solution 
in kg-oal. 

Tcwp. 

Uranyl chloride 

UOaCiz-HzO 

1000-2500 

+2.0 

18-20 

Uranyi chromate 

U02Cr04*5i/2H20 

1000-2500 

-6.3 

18-20 

Uranyl nitrate 

U02(N03)2-3H20 

1000-2500 

-3.7 

18-20 

Uranyl potassium chloride 

U02Cl2*2KCI-2H20 

1000-2500 

+2.0 

18-20 

Uranyl sulfate 

U02S04*3H20 

1000-2500 

+5.1 

18-20 

Ytterbium sulfate 

Y2(S04)3'8H20 

1200 

+10.7 

18 

Zinc acetate 

Zn(C2H302>2 

720 

+9.8 

22.5 

Zinc acetate 

ZnCCaHaOzh-HzO 

800 

+7.0 

22.5 

Zinc acetate 

Zn(CjHjOi)2-2H20 

500 

+4.2 

10.2 

Zinc ammonium chloride 

3ZnCl2-6NH4CI-H20 


+3.23 

13 

Zinc bromide 

ZnBr2 

400 

+15.03 

18 

Zinc chloride 

ZnCl2 

300 

+15.63 

18 

Zinc dithionate 

ZnS206-6H20 

400 

-2.42 

1 

Zinc formate 

Zn(CH02)2 

500 

+4.0 

15 

Zinc iodide 

Znlz 

400 

+11.31 

18 

Zinc nitrate 

Zn(N 03 ) 2 * 6 H 20 

400 

-5.84 

18 

Zinc potassium sulfate 

ZnS04*K2S04 

600 

+7.91 

18 

Zinc potassium sulfate 

ZnS 04 -K 2 S 04 - 6 H 20 

600 

-11.90 

18 

Zinc sulfate 

ZnS04 

400 

+18.43 

18 

Zinc sulfate 

ZnS 04 *H 20 

400 

+9.95 

18 

Zinc sulfate 

ZnS04*7H20 

400 

-4.26 

18 

Zirconyl nitrate 

Zr 0 (N 03 ) 2 ‘ 2 H 20 


+2.17 

15 

Zircon yl nitrate 

Zr0(N03)2*3ViH2O 


-1.92 

15 


VAN DER WAALS’ CONSTANTS FOR GASES 

Calculated from the values fdven in LandoK-Bornstein Phys,~Chem, Tab,, 5th Ed., 
p. 254 (1923 ) ; publiidied by J. Springer, Berlin. 

(p + (v — = RT for one mole 

To use the values of a and h in the table below, P must be expressed in atmos- 
pheres and Vin liters per mole; then 0.08207 liter atmospheres per mole per 
degree; T is degrees absolute. 

(p + (v — nb^ = nRT for n moles 




a 

b 

Name 

Formula 

(liters) 2 Xatm. 
(mole)* 


Acetic acid 

CHsCOaH 

17.59 

0.1068 

Acetic anhydride 

(CHaCOzO 

19.90 

0.1263 

Acetone 

(CH3)2C0 

13.91 

0.0994 

Acetonitrile 

CHaCN 

17.58 

0.1168 

Acetylene 

HCCH 

4.390 

0.05136 

Ammonia 

NHs 

4.170 

0.03707 

Amyl formate 

HCOzCsHii 

27.58 

0.1730 

Amylene 

CsHto 

15.90 

0.1207 

Aniline 

CcHsNHz 

26.50 

0.1369 

Argon 

Ar 

1.345 

0.03219 

Benzenj 

CsHs 

18.00 

0.1154 

Benzonitrile 

CsHsCN 

33.39 

0.1724 

Bromobanzene 

CsHsBr 

28.56 

0.1539 

Butane n 

C 4 H 10 

14.47 

0.1226 
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VAN DER WAALS’ CONSTANTS FOR GASES 


Name 

Formula 

a 

(liters)^ Xatm. 

s — 

liters 



(mole)z 


Butyronitrite 

C3H7CN 

26.72 

0.1596 

Capronitriie 

CsHnCN 

34.16 

0.1984 

Carbon dioxide 

CO2 

3.592 

0.04267 

Carbon disulfide 

CSz 

11 .62 

0.07685 

Carbon monoxide 

CO 

1.485 

0.03985 

Carbon oxysulfide 

COS 

3.933 

0.05817 

Carbon tetrachloride 

CCI4 

20.39 

0.1383 

Chlorine 

CI2 

6.493 

0.05622 

Chlorobenzene 

CeHsCi 

25.43 

0.1453 

Chloroform 

CHCI3 

15.17 

0.1022 

Cresol m 

CH3C6H4OH 

31.38 

0.1607 

Cyanogen 

(CN)2 

7.667 

0.06901 

Cyclohexane 

C6H,2 

22.81 

0.1424 

Cymene 

CH3C6H4C3H7 

42.16 

0.2336 

Decane 

C10H12 

48.55 

0.2905 

i Di'isobutyl 

CgHia 

34.97 

0.2296 

Diethylamine 

(C 2 H 5 ) 2 NH 

19.15 

0.1392 

Dimethylamine 

(CH3)2NH 

10.38 

0.08570 

Dimethyianiline 

C 6 H 5 N(CH 3)2 

37.49 

0.1970 

Diphenyl 

(C 6 H 5)2 

52.79 

0.2480 

Diphenyl methane 

(CsH 5 ) 2 CH 2 

38.20 

0.2240 

Dioropylamine 

(C 3 H 7 ) 2 NH 

27.72 

0.1820 

Di-iso propyl 

(C 3 H 7)2 

23.13 

0.1669 

Durene 

CtoHt 4 

45.32 

0.2424 

Ethane 

C2H6 

5.489 

0.06380 

Ethyl acetate 

CH3C02C2H5 

20.45 

0.1412 

Ethyl alcohol 

C2H50H 

12.02 

0.08407 

Ethyl am me 

C2H5NH2 

10.60 

0. 08409 

Ethyl benzene 

C2H5C6H5 

28.60 

0.1667 

Ethyl butyrate 

C 3 H 7 C 02 C 2 H 5 

30.07 

0.1919 

Ethyl isobutyrate 

C 3 H 7 C 02 C 2 HS 

28.87 

0.1994 

Ethyl chloride 

C2H5CI 

10.91 

0.08651 

Ethyl ether 

(C 2 H 5)20 

17.38 

0.1344 

Ethyl formate 

HCO2C2H5 

14.80 

0.1056 

Ethyl mercaptan 

C2H5SH 

11 .24 

0.08098 

Ethyl propionate 

C2H5CO2C2H5 

24.39 

0.1615 

Ethyl sulfide 

(C 2 H 5 ) 2 S 

18.75 

0.1214 

Ethylene 

C2H4 

4.471 

0.06714 

Ethylene bromide 

(CH 2 Br )2 

13.98 

0.08664 

Ethylene chloride 

(CH 2 CI )2 

16.91 

0.1086 

Ethyl! dene chloride 

CH3CHCI2 

15.50 

0.1073 

Fluorobenzene 

CeHgF 

19.93 

0.1286 

Germanium tetrachloride 

QeCU 

22.60 

0.1485 

Helium 

He 

0.03412 

0.02370 

Heptane n 

C 7 H 16 

31.51 

0.2654 

Hexane n 

CsHu 

24.39 

0. 1 735 

Hydrogen 

H 2 

0.2444 

0.02661 

Hydrogen bromide 

HBr 

4.451 

0.04431 

Hydrogen chloride 

HCl 

3.667 

0.04081 

Hydrogen eelenide 

HzSe 

5.268 

0.04637 

Hydrogen sulfide 

H 2 S 

4.431 

0.04287 

lodobenzene 

CsHsI 

33.08 

0.1656 

Isoamylene 

C5H10 

18.08 

0. 1 406 

Isobutane 

C4H10 

12.87 

0.1142 

Isobutyl acetate 

CH3CO2C4H9 

28.50 

0.1833 
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VAN DER WAALS’ CONSTANTS FOR GASES 


Name 

Formula 

t 

0 

(liters ) 2 Xatm. 
(mole) 2 

1 

liters 

mole 

Isobutyl alcohol 

C 4 H 9 OH 


17.03 

0.1143 

Isobutylbenzene 

C 6 H 5 C 4 H 9 


38.59 

0.2144 

Isobutyl formate 

HC02C4H9 


22.54 

0.1476 

Isopentane 

CsHiz 


18.05 

0.1417 

Isopropyl alcohol 

C 3 H 7 OH 


13.78 

0.09804 

Isopropylbenzene 

C 6 H 5 C 3 H 7 


36.64 

0.2025 

Krypton 

Kr 


2.318 

0.03978 

Mercury 

Ho 


8.093 

0.01696 

Mesitylene 

(CH3)3C6H3 


34.32 

0.1979 

Methane 

CH 4 


2.253 

0.04278 

Methyl acetate 

CH 3 CO 2 CHS 


15.29 

0.1091 

Methyl alcohol 

CH 3 OH 


9.523 

0.06702 

Methylamine 

CH 3 NH 2 


7.130 

0.05992 

Methyl butyrate 

C 3 H 7 CO 2 CHJ 


23.94 

0.1569 

Methyl isobutyrate 

G 3 H 7 CO 2 CH 3 


24.50 

0.1637 

Methyl chloride 

CH 3 CI 


7.471 

0.06483 

Methyl ether 

(CH 3)20 


8.073 

0.07246 

Methyl ethyl ether 

CH 3 OC 2 HS 


11.95 

0.09775 

Methyl ethyl sulfide 

CH 3 SC 2 H 5 


19.23 

0.1304 

Methyl fluoride 

CHsF 


4.631 

0.05264 

Methyl formate 

HCO 2 CH 3 


10.84 

0.08068 

Methyl propionate 

C 2 HSCO 2 CH 3 


19.91 

0.1360 

Methyl sulfide 

(CH 3 ) 2 S 


12.87 

0.09213 

Methyl valerate 

C 4 H 9 CO 2 CH 3 


28.96 

0.1845 

Naphthalene 

CioHa 


39.74 

0.1937 

Neon 

Ne 


0.2107 

0.01709 

Nitric oxide 

NO 


1 .340 

0.02789 

Nitrogen 

Nz 


1 .390 

0.03913 

Nitrogen dioxide 

NO 2 


5.284 

0.04424 

Nitrous oxido 

N 2 O 


3.782 

0 04415 

Octane n 

CsHib 


37.3? 

0.2368 

Oxygen (Ozone, cf. below) 

O 2 


1 .360 

0.03803 

Pentane n 

C5H12 


19.01 

C.1460 

Phene tole 

C 6 H 5 OC 2 H 5 


35.16 

0.1963 

Phosphine 

PH 3 


4.631 

0.05156 

Phosphonium chloride 

PH 4 CI 


4.054 

0.04645 

Phosphorus 

P 


52.94 

0.1566 

Propane 

C 3 Hg 


8.664 

0.08445 

Propionic acid 

C 2 H 5 CO 2 H 


20.11 

0.1187 

Propionitrile 

C 2 H 5 CN 


16.44 

0.1064 

Propyl acetate 

CH 3 CO 2 C 3 H 7 


24.63 

0.1619 

Propyl aloohol 

C 3 H 7 OH 


14.92 

0.1019 

Propylamine 

C 3 H 7 NH 2 


14.99 

0.1090 

Propyl benzene 

C 6 H 5 C 3 H 7 


35.85 

0.2028 

Propyl chloride 

C 3 H 7 CI 


15.91 

0.1141 

Propyl formate 

HCO 2 C 3 H 7 


18.95 

0 . 1 280 

Propylene 

C 3 H 6 


8.379 

0.08272 

Pseudo-oumene 

CsH3(CH,)s 


36.61 

0.2021 

Silicon fluoride 

SiF 4 


4.195 

0.05571 

Silicon tetrahydride 

SiH 4 


4.320 

0.05786 

Stannic chloride 

SnCU 


26.91 

0.1642 

Sulfur dioxide 

SOz 


6.714 

0.05636 

Thiophene 

C 4 H 4 S 


20.72 

0.1270 

Toluene 

CsHsCHs 


24.06 

0.1463 

Triethyl amine 

(C2Hs)3N 


27.17 

0.1831 


Ozone, Oj tf 3,545; b = 0.04903 
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VAN DER WAALS* CONSTANTS FOR GASES 




a 

r— ^ 

Name 

FcMrmula 

(liters ) 2 Xatm. 

(moie ) ^ 


Trimethylamine 

(CH3)3N 

13.02 

0.1084 

Xenon 

Xe 

4.194 

0.05105 

Xylene m 

C6H4(CH3)2 

30.36 

0.1772 

Xylene o 

C6H4(CH3)2 

29.98 

0.1755 

Xylene p 

C6H4(CH3)2 

30.93 

0.1809 

Water 

H 2 O 

5.464 

0.03049 


SPECIFIC HEAT OF GASES AND VAPORS 

The values of T in the table below are the ratios of the specific heat at constant 
pressure (Cp) to that at constant volume (Ca). To convert the values below into 
joules per gram per degree C.» multiply by 4.1 85.* 





Specific Heat in 


Gas or Vopor 

Temp. 

Prea*. 

1 

cal. 15° per gram per °C. 
Const, press. Const, vol. 

T-Cp/Cv 

Acetaldehyde, C 2 H 4 O 

30 



1 .14 

Acetic acid,C 2 H 402 

118-140 

1 

1 .50 


1 

»• 

140-180 

1 

1 .27 



II II 

180-220 

1 

0.951 



Acetone, C 3 H 6 O 

26-110 

1 

0.347 




130-230 

1 

0.412 



Acetylene, C 2 H 2 

15 

1 

0.3830 

0.3039 

1 .26 


~71 

1 

0.3513 

0.2676 

1 31 

Air 

0 

1 

0.2399 

0.1710 

1.403 

»» 

100 

1 

0.2404 

0.1715 

1 .401 

II 

200 

1 

0.2413 

0.1726 

1.398 

9$ 

400 

1 

0.2430 

0.1744 

1 .393 

99 

600 

1 

0.2471 

0.1785 

1 .385 

99 

800 

1 

0 2621 

0 1835 

1 .376 

99 

1000 

1 

0.2571 

0.1885 

1.365 

99 

1400 

1 

0.2700 

0.2014 

1.341 

99 

2000 

1 

0 2949 

0.2263 

1 .088 

99 

0 

20 

0.2490 




0 

100 

0.2800 



II 

50 

220 

0.2961 



II 

-50 

10 

0.2440 



II 

-100 

10 

0 2581 



II 

-140 

10 

0.4079 



Allyl chloride, C 3 H 5 CI 

14 

0.2 



1.137 

Ammonia, NH 3 

15 

1 

0.5232 

0.3995 

1.310 

15 

3.5 



1.41 

Argon, Ar 

-180 

1 

1.33 

0.0754 

1 .76 


15 

1 

0.1252 

0.07531 

1.668 

Arsenic trichloride, AsCb 

160-270 

1 

0.112 



Benzene, CsHs 

90 

1 

C.3254 

0.2958 

1.10 

II 

34-115 

1 

0.301 



II 

120-220 

1 

0.370 



Bromine, Brz 

20-350 

0 . 3 - 1. 5 



1.32 

19-388 

1 

0.0550 


1.11 

/so-Butane, C4H10 

15 

1 



Carbon dioxide, CQa 

0 

1 

0.1973 

0.1506 

1 .310 

99 if 

15 

1 

0.1988 

0.1525 

1.304 

*3 99 

100 

1 

0.2064 

0.1626 

1.281 

99 if 

400 

1 

0.2379 

0.1927 

1.235 

99 99 

1000 

1 

0.2763 

0.2312 

1.195 


Cal. 15 ®C/o/*C « btu 60*Fyib;®C 
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SPECIFIC HEAT OF GASES AND VAPORS 

Specsifio Heat in 


Gaa or Vapor 

Temp. 

•c. 

Press. 

atm. 

cal. 15® per f;ram per ®G. 
Const, press. Const, vol. 

w 

1 

Carbon dioxide, C02 

2000 

1 

0.3091 

0.2640 

1.171 

tt 

38 

24.25 

0.2879 



$9 99 

38 

54.1 

0.3259 



9f 99 

38 

85.4 

0.9950 



99 99 

-75 

1 

0.184 

0.144 

1.37 

Carbon disulfide, CSz 

99.7 

sat. vap. 



1 .63 

99 99 

80-190 

1 

0.157 



99 99 

17 

0.3 

0.157 



Carbon monoxide, CO 

-180 

1 

0.259 

0.176 

1.41 

99 99 

15 

1 

0.2478 

0.1766 

1.404 

Carbon tetrachloride, CCU 

0 

1 

0.140 



99 99 

30 

1 

0.132 



99 99 

70 

1 

0.115 



99 99 

20 

0.1 



1.13 

Chlorine, CI 2 

15 

1 

0.1150 

0.08486 

1.356 

99 

16 

0.5 



1.34 

Chloroform, CHClj 

27-1 1 8 

1 

0.145 



fl 

120-230 

1 

0.157 



It 

20 

0.15 



1.15 

If 

100 

1 



1.15 

Cyanogen, (CN )2 

15 

1 

0.4095 

0.3260 

1 .256 

Cyclohexane, C 6 H 12 

80 

1 



1.08 

99 

100 

1 

0.413 



Ethane, C 2 Hc 

-82 

1 

0.347 

0.271 

1.28 

99 

15 

1 

0.3860 

0.3136 

1.22 

99 

50 

1 



1.21 

fl 

100 

1 



1.19 

Ethyl acetate, O 4 HSO 2 

35-113 

1 

0.2369 




110-220 

1 

0.4010 



Ethyl alcohol, C 2 H 6 O 

90 

1 

0.406 

0.359 

1.13 

99 99 

100-223 

1 

0.454 



Ethyl bromide, CzHsBr 

14 

0.3 



1 .19 

99 99 

28-116 

1 

0.161 



99 94 

80-200 

1 

0.190 



Ethyl chloride, C 2 H 5 CI 

-30 

0.137 

0.21 



99 99 

0 

0.137 

0 22 



99 99 

40 

0.137 

0.239 



99 99 

40 

1.37 

0.244 



99 99 

16 

0.3-0. 5 



1.19 

Ethyl cyanide, CsHsN 

114-223 

1 

0.4260 



Ethyl ether, C 4 H 10 O 

35 

1 

0.4449 

0.4119 

1 .08 

II 99 

27-1 89 

1 

0.4619 


1 .oae***® 

99 99 

200-300 

1 

0.5331 



99 99 

16 

0.28 

0.459 



Ethyl sulfide, C4H10S 

120-223 

1 

0.399 



Ethylene, C 2 H 4 

-91 

1 

0.3086 

0.2285 

1.35 

II 

15 

1 

0.3592 

0.2858 

1.255 

II 

15-100 

1 

0.399 


1 .18100® 

II 

25-200 

1 

0.430 



Ethylene chloride, C 2 H 4 CI 2 

19 

0.06 



1.137 

II II 

23 

0.2 



1.134 

II II 

111-221 

1 

0.229 



Ethylidene chloride, C 2 H 4 CI 2 

110-220 

1 

0.230 



Helium, He 

-180 

1 

1.248 

0.752 

1.660 

«»-Hexane, C«H |4 

80 

1 

0.3646 


1.08 
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SPECIFIC HEAT OF GASES AND VAPORS 


Gas or Vapor 

Teiup. 


°C. 

Hydrogen, Hz 

-181 


-76 


0 


15 


100 


400 


1000 


2000 

Hydrogen bromide, HBf 

301 

99 

11-100 

Hydrogen chloride, HCl 

15 

99 

100 

99 » 

10-190 

Hydrogen cyanide, HCN 

65 

140 


210 

Hydrogen iodide, HI 

20-100 

Hydrogen sulfide, HaS 

-57 

-45 


15 


18 


10-190 

Iodine, Iz 

185 

99 

206-377 

Krypton, Kr 

19 

Mercury, Hg 

360 

Methane, CH 4 

-115 


-74 


15 


10-200 

Methyl acetate, CsHeOz 

15 

Methyl alcohol, CH 4 O 

77 

3t if 

100-223 

Methyl bromide, CHjBr 

18 

Methyl chloride, CH 3 CI 

16 

Methyl ether, CzHeO 

6-30 

Methyl iodide, CH 3 I 

20 

Neon, Ne 

19 

Nitric oxide, NO 

-80 

-45 


15 


10-180 

Nitrogen, Nz 

-181 

15 

Nitrogen dioxide, NOz 

27-67 

»» i» 

27-1 00 

a n 

27-200 

it if 

27-300 

Nitrous oxide, N 2 O 

-70 

ti ff 

-30 

if tl 

15 

it ft 

100 

»» 55 

25-200 

Oxygen, Oz 

-181 


-76 



Specific Heat in 

T -Cp/C 

Press. 

cal. 15® per Rrum per ®C. 

atm. 

Const, press. 

Const, vol. 


r 

2.64 

1.66 

1.697 

1 

3.15 

2.17 

1.453 

• » • « 

3.39 

2.40 

1.410 

1 

3.388 

2.402 

1.410 

* . . • 

3.428 

2.442 

1.404 

... * 

3.533 

2.547 

1.387 



3.740 

2.754 

1.358 


4.088 

3.102 

1.318 

0.3-1, 5 



1.42 

1 

0.0820 



1 

0.1939 

0.1375 

1.41 

1 



1.40 

1 

0.185 



1 



1.31 

1 



1 .28 

1 



1.24 

1 



1 .40 

1 

0.292 

0.227 

1.29 

1 

0.279 

0.215 

1.30 

1 

0.2532 

0.1918 

1 .32 

0.5 



1.32 

1 

0.2430 



1 



1.30 

1 

0.0337 



1 



1.68 

0.5-1 



1.67 

1 

0.450 

0.319 

1.41 

1 

0.498 

0.370 

1.35 

1 

0.5282 

0.4032 

1 .31 

1 

0.5931 



1 



1.14 

1 

0.390 

0.324 

1.203 

1 

0.4581 



U.S— 0. 6 



1.27 

0.8 



1.28 

1 



1 .11 

0.3 



1.286 

1 



1.64 

1 

0.244 

0.177 

1.38 

1 

0.239 

0.172 

1.39 

1 

0.2328 

0.1664 

1.400 

1 

0.232 



1 

0.256 

0.174 

1.47 

1 

0.2477 

0.1765 

1.404 

1 

1.62 



1 

1.70 



1 

0.851 



1 

0.630 



1 

0.190 

0.142 

1.34 

1 

0.200 

0.153 

1.31 

1 

0.2004 

0.1538 

1.303 

1 



1.28 

1 

0.224 



1 

0.2284 

0.1575 

1.45 

1 

0.214 

0.162 

1.416 
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SPECIFIC HEAT OF GASES AND VAPORS 


Gbb or Vapor 

Temp. 

®C. 

Press. 

atm. 

Specific Heat in 
cal. 15° per gram per°C. 
Const, press. Const, vol. 

7 -Cp/Cv 

Oxygen O2 

15 

1 

0.2177 

0.1554 

1.401 

It 

100 

.... 

0.2187 

0.1563 

1.399 


200 


0.2194 

0.1570 

1.397 

It 

400 


0.2209 

0.1585 

1.394 

n-Pentane, CsHu 

86 

1 

0.4093 

0.3769 

1.086 

/8o-Pentane, C$Hi2 

58 

1 

0.449 




100 

1 

0.471 



Phosphorus, P 

300 

1 



1.17 

Phosphorus trichloride, PCI3 

110-250 

1 

0.135 



Potassium, K 

850 

1 



1.77 

Propane, C3H8 

16 

0.5 



1.13 

fi- or fsinPropyl chloride, C3H7CI 

21 

0.1 



.1.13 

Silicon tetrachloride, SiCU 

14 

0.15 



1,13 

$9 99 

90-230 

1 

0.132 



Sodium, Na 

750-920 

1 



1.68 

Stannic chloride, SnCU 

149-273 

1 

0.0939 



Sulfonyi chloride, SOzClz 

19-98 

1 

0.114 



Sulfur dioxide, SO2 

15 

1 

0.1516 

0.1175 

1.29 

II It 

20 

0.5 



1.27 

It II 

20 

2.5 




1.35 

II II 

10-190 

1 

0.134 



Titanium tetrachloride, TiCU 

160-270 

1 

0.129 



Water, H2O 

100 

1 

0.4836 

0.3652 

1.324 

II 

200 

1 

0.4791 

0,3657 

1.310 

II 

400 

1 

0.4801 

0.3690 

1.301 

It 

700 

1 

0.5024 

0.3918 

1.282 

II 

1000 

1 

0.5488 

0.4384 

1.252 

II 

1400 

1 

0.6470 

0.5366 

1.206 

II 

2000 

1 

0.8290 

0.7187 

1.155 

If 

2300 

1 

0.8634 

0.7530 

1.146 

fi 

200 

2 

0.4769 



II 

200 

4 

0.4939 



II 

200 

6 

0.5150 



II 

200 

10 

0.5689 



II 

200 

14 

0.6710 



Xenon, Xe 

19 

1 



1.66 


KOPP’S RULE 

This rule, which should be used only where e^rimental values are lacking, states 
that the specific heat of a compound is approximately equal to the sum of the heat 
capacities of the constituent elements and that an approximate value expressed in 
gram calories per gram formula weight can be calculated by assigning the following 
atomic heat opacities to the elements: 

For solids: C, 1.8; H, 2.3; 0, 4.0; S, 5.4; P, 5.4; F, 5.0; Si, 3.8; B, 2.7; all other ele- 
ments, 6.2. 

For liquids: C, 2.8; H, 4.8; 0, 6.0, S, 7.4; P, 7.4; F, 7.0; Si, 5.8; B, 4.7; all other 
elements, 8.0. 

Example, For BaCO^: 6.2 + 1.8 + (3 X 4.0) = 20.0 g cal/g formula weight; or, 
20.0 -T- 197.37 = 0.1013 g cal/g. Found by experiment, 0.0999. 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND 
VARIOUS SUBSTANCES* 

The values are given in gram-calories (15®) per gram per degree Centigrade. To 
convert to joules per gram per degree Centigrade multiply by 4.1B5. 


Name 

Formula 

Slate 

specific 

Heat 

K-cal/KClS®) 

Temp. ®C. 

Acetal 

CH3CH(0C2H5)2 



0 




0.5198 

19 to 99 

Acetic acid 

CH 3 COOH 



0 





0 

Acetone 

(CH 3 ) 2 C 0 



-210 





0 





20 

Acetonitrile 

CH 3 CN 


0.541 

21 to 76 

Acetophenone 

CfiHsCOCHj 


0.474 

20 to 196 

Acetyl chloride 

CHjCOCI 


0.339 

0 

Albite 

Na20-Al203-6Si02 


0.212 

100 

Ally! acetate 

CH 3 COOC 3 H 5 


0.431 

0 

alcohol 

CH 2 CHCH 2 OH 


0.665 

21 to 96 

benzoate 

C 6 H 5 COOC 3 H 5 


0.388 

20 

butyrate 

C 3 H 7 COOC 3 HS 


0.451 

20 

chloride 

CH 2 CHCH 2 CI 


0.313 

0 

chloroacetate 

CICH 2 COOC 3 HS 


0.3959 

20 

dichloroacetate 

CI 2 CHCOOC 3 H 5 


0.3319 

20 

isobutyrate 

C 3 H 7 COOC 3 H 5 

L 

0.448 

20 

propionate 

C 2 H 5 COOC 3 H 5 

L 

0.451 

20 

trichloroacetate 

CI 3 CCOOC 3 H 5 

L 

0.2879 

20 

valerate 

C4H9COOC3H5 

L 

0.451 

20 

Aluminum 

Al 

S 

0.0092 

-240.8 



S 

0.0165 

-233 



s 

0.0889 

-190 



s 

0.1466 

-192 to -82 



s 

0.1962 

-76 to -1 



s 

0.217 

17 to 100 



s 

0.236 

15 to 435 



s 

0.274 

500 

Aluminum chloride 

AICI 3 

s 

0.188 

-22 to 15 


AlCIs-eHzO 

s 

0.313 

35 

fluoride 

AIF 3 

s 

0.229 

35 


2AIF3*7H20 

s 

0.342 

35 

hydroxide 

AI(0H)3 

s 

0.103 

-100 


AI(0H)3 

s 

0.177 

0 


AI(0H)3 

s 

0.202 

60 


ai(OH)3 

s 

0.215 

100 

oxide 

AI 203 

s 

0.0992 

-100 


AizOj 

s 

0.174 

0 


AI 2 O 3 

s 

0.198 

50 


AI 2 O 3 

s 

0.21 

100 

sulfate 

AI 2 ( 804)3 

s 

0.184 

50 


Al2(S04)3'18H20 

s 

0.354 

34 

O" Aminobenzoic acid 

NH 2 C 6 H 4 COOH 

s 

0.254 

85 


NH 2 C 6 H 4 COOH 


0.435 

145 

m-Aminobenzoic acid 

NH 2 C 6 H 4 COOH 



120 


NH 2 C 6 H 4 COOH 



174 

l>-Aminobenzoic acid 

NH 2 CSH 4 COOH 



128 


NH 2 C 6 H 4 COOH 



186 


*See also the table: Specific Heat of Gases and Vapors. 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Speci 6 c 

heat 

a-cal/i?(15«) 

Temp.®C. 

Ammonia 

NH3 

S 

0.502 

-103 to -188 



L 

1.047 

—60 



L 

1.098 

0 



L 

1 . 125 

20 



L 

1.48 

100 

Ammonium bromide 

NH4Br 

S 

0.210 

20 

Chloride 

NH4CI 

S 

0.121 

~200 



S 

0.263 

-100 



S 

0.357 

0 



S 

0.389 

50 

iodide 

NH4I 

S 

0.111 

0 



S 

0.118 

50 

nitrate 

NH4NO3 

S 

0.306 

-100 



s 

0.397 

0 



s 

0.4146 

50 



s 

0.428 

100 

sulfate 

(NH 4 ) 2 S 04 

s 

0.283 

-100 



s 

0.337 

0 



s 

0.345 

50 

prim-/\myi alcohol (d) 

CsHifOH 

L 

0.712 

22 to 125 

terl-Amyl alcohol 

C5H11OH 

L 

0.753 

20 to 99 

Amylene 

CsHio 

L 

0.282 

0 

Andalusite 

AlzSiOs 

s 

0.228 

100 

Anethole 

C9H9OCH3 

L 

0.551 

22.5 

Aniline 

CeHsNHz 

S 

0.741 

? 



L 

0.478 

0 



L 

0 521 

50 



L 

0.547 

100 

Anisole 

CHaOCeHs 

L 

0.483 

20 to 1 52 

Anorthite 

CaO-AIzOj-CSiOzh 

S 

0.205 

100 

Anthracene 

CuHio 

S 

0.308 

50 



s 

0.350 

100 

Anthraquinone 

CsH«(CO)zC,H« 

s 

0.258 

0 

Antimony 

Sb 

s 

0.0462 

-186 to -79 



s 

0.0468 

—188 to +20 



s 

0.0503 

20 



s 

0.0513 

100 



s 

0.0520 

200 



s 

0.0537 

300 

Antimony trioxide 

Sb 203 

s 

0.934 

60 

trisulfide 

SbiSa 

s 

0.0829 

0 * 



s 

0.884 

100 

Apiol 

C 12 H 14 O 4 

s 

0.299 

10 

Arsenic 

As 

s 

0.0704 

-188 to +20 

Arsenic, gray cryst. 

As 

s 

0.0822 

0 to 100 

Arsenic, black amorph. 

As 

s 

0.0861 

Oto 100 

Arsenic trichloride 

AsCf 3 

L 

0.177 

56 

Arsenous oxide 

A82O3 

8 

0.117 

0 

Asbestos 


S 

0.195 

20 to 98 

Azobenzene 

(C 6 H 5 N )2 

S 

0.330 

28 

Barium 

Ba 

S 

0.068 

-185 to +20 

Barium carbonate 

BaCOa 

s 

0.0999 

0 



s 

0.110 

100 

chlorate 

Ba(CI 03 ) 2 -H 20 

s 

0.158 

32 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

SpeciBo 

Heat 

lf-cal/g(15») 

Temp.®C. 

Barium chloride 

BaClz 

S 

0.08523 

0 


BaCiz-aHzO 

S 

0.140 

0 

formate 

Ba(CH02)2 

S 

0.137 

0 

molybdate 

BaMo 04 

S 

0.11 

15 

nitrate 

Ba(NOj)i 

S 

0.148 

47 

sulfate 

BaS04 

S 

0.111 

0 

thiosulfate 

BaS 203 

S 

0.162 

58 

Basalt 


S 

0.20 

20 to 100 

Benzatdehyde 

CeHjCHO 

L 

0.428 

22 to 172 

Benzene 

CsHc 

S 

0.0399 

-260 



s 

0.124 

-200 



s 

0.227 

-100 



s 

0.299 

-60 



L 

0.389 

6 



L 

0.406 

20 



L 

0.444 

60 



L 

0.473 

90 

Benzoic acid 

CeHsCOOH 

S 

0.^7 

20 

Benzonitrile 

CftHsCN 

L 

0.441 

22 to 186 

Benzophenone 

(C6H5)2C0 

S 

0.115 

-150 



s 

0.220 

-50 



s 

0.275 

0 



s 

0.303 

20 



L 

0.383 

3 to 40 

Benzyl alcohol 

CcHsCHzOH 

L 

0.511 

20 to 100 

chloride 

C 6 H 5 CH 2 CI 

L 

0.323 

0 

Beryl 

3 BeO* Al 203 ' 6 Si 02 

S 

0.20 

57 

Beryllium 

Be 

S 

0.397 

Oto 46 



S 

0.425 

Oto 100 



S 

0.505 

0 to 300 

Beryllium oxide 

BeO 

S 

0.260 

50 

sulfate 

BeS04 

S 

0.198 

50 

Be to! 

HOC 6 H 4 COOC 10 H 7 

S 

0.129 

-150 



S 

0.167 

-100 



L 

0.356 

19 to 63 

Bismuth 

Bi 

S 

0.0218 

-253 to -196 



S 

0.0284 

-188 to +20 



s 

0.0285 

-79 to +17 



s 

0.0303 

17 to 100 



s 

0.0303 

18 



s 

0.0338 

271 



L 

0.0363 

280 to 360 

Bismuth oxide 

BizOs 

s 

0.0569 

50 



s 

0.0593 

100 

sulfide 

BizS} 

s 

0.0600 

50 

Borax 

Na2B407-10H20 

s 

0.385 

35 

Boron, amorph. 

B 

s 

0.071 

-191 to -78 

Boron, cryst. 

B 

s 

0.2518 

0 to 100 



s 

0.165 

-78 to 0 



s 

0.307 

0 to 100 



s 

0.357 

Oto 234 

Boron nitride 

BN 

s 

0.349 

200 

Bromine 

Br 

s 

0.07^ 

-191 to -81 



s 

0.084 

-78 to -20 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

itate 

Snedfio 

Heat 

g-cal/g(15«>) 

Temp.®C. 

Bromine 

Br 

L 

0.107 

1 to 32 

Bromobenzene 

CeHsBr 

L 

0.231 

20 

o-Bromochlorobenzene 

BrC6H4CI 

8 

0.192 

-34 



L 

0.215 

0 

m>Bromochlorobenzene 

BrC6H4CI 

S 

0.150 

-52 



L 

0.212 

0 

p-Bromochlorobenzene 

BrC6H4CI 

S 

0.150 

-40 



S 

0.170 

0 

o-Bromoiodobenzene 

BrC6H4l 

s 

0.143 

-60 



L 

0.160 

5 to 100 

m- Bromoiodobenzene 

BrC6H4l 

s 

0.143 

-75 to -15 



L 

0.158 

5 to 100 

p-Bromoiodobenzene 

BrC6H4l 

8 

0.150 

-40 

a-Bromonaphthalene 

Cl oH 7 Br 

8 

0.260 

41 

Bromo phenol 

HOC6H4Br 

L 

0.316 

18 to 77 

Brucite 

MgO-HaO 

8 

0.311 

35 

n- Butane 

C4H10 

L 

0.550 

0 

n- Butyl alcohol 

C4H9OH 

L 

0.526 

2.3 

* 



L 

0.563 

19.2 

butyrate 

C3H7COOC4H9 

L 

0.459 

20 

chloride 

C4H9CI 

L 

0.451 

20 

formate 

HCOOC4H9 

L 

0.459 

20 

propionate 

C2H5COOC4H9 

L 

0.459 

20 

valerate 

C4H9COOC4H9 

L 

0.459 

20 

n- Butyric acid 

C3H7COOH 

L 

0.515 

20 to 100 

n-Butyronitriie 

C3H7CN 

L 

0.547 

21 to 113 

Cadmium 

Cd 

S 

0.0308 

-253 to -196 



S 

0.0498 

-186 to -79 



8 

0.0537 

-79 to +18 



S 

0.0549 

20 



8 

0.0566 

100 



S 

0.0594 

200 



8 

0.0617 

300 

Cadmium chloride 

2CdCl2*5H20 

S 

0.243 

0 

nitrate 

Cd(N03)2-4H20 

8 

0.260 

40 

sulfate 

CdS 04 - 8 H 20 

8 

0.195 

0 



8 

0.200 

20 

sulfide 

CdS 

8 

0.0882 

0 



8 

0.0922 

50 

Calcium 

Ca 

S 

0.0714 

-253 to -196 



S 

0.157 

-185 to +20 



S 

0.145 

Oto 20 



8 

0.149 

0 to 100 



8 

0.152 

Oto 157 



8 

0.168 

20.4 

Calcium carbide 

CaC2 

S 

0.239 

20 to 500 

carbonate 

CaCOs 

8 

0.203 

0 



8 

0.214 

100 

chloride 

CaCl2 

S 

0.164 

61 


CaCl2*6H20 

8 

0.320 

0 



8 

0.552 

33 to 99 

fluoride 

CaF2 

8 

0.204 

0 



S 

0.212 

40 

formate 

Ca(HC02)2 

8 

0.238 

0 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Carbon dioxide 
monoxide 


tetrachloride 


Carborundum 
Carvacrol 
Catechol 
Cellulose, dry 
Cement, powder 
Cerium 


Ceric oxide 


Cerous sulfate 


Name 

Formula 

Calcium hydride 

CaHz 

hydroxide 

Ca(OH )2 

molybdate 

CaMo 04 

oxide 

CaO 

silicate 

CaSiOa 

sulfate 

CaS 04 * 2 H 20 

sulfite 

CaS 03 * 2 H 20 

tungstate 

CaW04 

Calcs par 


Cam phene 

CioHie 

Capric acid 

CH3(CH2)8C00H 

Caproic acid 

CH3(CH2)4C00H 

Capronitrile 

CsHiiCN 

Caprylic acid 

CH3(CH2)6C00H 

Carbon, charcoal 

C 

gas carbon 

C 

graphite 

C 





1 diamond 

C 


C,oH,30H 

C6H4(0H)2 


Specific 

Heat 

g-cal/g(15®) 


Temp. ®C. 


CeS04 

CeS04*5H20 

Ce 


0.0466 

-200 

0.260 

0 

0.288 

50 

0.165 

15 

0.177 

0 

0.197 

100 

0.195 

100 

0.265 

36 

0.272 

9 

0.104 

15 

0.2005 

Oto 100 

0.380 

35 

0.695 

8 

0.533 

29 to 105 

0.542 

18 to 156 

0.628 

-2 

0.165 

0 to 24 

0.204 

24 to 68 

0.005 

-243 

0.0175 

-203 

0.060 

-188 to -78 

0.160 

11 

0.254 

138 

0.445 

642 

0.0005 

-233 

0.0025 

-185 

0.019 

-188 to -78 

0.079 

-78 to +18 

0.113 

11 

0.222 

140 

0.303 

247 

0.441 

606 

0.124 

-225 

0.417 

-220 

0.457 

206 

0.0812 

-200 

0.182 

-80 

0.201 

-40 

0.198 

0 

0.201 

20 

0.162 

3 to 44 

0,577 

24 to 233 

0.462 

0 

0.37 


0.20 

20 to 100 

0.033 

-253 to -196 

0.0448 

0 to 100 

0.0511 

20 to 100 

0.0870 

0 

0.0946 

50 

0.117 

50 

0.201 

50 

0.048 

Oto 26 

0.0587 

50 




im 


SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Specific 


Name 

Formula 

State 

Heat 

g-oal/gds"). 

Temp.^C. 

Cesium bromide 

CsBr 

S 

0.0581 

10 

chloride 

CsCI 

S 

0.0746 

10 

fluoride 

CsF 

S 

0.0796 

10 

iodide 

Csl 

S 

0.0478 

10 

Chaicopyrite 

FeCuSa 

S 

0.129 

48 

Chalk 


S 

0.214 

20 to 99 

Charcoal 


S 

0.16 

10 

Chloral 

CCI 3 CHO 

L 

0.250 

17 to 63 

Chloral alcohoiate 

CCl3CH(OH)OC2H5 

S 

0.509 

78 

hydrate 

CCl3CH(OH)2 

S 

0.213 

32 



L 

0.470 

55 to 88 

Chlorine 

Cl 

L 

0.226 

0 to 24 

Ch loro-acetic acid 

CICH 2 COOH 

S 

0.363 

60 

benzene 

C^HsCl 

L 

0.309 

20 

benzoic acid (o) 

CIC 6 H 4 COOH 

L 

0.392 

0 

benzoic acid (m) 

CIC 6 H 4 COOH 

S 

0.232 

94 

benzoic acid (p) 

CIC 6 H 4 COOH 

S 

0.228 

80 



S 

0.242 

180 



L 

0.547 

226 

phenol (o) 

CIC 6 H 4 OH 

L 

0.401 

0 to 20 

toluene 

CIC 6 H 4 CH 3 

L 

0.316 

0 

Chloroform 

CHCI 3 

L 

0.232 

0 



L 

0.226 

15 



L 

0.234 

20 

Chromic oxide 

CraOs 

S 

0.168 

0 



S 

0.189 

50 

sulfate 

Cr2(S04)3 

s 

0.172 

60 


Cr2(S04)3-5H20 

s 

0.200 

50 

Chromium 

Cr 

s 

0.0142 

-263 to -196 



s 

0.0793 

-188 to +20 



s 

0.098 

-79 to +17 



s 

0.1039 

0 



s 

0.110 

17 to 100 



s 

0.1202 

18 to 500 



s 

0.112 

100 



s 

0.133 

400 

Chrysoberyl 

Al2Be04 

s 

0.20 

50 

Clay, dry 


s 

0.22 

20 to 100 

Cobalt 

Co 

s 

0.0207 

-253 to -196 



s 

0.0827 

-188 to +20 



s 

0.1041 

Oto 100 



s 

0.1035 

15 to 100 



s 

0.1047 

15 to 185 



s 

0.121 

300 


(at transformation temp.) 

s 

s 

0.1 45\ 
0.125/ 

608 



s 

0.160 

800 



s 

0.184 

1000 


(at transformation temp.) 

s 

8 

0 0 
r«. r*. 
w 

d d 

1112 

Cobattito 

CoAsS 

s 

0.098 

68 

Cobaltous nitrate 

Co(N 03 ) 2 * 6 H 20 

s 

0.373 

32 

sulfate 

CoS04'7H20 

s 

0.342 

48 


Cotumbium pentoxide 


CbaOs 


0.101 


60 




SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1S2S 


Name 

Copper 


Copper ammonium sulfate 
Copper carbonate 
sulfate 
sulfate 


o-Cresol 

m-Cresol 

p-Cresyl methyl ether 
Cro tonic acid 


Cryolite 
Cupric chloride 
oxide 


sulfide 


Cuprous iodide 


oxide 


selenide 

sulfide 


Cyamelide 
Cyanamide 
Cyanogen 
Cyanuric acid 
Cyclo-hexanol 
hexanone 
Decylene-2 
Dextrose 


Dextrin 
Diaiiy] oxalate 
succinate 
Diamyiene 
Di benzyl 


Formula State 

Cu S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 


CUSO 4 ( N H 4 ) 2 S 04 * 6 H 20 S 
aCuO-COrHaO S 

CUSO 4 S 

CuS04*H20 S 

s 

CuS04*3H20 S 

CuS04-5H20 S 

S 

CH 3 C 6 H 4 OH L 

CH 3 C 6 H 4 OH L 

CH 3 OC 6 H 4 CH 3 L 

CH 3 CHCHCOOH S 

L 

3 NaF-AIF 3 S 

CuCia S 

CuO S 

S 

CuS S 

S 

Cul S 

S 

CuaO S 

S 

CuaSe S 

CuaS S 

S 

(CN0H)3 S 

NHaCN S 

(CN )2 S 

(HNC0)3 S 

CsHnOH L 

CsHioO L 

Cl 0 H20 *- 

CsHuOe S 

S 

S 

(CsHioOs). S 

(C 00 C 3 H 5)2 L 

(CHaCOOCjHs)! t- 

C10H20 L 

(C«H5CH2)2 S 


SpeciSo 

Heat 

g-cal/g(15®) 

Temp.®C. 

0.0031 

-253 

0.0245 

-253 to -196 

0.029 

-213 

0.047 

-193 

0.0788 

-188 to +20 

0.0883 

~79 to +18 

0.0909 

0 

0.0912 

20 

0.09305 

15 to 100 

0.0928 

50 

0.0942 

100 

0.0963 

200 

0.1259 

900 

0.256 

0 

0.177 

57 

0.166 

50 

0.172 

0 

0.191 

50 

0.228 

9 

0.253 

0 

0.287 

50 

0.499 

0 to 20 

0.479 

Oto 20 

0.405 

0 

0.520 

38 

0.500 

71.4 

0.2519 

43 

0.139 

58 

0.125 

0 

0.144 

100 

0.129 

0 

0.151 

100 

0.0658 

0 

0.0671 

50 

0.110 

0 

0.116 

100 

0.104 

60 

0.148 

0 

0.166 

50 

0.263 

40 

0.547 

20 

0.167 

-188 to +78 

0.318 

40 

0.417 

15to 18 

0.433 

15 to 18 

0.469 

0 to 50 

0.0155 

-260 

0.277 

0 

0.275 

20 

0.292 

Oto 90 

0,426 

20 

0.425 

20 

0.645 

20 to 130 

0.363 

28 



vsu 


SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 





Specific 

Heat 

K-cal/g(15®) 


Name 

Formula 

State 

Temp.^C. 

o- Dibromobenzeno 

C6H46r2 

S 

0.249 

-36 



L 

0.180 

0 

m-Dibromobenzene 

C€H4Br2 

S 

0.134 

-25 



L 

0.175 

0 

Di bromobenzene 

C,H4Brj 

S 

0.139 

-50 

Dibutyl oxalate 

(COOC4H9)z 

L 

0.441 

20 

Dichloroacetic acid 

ClaCHCOOH 

S 

0.406 




L 

0.350 

21 to 106 

o- Dichiorobenzene 

C 6 H 4 CI 2 

S 

0.185 

-48.5 



L 

0.270 

0 

m«Diohiorobenzene 

C6H4CI2 

S 

0.186 

-52 



L 

0.270 

0 

p~ D i ch 1 or 0 be nzo no 

C 6 H 4 CI 2 

S 

0.219 

-50 



L 

0.298 

53 to 99 

Dicyandiamide 

C 2 H 4 N 4 

S 

0.456 

0 to 204 

Diethylamine 

(CzHslzNH 

L 

0.518 

22.5 

Diethylaniline 

C6HsN(CzHs)2 

L 

0.452 

20 

Diethyl carbonate 

CO (OCjHsla 

L 

0.464 

20 to 100 

ketone 

(CzHshCO 

L 

0.557 

20 to 98.5 

malate 

C2H40(C00C2H5)2 

L 

0.475 

24 to 186 

malonate 

CH2(COOC2Hj)2 

L 

0.433 

20 

oxalate 

(COOC2H5)z 

L 

0.433 

20 

succinate 

C2H4(C00C2H5)2 

L 

0.452 

20 

Dihydronaphthalene 

CioHio 

L 

0 346 

18 to 28 

e*Diiodobenzene 

C 6 H 4 12 

S 

0.109 

0 



L 

0.136 

0 

m-Diiodobenzene 

C 6 H 4 I 2 

S 

0.100 

-52 



L 

0.140 

34.2 to 99.6 

poDiiodobenzene 

C 6 H 4 I 2 

S 

0.101 

-50 

Diisoam: i 

CioH22 

L 

0.590 

21.5 to 155 

Diisoamyl oxalate 

(COOCsHiOz 

L 

0.449 

20 

Diisobutylamine 

(C 4 H 9 ) 2 NH 

L 

0.571 

22 to 130 

Dimethylanilme 

C«H5N(CH3)2 

L 

0.418 

0 to 20 

Dimethyl carbonate 

C0(0CH3)2 

L 

0.452 

19.8 to 88 

Dimethyl oxalate 

(COOCHjIz 

S 

0.212 

10 

Dimethyl pyrone 

(CHalzCsHzOz 

S 

0.368 

50 



L 

0.55 

166 

o>Di nitrobenzene 

C6H4(N02)2 

S 

0.252 

-160 



L 

0.349 

0 

m- Dinitrobenzene 

C«H4(N02)2 

S 

0.248 

-160 



L 

0.405 

90 

p- Dini trobenzene 

C6H4(N02)2 

S 

0.259 

119 

Diopside 

CaMg (SiOa)? 

S 

0.193 

50 

Diphenyl 

(CeHsh 

s 

0.385 

40 

Diphenyiamine 

(CeH^)2NH 

s 

0.337 

26 



L 

0.464 

53 

Diphenyl oxide 

(C^HshO 

L 

0.399 

30 

Di propylamine 

(G^HyhNH 

L 

0.464 

53 

Di propyl ketone 

(C3H7)2C0 

L 

0.552 

20 to 140 

malonate 

CH2(C00C3H7)2 

L 

0.433 

20 

oxalate 

(C00C3H7)2 

L 

0.433 

20 

succinate 

(CHzCOOCsHt)! 

L 

0.452 

20 

Dodecane 

CipHze 

L 

0.500 

Oto 50 

Dodeoyfene 

C12H24 

L 

0.457 

0 to 50 




SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1525 


1 

Name 

Formula 

Specific 

State Heat 

Temp. ®C. 



g-oal/g(15«>) 


Dulcitoi 
Ebonite 
Erbium oxide 
Erythritol 
Ethyl acetate 
acetoacetate 
alcohol (cryst.) 
alcohol (vitreous) 


benzene 

benzoate 

bromide 

butyrate 

chloride 

chloroacetate 

dichloroacetate 

ether 


formate 

iodide 


isobutyrate 

propionate 

sulfide 

tri chloroacetate 
valerate 

Ethylene bromide 
chloride 


Feme oxide 


C 6 H 8 ( 0 H )6 

Er^Os 

C4H6(0H)4 

CH 3 COOC 2 H 5 

CH 3 COCH 2 COOC 1 H 5 

C 2 H 5 OH 

C 2 H 5 OH 


CeHsCzHs 

C6H5COOC2H5 

CzHsBr 

C 3 H 7 COOC 2 HS 
C 2 H 5 Cl 

CICH 2 COOC 2 H 5 

CI 2 CHCOOC 2 H 5 

(C2H5)20 


HCOOC 2 H 5 

C 2 H 5 I 

C 3 H 7 COOC 2 H 5 

C 2 H 5 COOC 2 HS 

(C2H5)2S 


CI 3 CCOOC 2 H 5 
C 4 H 9 COOC 2 H 5 
C2H4 Br2 

C2H4C(2 


Ferrosoferric oxide (magnetite) Fe 304 


Ferrous carbonate 
sulfate 


FeCOa 

F0SO4 

F6S04-4H20 

FeS04*7H20 


sulfide 
Formamido 
Formic acid 


FeS 

HCONH 2 

HCOOH 



20 to 100 
50 
60 
20 

20 to 100 


0.232 

-190 

0.260 

-190 

0.456 

-100 

0.535 

0 

0.581 

25 

0.824 

100 

0.409 

30 

0.389 

20 

0.216 

5 to 10 

0.215 

15 to 20 

0.459 

20 

0.368 

0 

0.418 

9 to 138 

0.329 

20 

0.517 

-50 

0.529 

0 

0.547 

30 

0.803 

120 

1.041 180 


0.510 

14 to 49 

0.162 

0 

0.172 

60 

0 459 

20 

0.459 

20 

0.470 

0 

0.477 

15 to 20 

0.295 

10 to 81 

0.459 

20 

0.174 

20 

0.2791 

-30 

0.301 

20 

0.319 

60 

0.148 

0 

0.182 

100 

0.263 

400 

0.151 

0 

0.179 

100 

0.194 

54 

0.167 

45 

0.284 

9 

0.325 

0 

0.337 

10 

0.135 

0 

0.551 

19 

0,387 

-22 

0.430 

0 

0.437 

0 

0.511 

15.5 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Specific 

Heat 

g-cal/g(15®) 

Temp. ®G. 

Formic acid 

HCOOH 

L 

0.526 

20 to 100 

Furfural 

(C 4 H 30 )CH 0 

L 

0.418 

20 to 100 

Qallium 

Ga 

L 

0.080 

13 to 110 



S 

0.079 

12 to 23 

Qailium sesqui-oxide 

QazOs 

S 

0.105 

50 

Germanium 

Qe 

s 

0.074 

0 to 100 



s 

0.0773 

Oto 211 

Germanium oxide 

GeOa 

s 

0.129 

50 

Glass, normal thermometer 


s 

0.1988 

19 to 100 

Glass, crown 


s 

0.161 

10 to 50 

Glass, flint 


s 

0.117 

10 to 50 

Glutaric acid 

(CH2)3(C00H)2 

s 

0.299 

20 

Glycerol 

C 3 H 5 ( 0 H )3 

s 

0.0471 

-250 



s 

0.115 

-200 



s 

0.217 

-100 



s 

0.330 

0 



L 

0.540 

0 



L 

0.600 

50 



L 

0.669 

100 

Glycol 

(CH20H)z 

s 

0.323 

-40 



L 

0.544 

0 



L 

0.571 

14.9 

Gold 

Au 

S 

0.016 

-253 to -196 



S 

0.0297 

-188 to +20 



S 

0.0297 

-79 to +17 



S 

0.0316 

0 to 100 



S 

0.0312 

18 



S 

0 031 

17 to 100 



S 

0.0345 

0 to 900 

Gold iodide 

Aul 

S 

0.0404 

0 



s 

0.0432 

50 

Granite 


s 

0.192 

12 to 100 

Heptaldehyde 

CeHuCHO 

L 

0.365 

0 

n-Heptane 

C7H16 

L 

0.365 

0 

Heptylene (B. P. 08®) 

C7H14 

L 

0.488 

0 to 50 

Heptylic acid 

CsHjjCOOH 

L 

0.558 

9 

Hexachloroe thane 

C2CI6 

S 

0.174 

25 

Hexadecane 

C, 6 H 34 

s 

0.495 

19 

n-Hexadecane (B. P. 275®) 

C 16 H 34 

L 

0.496 

Oto 50 

Hexadiene (1, 5) 

C6H,o 

L 

0.407 

0 

o-Hexahydrocresol 

CH 3 C 6 H 10 OH 

L 

0.418 

15 to 18 

m-Hexahydrocresol 

CH3C6H10OH 

L 

0.422 

15 to 18 

p- Hex ah yd r ocresol 

CHsCcHioOH 

L 

0.423 

15 to 18 

n- Hexane 

C«Hi4 

L 

0.600 

20 to 100 

Hexylene 

C«Hi2 

L 

0.506 

Oto 50 

Hydrazine 

N2H4 

L 

0.74 

25 

Hydrogen 

H 

L 

0.231 

-253' 

Hydrogen peroxide 

H202 

S 

0.471 

-26 



L 

0.578 

0 

Toa fMA water ^ 





AVQ Ow WWbVl A 

India rubber (Para) 


S 

0.481 

? to 100 

Indium 

In 

8 

0.0263 

-186 to -79 



S 

0.0303 

-79 to +18 



8 

0.0323 

18 to 100 

Indium 8eequ{*^xlde 

InaOs 

8 

0.0808 

50 
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SPECIFIC HEAT OT* ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Sjpeoifio 

Heat 

g- cal. /#?(15‘») 

Temp. «»C. 

Iodine 

I 

S 

0.0361 

-253 to -196 



S 

0.031 

-243 



S 

0.043 

-193 



S 

0.0467 

-189 to -76 



S 

0.0516 

-76 to 0 



S 

0.054 

9 to 98 



L 

0.108 

107 to 180 

Iodine chloride 

ICI 

L 

0.158 

15 to 77 

lodobenzene 

CeHsI 

S 

0.191 

40 

Iridium 

Ir 

S 

0.0099 

-253 to -196 



s 

0.0263 

-186 to -79 



s 

0.0302 

-79 to -f18 



s 

0.0323 

18 to 100 



s 

0.0371 

0 to 900 



s 

0.0401 

0 to 1400 

Iron 

Fe 

s 

0.0175 

-253 to -196 



s 

0.0721 

-186 to -79 



s 

0 1000 

-79 to +18 



s 

0 1045 

0 



s 

0 113 

18 to 100 



s 

0.1137 

97 



s 

0.138 

300 



s 

0.138 

0 to 660 



s 

0.195 

650 



s 

0.23 

850 

Iron, cast 

Fe 

s 

0 1189 

20 to 100 

Iron, electrolytic 

Fe 

s 

0.1939 

Oto 160C 

Iron, hard drawn 

Fe 

s 

0 1146 

20 to 100 

Iron, wrought 

Fe 

s 

0.1152 

15 to 100 

Iron, diarsenide 

FeAs2 

s 

0.0860 

50 

Iron disulfide 

FeSz 

s 

0.128 

50 

Iron, see also ferrous and feme 






Isoamyl acetate 

CHsCOOCsHii 

L 

0.459 

20 

alcohol 

CsHnOH 

L 

0.502 

0 



L 

0.535 

20 



L 

0.688 

75.5 

amine 

CsHnNHz 

L 

0 614 

22 to 91 

butyrate 

C3H7COOC5H11 

L 

0.459 

20 

formate 

HCOOCsHn 

L 

0.459 

20 

isobutyrate 

C3H7COOC5H11 

L 

0.459 

20 

propionate 

CzHjCOOCsHit 

L 

0.459 

20 

succinate 

C 2 H 4 (COOC 5 Hn )2 

L 

0.449 

0 

valerate 

C4H9COOCSHH 

L 

0.459 

20 

Isobutane 

C 4 H 10 

L 

0.55C 

0 

Isobutyl acetate 

CH3COOC4H9 

L 

0.469 

20 

alcohol 

C4H9OH 

L 

0.716 

21 to 109 

butyrate 

C3H7COOC4H9 

L 

0.459 

20 

succinate 

C 2 H 4 (COOC 4 H 9 h 

L 

0.442 

0 

Isobutyric acid 

CjHtCOOH 

L 

0.450 

20 

Isoheptane 

CtHis 

L 

0.501 

0 to 50 

Isopentane 

C5H12 

L 

0.527 

8 

Isopropyl alcohol 

C3H7OH 

S 

0.0507 

-200 

Isovaleric acid 

C4H9COOH 

L 

0.590 

23 to 93 

Lactose 

CijHaaOif 

S 

0.287 

20 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Specifio 

Ileat 


Temp. ®C. 


Lactose 

Lanthanum 

Lanthanum molybdate 
Lanthanum sesqui>oxide 
Laurie acid 


Lead ammonium chloride 
Lead arsenate 


carbonate 

chloride 


Ci2H220n*H20 

La 

La2 (M 004)3 
LazOa 

CnHjaCOOH 


2PbCl2*NH4CI 

PbtAsaOa 


-253 to -19 
Oto 100 
15 
50 
-30 
57 
-253 
-233 
-173 

-192 to +20 
-186 to -79 
-100 

-79 to +18 
0 

20 to 1 00 
100 
300 
360 
10 
55 
57 
0 
50 
550 
32 
0 

100 

300 


chromate 

dioxide 


molybdate 

PbMo04 

monoxide 

PbO 


nitrate 

Pb(N03)2 

pyrophosphate 

PbzPzOj 

silicate 

PbSiOs 

sulfate 

PbS04 


tetraborate 

PbB407 

thiosulfate 

PbSaOs 

tungstate 

PbW04 

Leather, dry 

Levulose 

CsHizOs 

Limonite 

2Fe203-3H20 

Lithium 

Li 











SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1529 


Name 


Formula 


Lithium 


Lithium chloride 
fluoride 
hydride 

hydroxide 

nitrate 


thiosulfate 

Magnesium 


Manganese dioxide 

Manganic oxide 

Manganous nitrate 
oxide 
sulfate 
sulfide 
sulfate 
Mannitol 
Marble 
Melamine 


Li Cl 
LiF 
LiH 


LiOH 

LilMOj 


LizSzOi 

Mg 


Magnesium carbonate 

MgCOa 

chloride 

MgCl 2 

MgCl2-6H20 

nitrate 

Mq(N 03 ) 2 - 6 H 20 

oxide 

MgO 

sulfate 

MgS04 

MgSOvHzO 

MgS 04 * 6 H 20 

MgS04*7H20 

Malachite 

2CuO*C02-H20 

Malonic acid 

CH2(C00H)2 

Maltose 

C 12 H 22 OH 

Manganese 

Mn 


MnOz 


Mn203 

MnzOs-SHzO 

Mn(N03)2-6H20 

MnO 

Mn$04 

MnS 

MnS04*5H20 

C6H8(0H)6 


CaHsNs 


State 

specific 

Heat 

_g-cal/g(15«} 

Temp. ®C. 

S 

0.5997 

-100 

S 

0.7951 

0 

S 

0.9063 

50 

S 

1.09 

Oto 100 

S 

1.0407 

100 

L 

1.3745 

190 

S 

0.282 

55 

S 

0.373 

10 

s 

0.980 

0 

s 

1.07 

50 

s 

0.327 

0 

s 

0.356 

50 

s 

0.387 

210 

L 

0.390 

280 

s 

0. 0920 

58 

s 

0.0713 

-253 to -196 

s 

0.189 

-186 to -79 

s 

0.222 

-185 to H-20 

s 

0.233 

-79 to +18 

s 

0.248 

17 to 100 

s 

0. 2421 

28 

s 

0.3235 

325 

L 

0.4352 

625 

S 

0.200 

25 

S 

0.194 

48 

s 

0.378 

44 

s 

0.887 

55 

s 

0.209 

0 

s 

0.232 

50 

s 

0.222 

61 

s 

0.239 

9 

s 

0.349 

9 

s 

0.361 

12 

s 

0.177 

67 

s 

0.275 

20 

s 

0.320 

20 

s 

0.0229 

-263 to -196 

s 

0.093 

-188 to +20 

s 

0.0979 

-100 

s 

0.1072 

0 

s 

0.1143 

100 

s 

0.1652 

500 

s 

0.152 

0 

s 

0.163 

50 

s 

0.162 

58 

s 

0.177 

38 

s 

0.373 

47 

s 

0.158 

58 

s 

0.182 

61 

s 

0.14 

60 

s 

0.323 

32 

s 

0.313 

0 

s 

0.21 

Oto 100 

s 

0.351 

40 
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SPEaFIC HEAT OF ELEMENTS, COMPOIHSFDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

Mercuric bromide 

HgBra 

chloride 

HgClz 

cyanide 

Hg(CN )2 

iodide (red) 

Hgiz 

oxide 

HgO 

sulfide 

HgS 

Mercurous chloride 

HgCl 

sulfate 

Hg2S04 

Mercury 

See also special table 

Hg 


Mesitylene 

(CH 3 ) 3 C 6 H 3 

Mesityl oxide 

CeHioO 

Methyl acetate 

CH3OOOCH3 

Methylal 

C3H8O2 

Methyl alcohol 

CH3OH 

aniline 

C6H5NHCH3 

benzoate 

CeHsCOOCHs 

butyl ketone 

CH3COC4H9 

n-butyrate 

C3H7COOCH3 

chloroacetate 

CICH2COOCH3 

cyclohexanone (o) 

CtHijO 

cyclohexanone (m) 

C7H12O 

cyclohexanone (p) 

C7H12O 

dichloroacetate 

CI2CHCOOCH3 

ethyl ketone 

CH3COC2H5 

ethyl ketoxime 

(CH3)(C2H5)N0H 

formate 

HCOOCH3 

hexyl ketone 

CHsCOCeHis 

isobutyl ketone 

CH3COC4H9 

isopropyl ketone 

CHbCXDCjHt 

trichloroaoetate 

CI3CCOOCH3 

valerate 

C4H9COOCH3 

Methylene chloride 

Mica (Mg) 

CHzCIt 

Molybdenum 

Mo 


State 


S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

SL 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

S 

8 


Specific 

Heat 

R^l/g(15») 

Tmup. ®C. 

0.0519 

100 

0.0640 

0 

0.0669 

100 

0.100 

29 

0.0404 

0 

0.0413 

50 

0.0485 

0 

0.0521 

50 

0.0506 

0 

0.0520 

50 

0.0499 

. 0 

0.0512 

50 

0.0616 

0 

0.0680 

50 

0.0232 

-253 to -196 

0.0266 

-213 

0.0285 

-183 

0.0315 

-78 to -40 

0.032 

-185 to +20 

0. 0334 

-35.6 to -3.4 

0. 03346 

0 

0.03325 

20 

0.03308 

40 

0.03294 

60 

0.03267 

100 

0.03196 

200 

0.0322 

250 

0.393 

0 

0.521 

21 to 121 

0.468 

15 

0.521 

16 to 41 

0.566 

0 

0.600 

20 

0.513 

20 to 197 

0.363 

0 

0.553 

21 to 127 

0.459 

20 

0.382 

20 

0.463 

16 to 18 

0.441 

15 to 18 

0.441 

15 to 18 

0.311 

20 

0.549 

20 to 78 

0.650 

22 to 1 62 

0.616 

13 to 29 

0.552 

22 to 168 

0.459 

20 

0.525 

20 to 91 

0.267 

20 

0.459 

20 

0.288 

15 to 40 

0.2061 

20 to 98 

0.0141 

-253 to -196 




SPECIFIC HEAT OF E1.EMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1531 


Molybdenum 


Molybdenum trioxide 
Myristic acid 


Naphthalene 


a-Naphthol 

^•Naphthot 

o-Naphthylamine 


Nickel carbonyl 
nitrate 
sulfate 


Nitro-aniline (o) 
aniline (m) 
aniline (p) 


benzoic acid (o) 

benzoic acid (m) 

benzoic acid (p) 

methane 
naphthalene (a) 

Nitrogen 

Nitrogen pentoxide 
Nonane 
Nonylene 
n»Octane 


M0O3 

Cl 3 H 27 COOH 


CioHtOH 
C10H7OH 
C)oH 7 NH 2 


Ni(CO)4 

Ni(N03)2*6H20 

N1SO4 

NiS 04 - 6 H 20 

NiS 

NO2C6H4NH2 


NO2C6H4NH2 


NO 2 CCH 4 NH 2 


CsHs NO 2 


NO2C6H4COOH 

NO 2 C 6 H 4 COOH 

NO 2 C 6 H 4 COOH 

CH 3 NO 2 

CioHrNOz 


Specific 

Heat 


0.062 
0.072 
0.0722 
0.0647 
0.0750 
0.134 
0.381 
0.639 
0.281 
0.402 
0.240 
0.252 
0.270 
0.475 
0.0208 
0.092 
0.0743 
0.0983 
0.1034 
0.1089 
0.1128 
0.1140 
0 1256 
0.131 
0.1607 
0.165 
0.473 
0.225 
0.313 
0.116 
0.128 
0.269 
0.400 
0.275 
0.392 
0.276 
0.427 
0.339 
0.3429 
0.394 
0.256 
0.314 
0.247 
0.405 
0.247 
0.449 
0.412 
0.236 
0.365 
0.474 


Temp. ®C. 


-186 to +20 
15 to 93 
20 to 550 
60 
475 
54 
0 

56 to 100 
-130 
87.5 
50 
61 
0 

53.2 

-253 to -196 
-185 to +20 
-186 to -79 
-79 to +18 
Oto 20 
15 to 100 
100 

0 to 200 
Oto 400 
0 to 800 
1000 

-188 to -78 
80 
58 
35 
0 

100 

-160 

0 

-160 

0 

-160 

0 

30 

90 

120 

-163 

0 

-160 

0 

-160 

238 

17 

0 

58.6 

-208 to -196 


Oto 50 
Oto 50 
20 to 123 
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SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Specifio 

Heat 

e-cal/«(15®) 

Temp. ®C. 

rnPropyl benzene 

C3H7C6H5 

L 

0.400 

0 

benzoate 

C6H5COOC3H7 

L 

0.398 

20 

butyrate 

C3H7COOC3H7 

L 

0.459 

20 

chloroacetate 

CICH2COOC3H7 

L 

0.414 

20 

formate 

HCOOC3H7 

L 

0.459 

20 

ieobutyrate 

C3H7COOC3H7 

L 

0.459 

20 

phenyl ether 

C3H7OC6HS 

L 

0.429 

0 

propionate 

C2H5COOC3H7 

L 

0.459 

20 

valerate 

C4H9COOC3H7 

L 

0.459 

20 

Proust! te 

Ag3AsS3 

S 

0.081 

50 

Pseudocumene 

(CH 3 ) 3 C 6 H 3 

L 

0.414 

20 

Pyrargyrite 

Ag3SbS3 

S 

0.076 

50 

Pyridine 

C5H5N 

L 

0.431 

21 to 108 

Pyrosulfuric acid 

H2S2O7 

L 

0.334 

35 

Pyro tartaric acid 

C5H8O4 

S 

0.301 

20 

Quartz 


S 

0.188 

12 to 100 

Quinhydrone 

C12H1 0O4 

s 

0.0165 

-250 



s 

0.0980 

-200 



s 

0.256 

0 

Quinoi 

CsH 4 (OH)i 

s 

0.0246 

-250 



s 

0.268 

-150 

Quinoline 

C9H7N 

L 

0.352 

0 to 20 

Quinone 

C6H4O2 

s 

0.0311 

-250 



s 

0.113 

-200 



s 

0.282 

-150 

Resorcinol 

C«H 4 ( 0 H )2 

s 

0.269 

-160 



L 

0.452 

0 

Rhodium 

Rh 

s 

0.0134 

-253 to -196 



s 

0.0580 

10 to 97 

Rock salt 


s 

0.219 

13 to 45 

Rubidium 

Rb 

s 

0.0711 

-253 to -196 



s 

0.0802 

0 



L 

0.0908 

50 

Rubidium bromide 

RbBr 

s 

0.0743 

10 

carbonate 

Rb2C03 

s 

0.122 

33 

chloride 

RbCi 

s 

0.101 

10 

fluoride 

RbF 

s 

0.115 

10 

iodide 

Rbl 

s 

0.0581 

10 

Ruthenium 

Ru 

s 

0.0109 

-253 to -196 




s 

0.061 

Oto 100 

Sal icyl aldehyde 

h6csH4CHO 

L 

0.382 

18 

Saiol 

HOC6H4COOC6H5 

s 

0.289 

32 




L 

0.391 

44.1 

Scandium oxide 

SqzOs 

S 

0.168 

-150 to +40 

Selenium 

Se 

S 

0.0361 

-253 to -196 



s 

0.068 

-188 to +18 

(amorph.) 

Se 

s 

0.095 

18 to 38 

(crysL) 

Se 

s 

0.084 

22 to 63 

Silicon (melted) 

Si 

s 

0.0303 

-253 to -196 

(oryst.) 

SI 

s 

0.0271 

-253 to -196 



s 

0.123 

-185 to +20 

(amorph.) 

si 

s 

0.091 

-190 to -80 



s 

0.147 

-79 to +17 



s 

0.179 

3 to 60 




SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


15S5 


Name 


Silicon (cryst.) 


Silicon carbide 


chloride 

Silver 


Silver bromide 


chloride 


cyanate 

iodide 


nitrate 


selenide 

sulfide 


Sodium 


Sodium acetate 


borate 

bromide 


carbonate 

chlorate 

chloride 


fluoride 


Formula 

State 

Specific 

Heat 

l^cal/^?(15<*) 

Temp. ®C. 

Si 

S 

0.136 

-40 


S 

0.170 

21 


S 

0.196 

129 

SIC 

8 

0.143 

0 


S 

0.194 

100 


8 

0.280 

600 

SiCl4 

S 

0.237 

-200 to -80 

Ao 

S 

0.0242 

-263 to -196 


S 

0.0176 

-233 


S 

0.040 

-193 


S 

0.0496 

-186 to -70 


S 

0.0544 

-79 to +18 


S 

0.0556 

0 


S 

0.05625 

15 to 100 


S 

0.0557 

68 


S 

C.0581 

600 


S 

0.076 

800 


L 

0.0748 

907 to 1100 

AgBr 

S 

0.0695 

0 


s 

0.0734 

100 


L 

0.0760 

600 

AgCI 

s 

0.0848 

0 


s 

0.0906 

50 


L 

0.129 

490 

AgCNO 

S 

0.124 

40 

Agl 

s 

0.0548 

0 


s 

0.0593 

100 

AgNOa 

s 

0.146 

50 


L 

0.187 

250 

AgzSe 

s 

0.0693 

37 to 187 

AgzS 

s 

0.0719 

0 


s 

0.0748 

50 

Na 

8 

0.1519 

-253 to -196 


8 

0.229 

-186 


s 

0.253 

-185 to +20 


s 

0.266 

-80 


S 

0.279 

-40 


S 

0.293 

0 


S 

0.290 

27 


L 

0.323 

100 


L 

0.319 

140 

NaC 2 H 302 

S 

0.339 

38 

NaCzHaOz-SHzO 

S 

0.344 

0 

NaCzHjOz-SHzO 

L 

0.846 

61.8 


S 

0.602 

40 

Naz Bz 04 

8 

0.253 

57 

NaBr 

S 

0.118 

0 


8 

0.124 

100 

NazCOs 

8 

0.266 

45 

NaClOi 

L 

0.325 

280 

NaCI 

8 

0.204 

0 


8 

0.217 

100 

NaF 

8 

0.258 

0 


8 

0.279 

100 
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SPECIFIC HEAT 


Name 


Sodium formate 
iodide 


nitrate 


phosphate 


phosphite 

pyrophosphate 

sulfate 


tetraborate 

(borax) 

thiosulfate 


Stannic chloride 


oxide 

sulfide 

Stannous chloride 
sulfide 
Stearic acid 


Strontium (impure) 
Strontium carbonate 
chloride 
molybdate 
nitrate 
sulfate 
Succinic acid 
Sucrose 
Sulfur 

(rhombic) 


(monoclinic) 


Sulfur chloride 
dioxide 


Sulfuric acid 


Talc 

Tantalum 


OF ELEMENTS, COMPOUNDS AND VARIOUS 
SUBSTANCES 


Formula 

State 

HUSSMi 


LNaCHOa 

S 

0.306 

46 

Nal 

S 

0.0829 

0 


S 

0.0848 

50 

NaNOs 

S 

0.247 

0 


S 

0.270 

50 


L 

0.430 

350 

Na2HP04*7H20 

S 

0.351 

0 


S 

0.406 

50 

Na 2 HP 04 - 12 H 20 

S 

0.404 

0 


s 

0.464 

50 

NaPOa 

S 

0.217 

30 

Na4P207 

s 

0.227 

50 

IMa2S04 

s 

0.202 

0 


s 

0.220 

100 

Na 2 84 O 7 

s 

0.234 

45 

Naz 8407*1 OH 2 O 

s 

0.385 

35 

N 878203 

s 

0.220 

9 

Na2S203-5H20 

s 

0.346 

21 


L 

0.570 

13 to 98 

SnCU 



-100 



0.148 

14 to 98 

SnOa 


0.0898 

45 

SnSz 


0.119 

54 

SnCtz 


0.102 

60 

SnS 


0.0839 

56 

C17H35COOH 


0.399 

15 


L 

0.550 

74 to 137 

Sr 

S 

0.0550 

—253 to -196 

SrCOa 

S 

0.146 

54 

SrClz 

S 

0.119 

58 

SrMo 04 

S 

0.148 

15 

Sr(N03)2 

S 

0.182 

32 

SrS04 

S 

0.143 

48 

(CH 2 C 00 H )2 

S 

0.248 

0 

CizHzzOn 

S 

0.299 

20 

S 

S 

0.0546 

-253 to -196 

S 

s 

0.1520 

-71 


s 

0.1728 

0 to 54 

S 

s 

0.1498 

-72 


S 

0.1809 

0 to 52 


L 

0.235 

119 to 147 


L 

0.331 

201 to 233 

S 2 CI 2 

L 

0.220 

12 to 70 

SO 2 

s 

0.229 

-185 to -103 


L 

0.313 

-20 


L 

0.318 

0 


L 

0.327 

20 


L 

0.418 

100 

H 2 SO 4 

S 

0.239 

-30 


S 

0.270 

0 


L 

0.339 

10 

Mg 3 Si 40 i 1 • H 2 O 

S 

0.208 

57 

Ta 

s 

0.033 

-185 to +20 


s 

0.036 

58 



153T 


SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Specific 

Heat 

g-cal/RCir,**) 

Temp. ®C. 

Tantalum 

Ta 

S 

0.043 

1400 

Tartaric acid 

(CH0HC00H)2 

S 

0.287 

36 


(CH0HC00H)2-H«0 

S 

0.308 

0 



s 

0 366 

50 

reliurium 

To 

s 

0.0288 

-253 to -196 



3 



(cryst.) 

To 

S 

0.0483 

15 to 100 



s 

0.0490 

15 to 300 

Tetrachloroe thy lone 

C 2 CI 4 

s 

0.198 

0 



L 

0 211 

20 

Tetradecane 

C14H30 

L 

0.497 

0 to 50 

Tetradecylene 

C14H28 

L 

0.453 

0 to 50 

Tetryl 

C 7 H 5 NSO. 

S 

0.212 

0 



s 

0 236 

too 

Thallium 

Tl 

s 

0.0235 

-253 to -196 



3 

0 038 

fn -i-On 



3 

0 0326 

20 to 100 



3 

0^J)3U 

28 * 

Thallium bromide 

TIBr 

L 

0.080 

500 

bromide 

TIBr 

S 

0.0526 

390 

chloride 

TICI 

L 

0.059 

480 



S 

0.0520 

0 



S 

0.0542 

100 

Thorium 

Th 

s 

0.0197 

-253 to -196 



s 

0.0276 

0 to 100 

Thorium chloride 

ThCI 

s 

0.406 

30 

dioxide 

ThOa 

s 

0 0571 

0 



s 

0.0589 

50 

sulfate 

Th(S04)2 

s 

0.0980 

50 

Thymol 

Cl 0H14O 

s 

0.315 

0 

m-ThyrnoI 

C 10 H 14 O 

s 

0.0567 

50 

Tin 

Sn 

s 

0.0286 

-253 to -196 



s 

0.0486 

-186 to -79 



s 

0.0518 

-79 to +18 



s 

0.0536 

0 



s 

0.0541 

20 



s 

0.0565 

100 



L 

0.0608 

250 to 350 



L 

0.0758 

1100 

(gray) 

Sn 

s 

0.0589 

0 to 18 

Titanium 

Ti 

s 

0.0205 

-253 to -196 



s 

0.036 

-185 to +20 



s 

0.142 

20 



s 

0.1125 

Oto 100 



s 

0.1563 

0 to 333 

Titanium chloride 

TiCU 

s 

0.177 

-25 



L 

0.192 

13 to 99 

oxide 

TiOz 

s 

0.168 

0 

Toluene 

CftHsCHa 

L 

0.386 

0 



L 

0.421 

50 



L 

0.470 

100 

o-Tolulo acid 

CH 3 C 6 H 4 COOH 

S 

0.277 

64 

m-Toluic acid 

CH 3 C 6 H 4 COOH 

S 

0.239 

54 

P-Toluic acid 

1 

CH 3 CGH 4 COOH 

s 

0.271 

130 



lf»8 


SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


Name 

Formula 

State 

Specific 

Heat 

g-cal/g(15®) 

Temp. ®C. 

p-Toluidine 

CH3C6H4NH2 

S 

0.337 

0 



S 

0.387 

20 

Topaz 

2(AIF)0*Si02 

S 

0.205 

62 

Trichioroacetio acid 

CisCCOOH 

S 

0.459 


Trichloroethane 

C 2 H 3 CI 3 

L 

0.2660 

20 

Trichloroethylene 

C 2 H CI 3 

L 

0.223 

20 

Tridecane 

C13H2B 

L 

0.499 

0to50 

Trtdecylene 

CtsHaa 

L 

0.467 

0 to 50 

Tri methyl carbinol 

(CHahCOH 

S 

0.559 

-.4 

Trinitrotoluene 

CH3CeH2(N02)3 

S 

0.170 

-100 



s 

0.311 

0 



s 

0.385 

100 



L 

0.335 

? 

Trinitroxylene 

{CH3)2C*H(N02), 

s 

0.423 

20 to 50 

Tri phen yl me thane 

(C«H») 3 CH 

s 

0.189 

0 

Tungsten 

w 

s 

0.0095 

-253 to -196 



s 

0.036 

-185 to +20 



s 

0.034 

15 to 93 



s 

0.034 

20 to 100 



s 

0.041 

1350 

Tungsten trioxide 

W03 

s 

0.0743 

0 



s 

0.0832 

50 

Turpentine, oil 


L 

0.411 

0 

Undecane 

C| 1 H 24 

L 

0.501 

0to50 

Undecylene 

Cii H22 

L 

0.482 

0 to 50 

Uranium 

u 

s 

0.0138 

-253 to -196 



s 

0.028 

0 to 98 



s 

0.026 

11 to 98 

Uranium oxide 

UjOa 

s 

0.0671 

0 



s 

0.0760 

50 

Urea 

(NH2)2C0 

s 

0.320 

20 

Valeronitrile 

C 4 H 9 CN 

L 

0.520 

23 to 121 

Vanadium 

V 

s 

0.1153 

0 to 100 

Vulcanite 


s 

0.3312 

20 to 100 

Water 

H 2 O 

s 

0.0361 

-250 

See also special table 


s 

0.156 

-200 



s 

0.246 

-150 



s 

0.332 

-100 



s 

0.435 

-40 



s 

0.492 

0 



L 

1.0000 

15 

Wood 


s 

0.42 


Xylene 

(CH3)2C6H4 

L 

0.411 

30 

m- Xylene 

(CH3)2C6H4 

L 

0.387 

16 to 35 

/»- Xylene 

(CH3)2CaH4 

L 

0.397 

30 

o» Xylene dibromIde 

CsHtBra 

L 

0.183 

15 to 40 

dichloride 

CgH sCl2 

L 

0.2829 

15 to 40 

tetrachloride 

CtHoCU 

L 

0.2399 

1 5 to 40 

Xylyl ethyl ether (2, 4) 

Cl 0 H 14 O 

L 

0.4170 

0 

Ytterbium oxide 

YbjO, 

S 

0.0650 

50 

Yttrium oxide 

Y2O, 

S 

0.112 

57 

Zinc 

Zn 

s 

0.0384 

-253 to -196 



8 

0.0268 

-233 




SPECIFIC HEAT OF ELEMENTS, COMPOUNDS AND VARIOUS 

SUBSTANCES 


1539 


Name 

Formula 

State 

If! 

^ o 

Temp. ®C. 

Zinc 

Zn 

S 

0.063 

-193 



8 

0.0836 

-192 to 4-20 



S 

0.080 

-186 to -79 



S 

0.0895 

-79 to +18 



S 

0.0903 

1 



S 

0.0924 

20 



S 

0.0951 

100 



s 

0.1040 

300 



s 

0.110 

419 



L 

0.121 

419 

Zinc acetate 

ZnCCzHaOz)^ 

s 

0.270 

45 


Zn(C2H302)2*3H20 

s 

0.410 

85 

carbonate 

ZnCOa 

s 

0.142 

0 

chloride 

ZnCl2 

s 

0.136 

60 

nitrate 

Zn(N03)2*6H20 

s 

0.318 

30 

oxide 

ZnO 

s 

0.114 

0 



s 

0.129 

100 



s 

0.15 

600 

sulfate 

ZnS 04 

s 

0.174 

50 


ZnSO^-HiO 

s 

0.194 

9 


ZnS 04 * 6 H 20 

s 

0.299 

9 


ZnS04-7H20 

s 

0.322 

0 

sulfide 

ZnS 

s 

0.116 

0 



s 

0.118 

100 

Zircon 

Zr02*SI02 

s 

0.131 

36 

Zirconium 

Zr 

s 

0.0262 

-253 to -196 



s 

0.068 

0 to 100 

Zirconium dioxide 

Zr02 

s 

0.103 

0 


SPECIFIC HEAT OF IVi 

The values are given in gra 



Water 

-10 


0.48* 

-6 


1.0119 

-4 


1.0105 

-2 


1.0097 

0 

0.03346 

1,00874 

5 

0.03340 

1.00477 

10 

0.03335 

1.00184 

16 

0.03330 

1.00000 

20 

0.03325 

0.99859 

25 

0.03320 

0,99765 

30 

0.03316 

0,99745 

35 

0.03312 

0.99743 

40 

0.03308 

0.99761 

45 


0.99790 

60 

0.03300 

0.99829 

65 


0.99873 

60 

0.03294 

0.99934 

65 


1.00001 

70 

0.03290 

1.00077 

75 


1.00158 


’ G. per gram. 


Temp. ®C. 

Mercury 

, Water 

80 

0.03283 

1.00239 

85 


1.00329 

90 

0.03274 

1.00433 

95 


1.00634 

100 

0.03267 

1.00645 

110 

0.03260 

1.0116 

120 

0.03253 

1.0144 

130 

0.03246 

1.0174 

140 

0.03239 

1.0206 

150 

0.03232 

1.0240 

160 

0.03225 

1.0275 

170 

0.03218 

1.0313 

180 

0.03211 

1.0353 

190 

0.03203 

1.0395 

200 

0.03196 

1.0439 

220 

0.03186 

1.0769 

240 

0.03217 

1.0939 

260 

0.03215 

1.1126 

280 


1.1329 

300 


1.1549 


Value for eolid state at— 10®C, 
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THERMAL CONDUCTIVITY 


In the following tGJ:>les dealing with heat conductivity, the coefficient X is given in 
g.'^al./(sec.)(sq. cm.)(°C./cm.). This is the quantity of heat in gram calories, trans- 
mitted per second through a plate of the material one centimeter thick and one square 
centiineter in area when the temperature difference between the two sides of the 
plate is one degree Centigrade. To express X in English units, btu./(sec.)(sq. in.)- 
(®F./inch), multiply the values given below by 0.00560. 

THERMAL CONDUCTIVITY OF VARIOUS METALS AND ALLOYS 


Metal or Alloy 

Temp. 

°C. 

X 

Aluminum, commercial 

-188.2 

0.454 


0 

0.461 

" 99% 

18 

0.504 

tr IP 

100 

0.49 

II II 

400 

0.76 

11 n 

600 

1.01 

Antimony 

-77 

0.0628 


0 

0.0538 


100 

0.0515 

20Sb+80BI 

0 

0.0152 


100 

0.0205 

50Sb+50Bi 

0 

0.0196 


100 

0.0229 

70Sb+30Bi 

0 

0.0234 


100 

0.0281 

33.3Sb+66.7Cd 

0 

0.0267 

50Sb+50Cd 

0 

0.00519 

66.7Sb-f33.3Cd 

0 

0,00299 

Bismuth 

-77 

0.0257 


0 

0,0177 


100 

0.0164 

25Bi+75Pb(Vol.) 

44 

0.0468 

96.5Bi -f3.5Pb(Vol.) 

44 

0.0129 

90Bi+10Sn(Vol.) 

44 

0.0126 

50Bi+50Sn 

12.5 

0.056 

25Bi+75Sn 

12.5 

0.102 

Brass, red 

0 

0.246 

II II 

100 

0.2827 

Brass, yellow 

0 

0.2041 

II II 

100 

0.254 

Cadmium 

0 

0.2213 

II 

100 

0.2045 

Constantin, see 



60 Cu+40 Ni 



Cobalt, with 0.24%C,H- 



1.4Fe + 1.1 Ni-f0.14SI 

30 

0.1653 

Chromium steel, 5%Cr 

30 

0.073 

" " 10%Cr 

30 

0.052 

« " 15%Cr 

30 

0.044 

Copper 

-183 

1.111 

II 

0 

0.920 

II 

100 

0.92 

eoCu-HONi 

18 

0.06401 


100 

0.06405 

64Cu+46Ni 

18 

0.0484 

M.37CU+0.63P 

30 

0.250 

98.0ZCu-t-1.»BP 

30 

0.125 


Metal or Alloy 

Temp. 

°C. 

X 

89Cu+11Zn 

18 

0.275 

87Cu-f13Zn 

18 

0.301 

82Cu-f18Zn 

18 

0.313 

68Cu+32Zn 

18 

0.260 

German silver (52Cu, 

0 

6.0700 

26Zn, 22Ni) 

100 

0.0887 

62Cu-f15Ni+22Zn 

18 

0.0595 

Gold 

0 

0.744 


97 

0.7464 

90Au-f10Pd 

25 

0.234 

50Au4-50Pd 

25 

0.086 

10Au+90Pd 

25 

0.124 

40Au+60Pt 

25 

0.062 

10Au+90Pt 

25 

0.182 

iridium 

17 

0.141 

Iron, with 0.1 %C+ \ 

18 

0.1436 

0.1%Mn-f0.2%Si/ 

100 

0.1420 

99Fe+lC 

18 

0.1085 


100 

0.1076 

Fe+1.5C+0.19Mn + 

18 

0.119 

0.05Si +0.03Cu-f 

0.01 P 4-0.0258 

Bessemer steel 

8 

0.0985 

Lead 

18 

0.0827 

II 

100 

0.0815 

Lithium 

0 

0.17 


101.3 

0.18 

Magnesium 

0-100 

0.376 

Manganin (84Cu4-4Ni 

18 

0.05186 

+12Mn) 

100 

0.0631 

Mercury, solid 

-269.3 

0.40 

IP IP 

-44.2 

0.0664 

liquid 

-37.2 

0.0218 

II II 

0 

0 0248 

99 99 

50.4 

0.0298 

n n 

149.4 

0.0385 

Molybdenum 

17 

0.346 

Nickel, 99% 

-160 

0.129 


18 

0.140 

Nickel +2 or 3% Co 

300 

0.126 


500 

0.104 


950 

0.065 


1200 

0.068 

Nickel steel, (30.4 Ni 4- 

29 

0.029 

0.14Si4*0.84Mn4- 

71 

0.031 

0.26C) 

1 Palladium 

18 

0.1683 1 
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THERMAL CONDUCTIVITY OF VARIOUS METALS AND ALLOYS 


Metal or Alloy 

Temp. 

X 


Metal or Alloy 

Temp. 

°G. 

X 

Palladium 

100 

0.1817 


Silver, 99.9% 

-160 

0.998 

90Pd+10Pt 

25 

0.134 


ff 

0 

1.096 

50Pd+50Pt 

25 

0.088 



10-97 

0.9628 

10Pd+90Pt 

25 

0.103 


” 99.98% 

18 

1.006 

90Pd+10Ao 

25 

0.114 


99 99 

100 

0.9919 

50Pd-l-50Ag 

25 

0.076 


Sodium 

5.7 

0.321 

10Pd4-90AQ 

25 

0.337 


99 

21 .2 

0.317 

Platinum 

-252.8 

0.93 



88.1 

0.288 


-183 

0.182 


Tantalum 

17 

0.130 


0-200 

0.167 


99 

1827 

0.198 

90Pt+10Ir 

17 

0.074 


Tin 

-170 

0.195 

90Pt+10Rh 

17 

0.072 



0 

0.1528 

30Pt-}-70Ag 

25 

0.074 



100 

0.1423 

10Pt+90Ag 

25 

0.234 


30Sn+70Zn (Vol.) 

44 

0.224 

Potassium 

5.0 

0.234 


91.1Sn+8.9Zn (Vol.) 

44 

0,157 

99 

20.7 

0 232 


Tungsten 

0 

0.383 


57.6 

0.217 



2227 

0.354 

62.9K+37.1 Na 

6.0 

0 0549 


Wood's metal 

7 

0.0319 


42.9 

0.0619 


Zinc 

-170 

0.280 

Rhodium 

17 

0.210 



18 

0.2653 






100 

0.2619 


THKKMAL CONDUCTIVITY OF VARIOUS SOLIDS 


Substance 

Temp. 

XX103 


SubsLatice 

Temp. 

“C. 

xxio* 

Aluminum oxide (powder) 

46.8 

1.62 


Cork, Sp.G. =0.204 

30 

0.128 

« ” (fused) 650-1350 

8.0 


Cork meal 

100 

0.133 

Asbestos board 

20 

1.78 


Cotton, Sp.G. =0.081 

0 

0.136 

Asbestos fabric 

20 

0.666 


Diatomaceous earth 

20 

0.13 

Asbestos fiber 

0 

0 267 


Earth's crust, average 

20 

4.0 

99 99 

100 

0.284 


Ebonite 

0 

0.378 

Asbestos paper 

20 

0.345 


Eiderdown 

20 

0.011 

Asphalt 

20 

1.78 


Feathers (with air) 

9 

0.0574 

Basalt 

20 

5.2 


Feldspar 

20 

5.6 

Bauxite 

600 

1 .33 


Felt (dark gray) 

40 

0.149 

Boiler scale 

65.5 

3.13 


Ferric oxide 

200 

1.41 

Brick, common 

20 

1.5 


(pressed powder) 



Blotting paper 

20 

0.15 


Ferrous oxide (pressed 

49.8 

1.33 

Cadmium oxide 

46.5 

1 .63 


powder) 



(pressed powder) 




Fiber, vegetable (with 

9 

0.0645 

Carborundum’*' 




air) 



Cardboard 

20 

0.5 


" , » (with- 

9 

1.42 

Cement, Portland 

89.5 

0.71 


out air) 



Chalk 

20 

2.2 


Fire brick 

20 

1.1 

Clay (fire-hardened) 

360 to 

2.09 to 


Flannel 

50 

0.0355 


600 

2.21 


Flint 

20 

2.4 

Coal 

<0 

0.405 


Fluorite 

0 

24.68 

tt 

1427 

20.1 


99 

100 

19.10 

Cobalt oxide (pressed 

48.5 

1.00 


Gas carbon 

20 

8.5 

powder) 




99 99 

100 

9.5 

Concrete 

20 

2.2 


Glass, crown 

12.5 

1.63 

Copper oxide (pressed 

45.6 

2.42 


" , flint 

12.5 

1.43 

powder) 




" , Jena 

22 

2.27 

Copper sulfide (pure) 

0 

1.06 


" ,8oda 

20 

1.7 


*T rade name, see Silicon carbide. 
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THERMAL CONDUCTIVITY OF VARIOUS SOLIDS 


Substance 

Temp. 

®C. 

xxio* 

Qlaaa, eoda 

100 

1.8 

Qranite 

20 

8.17 

Qraphite, Sp.Q. .68 

50 

105.5 

1 to axis 

142 

42.6 


555 

279 

Qraphita powder. 

40 

2.85 

Sp.Q. -»0.7 



Qutta percha 

20 

0.48 

Qypsum 

0 

3.1 

Hair-cloth 

<0 

0.0402 

Horn 

<0 

0.087 

Horae hair, Sp.Q. ->0.172 

20 

0.122 

Ice 

.... 

5.7 

Infusorial earth 

100 

0.34 

9$ 99 

300 

0.40 

Lampblack, Sp.Q. >-0.165 

40 

0.156 

Lava 16 to 99 

2.01 

Leather, cowhide 

84 

0.42 

” sole, Sp.Q. >-1.00 

30 

0.38 

Lime, clayey 

^0 

7.8 

Linen 

20 

0.21 

Linoleum, Sp.Q. "-1. 183 

20 

0.445 

Magnesia (MgO) (press- 

47.6 

1.45 

ed powder), Sp.Q. —0.797 


Magnesia brick 

50 to 

2.7 to 


1130 

7.2 

Magnesite 

1000 

3.98 

Marble, white 


7.8 

» black 

30 

6.85 

Mica 

41.3 

0.860 

Mica, pressed plates 

60 

0.627 

Naphthalene 

0 

0.90 

o-Naphthol 

35 

0.76 

6-Naphthol 

35 

0.80 

Nickel oxide (pressed 

46.2 

2.24 

powder, Sp.Q. —1 .445) 



Onyx 

30 

5.56 

Paper 

20 

0.3 

Paraffin 

0 

0.688 

Plaster of Paris 

20 

0.70 

Porcelain 

95 

2.48 

Potassium chloride 

0 

16.6 

Potassium iodide 

0 

12 

Quartz, || to axis 

0 

32.5 

Pt H tP 

100 

21.5 

" 1 to axis 

0 

17.31 

pp pp pp pp 

100 

13,33 


Subetanoe 

Temp. 

•c. 

xxio* 

Quartz glass 

0 

3.32 

pp pp 

100 

4.57 

Rock salt 

0 

16.67 

99 99 

100 

11.59 

Roofing paper 

<0 

0.453 

Rubber, hard, gray 

49 

0.55 

" soft, ” 

49 

0.44 

" » red 

49 

0.34 

Sand, dry 

20 

0.93 

Sandstone, Sp.Q. —2.259 

40 

4.39 

Sawdust, Sp.Q.— 0.19 

30 

0.14 

Serpentine 

20 

2.4 

Silica, see Quartz 



Silicon carbide 650-1350 

37.2 

Silk, Sp.Q. -0.101 

0 

0.122 

» » » 

50 

0.136 

Silver bromide 

0 

2.46 

Silver chloride 

0 

2.6 

Slate 

20 

4.70 

Snow, fresh, Sp.Q.— 0.111 


2.56 

" , old, Sp.Q. -0.450 


0.115 

Sodium chlorate 

0 

2.665 

Soil, dry 

20 

0.33 

Sugar, cane 

0 

1 39 

Sulfur, rhombic 

0 

0 70 

» plastic 20 to 100 

0.63 

Sylvite 

0 

16 65 

pp 

100 

11.76 

Thymol 

12 

0 359 

Wadding, Sp.Q. —0.01 

18 

0.93 

Wax, bees' 

20 

0 207 

V/ood, maple Ilto face 

20 

1.015 

Wood, maple, 1 to face 

50 

0.434 

Wood, oak, JL to face 

15 

0.500 

Sp.Q. =0.825 

Wood, oak, ||to face 

15 

0.834 

Sp.Q. -0.819 

Wood, pine, ||to face 

20 

0.834 

Sp.Q. -0.551 

Wood, pine, 1 to face 

15 

0.361 

Sp.Q. -0.546 

Wood, teak, ||to face 

15 

0.903 

Sp.Q. -0.604 

Wood, teak, X to face 

15 

0.417 

Sp.Q. =0.642 

Zinc oxide (pressed 

49.7 

1.42 

powder, Sp.Q. —2.886) 


THEXUVIAL CONDUCTIVITY OF VARIOUS LIQUIDS AND SOLUTIONS 


Liquid or Solution 


Totp. X X10> 



Liquid or Solution 


Ammonia, 26% 
Amyl acetate 
Amyl alcohol 


X xio® 


Aootone 


. 50 % 


18 

12 

12 
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THERMAL CONDUCTIVITY OF VARIOUS LIQUIDS AND SOLUTIONS 


Liquid or Solution 

Temp. 

®C. 

XXIOJ 

Pentane 

-185 

0.3955 

n 

14 

0.2856 

Petrolatum 

20 

0.222 

Petroleum 

13 

0.355 

Potassium bromide, 40% 

32 

1.176 

Potassium carbonate, 20% 

32 

1.373 

Potassium chlorate. 

13 

1.16 

Sp.Q. =1.026 



Potassium chloride, 20% 

32 

1.334 

Potassium hydroxide, 21% 

32 

1.385 

” ” , 42% 

32 

1.313 

Potassium nitrate, 10% 

32 

1 .409 

” ” , 20% 

32 

1.337 

Potassium sulfate, 10% 

32 

1 .440 

Propionic acid 

12 

0.390 

Propyl acetate 

12 

0.327 

is-Propyl alcohol 

12 

0.373 

fao-Propyl alcohol 

0 

0.3683 

Propyl bromide 

12 

0.267 

Propyl chloride 

12 

0.283 

Propyl formate 

12 

0.357 

Propyl iodide 

12 

0.220 

Sodium bromide, 20% 

32 

1.348 

” ' , 40% 

32 

1.289 

Sodium carbonate, 10% 

32 

1.403 

Sodium chloride, 12.5% 

32 

1.403 

” ” , 25% 

32 

1.141 

Sodium nitrate, 20% 

32 

1.376 

* ” , 44% 

32 

1.311 

Sodium sulfate, 10% 

32 

1.447 

Strontium nitrate, 20% 

32 

1.398 

” ” , 40% 

32 

1.346 

Sulfuric acid, 30% 

32 

1.244 

- - , 60% 

32 

1.047 

" ” , 90% 

32 

0.846 

" ,Sp.G. =1.054 

20 5 

1 .26 

" ” ,Sp.Q.-1.18 

21 

1.30 

Thymol 

13 

0.313 

Toluene 

0 

0.3492 

» 

12 

0.307 

Turpentine oil 

12 

0.260 

ft-Valeric acid 

12 

0.325 

/so-Valeric acid 

12 

0.312 

Water 

4.1 

1.29 

99 

12 

1.36 

99 

40.8 

1,555 

Wood tar 

79.6 

0.324 

o- Xylene 

0 

0.3443 

»f n 

33 

0.2519 

m- Xylene 

0 

C.3429 

Zinc chloride, 17.5% 

32 

1.327 

” » ,35% 

32 

1.213 

Zinc sulfate, 16% 

32 

1.382 

” sulfate, 32% 

32 

1.327 

” » ,Sp.Q.«r.134 

4.5 

1.18 

” » ,Sp.G. =1.382 

45.2 

1.44 


Liquid or Solution 

Temp. 

og 

XX103 

Amyl chloride 

12 

0.283 

Amyl iodide 

12 

0.203 

Aniline 

12 

0.408 

Barium chloride, 21 % 

32 

1.396 

Benzene 

12 

0.333 

Bromobenzene 

12 

0.265 

/«o>Buiyl alcohol 

12 

0.340 

/so- Butyl bromide 

12 

0.278 

/so- Butyl chloride 

12 

0.278 

/so-Butyl iodide 

12 

0.208 

n-Butyric acid 

12 

0.360 

/so-Butyric acid 

12 

0.340 

Calcium chloride, 15% 

32 

1.383 

" » , 30% 

32 

1.315 

/so-Caproic acid 

12 

0.298 

Carbon disulfide 

12 

0.343 

Carbon tetrachloride 

12 

0.252 

Castor oil 


0.425 

Chiorobenzene 

12 

0.302 

Chloroform 

12 

0.288 

Copper sulfate, 18% 

32 

1.379 

Cylinder oil 

81 

0.290 

Cymene 

12 

0.272 

Ethyl acetate 

12 

0.348 

Ethyl alcohol 

6.2 

0.487 

*1 n 

51 

0 369 

" ” , 90% 

15 

0.4391 

" , 70% 

14.1 

0.5711 

” ” , 50% 

12.9 

0.7461 

” ” ,30% 

12.3 

1.002 

” , 10% 

11.9 

1.247 

Ethyl bromide 

12 

0,247 

Ethyl ether 

12 

0.303 

Ethyl formate 

12 

0.378 

Ethyl iodide 

12 

0.222 

Ethyl sulfide 

12 

0.328 

Ethylene glycol 

0 

0.6353 

Formic acid 

12 

0.648 

Qlyceroi 

12 

0.670 

99 

48 

0.613 

Heptane 

4 

0.337 

Hexane 

4 

0.364 

Hydrochloric acid, 12.6% 

32 

1.262 

” " , 25% 

32 

1.151 

" » , 38% 

32 

1.052 

Magnesium chloride, 11 % 

32 

1.376 

” ” ,29% 

32 

1.238 

Magnesium sulfate, 22% 

32 

1.414 

Methyl acetate 

12 

0.385 

Methyl alcohol 

12 

0.495 

Methyl butyrate 

12 

0.335 

Methyl valerate 

12 

0.315 

Nitrobenzene 

12.5 

0.3801 

Octane 

4 

0.375 

Olive oil, Sp.Q. =0.911 

16.7 

0.4515 

Paraffin oil 

17 

0.346 
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THERMAL CONDUCTIVITY OF 


Ga8 or Vapor 

Temp. 

"C. 

XX105 

Acetone 

0 

2.301 


100 

3.96 

ft 

184 

5.90 

Acetylene 

0 

4.40 

Air 

-191.1 

1.80 

u 

-78.4 

4.256 

n 

0 

5.572 


100 

7.197 


531 

15.95 

Ammonia 

-57.6 

3.82 

00 

0 

5.135 

00 

100 

7.09 

Argon 

-182.6 

1.42 

00 

0 

3.88 

00 

100 

5.087 

Benzene 

0 

2.094 

00 

100 

4.144 

00 

212.5 

7.08 

Butylamine 

6.5 

3.003 

Carbon dioxide 

-78.5 

2.546 

00 »» 

0 

3.393 

00 00 

100 

5.06 

00 00 

546 

14.20 

Carbon disulfide 

0 

1.615 

Carbon monoxide 

-191 

1.650 

00 00 

0 

5.425 

Carbon tetrachloride 

46 

1.666 

00 00 

100 

2.048 

00 00 

184 

2.599 

Chlorine 

0 

1.829 

Chloroform 

0 

1.523 

00 

100 

2.333 

00 

184 

3.103 

Ethane 

-70.4 

2.727 

00 

0 

4.306 

00 

100 

7.673 

Ethyl acetate 

46 

2.88 

00 00 

100 

3.862 

00 00 

184 

5.69 

Ethyl alcohol 

20 

3.583 

00 00 

100 

4.98 

Ethyl ether 

0 

3.101 

00 00 

100 

5.278 

00 00 

212.5 

8.400 

Ethylene 

-71.1 

2 572 

00 

0 

4.02 

00 

100 

6.36 

Helium 

-252.2 

5.18 

00 

-191.7 

14.84 

00 

0 

33.60 


VARIOUS GASES AND VAPORS 


Gas or Vapor 

Temp. 

XX105 

Helium 

100 

39.85 

n- He plane 

100 

4.136 

n- Hexane 

20 

2.854 

Hexylene 

100 

4.396 

Hydrogen 

-252.2 

3.22 

00 

-78.4 

30.65 

00 

0 

39.60 

00 

100 

49.94 

Hydrogen sulfide 

0 

3.045 

Mercury vapor 

203 

1.846 

Methane 

-181.6 

2.248 

9$ 

-75.6 

4.940 

99 

0 

'7.200 

Methyl alcohol 

0 

3.357 

99 99 

100 

5.161 

Methyl bromide 

4,6 

1.74 

Methyl chloride 

0 

2.216 

00 00 

100 

3.841 

00 00 

212.5 

6.113 

Methyl dichlorlde 

0 

1.562 

00 00 

100 

2.524 

00 00 

212.5 

3.804 

Methyl iodide 

0 

1.098 

00 00 

100 

1.804 

Neon 

-181.4 

4.99 

00 

-74.4 

8 79 

00 

0 

10 87 

00 

105.8 

13.44 

Nitric oxide, NO 

-71.4 

4.160 

00 00 

0 

5.55 

Nitrogen 

-191.4 

1.829 


-78.4 

4.305 


0 

5 68 

00 

100 

7.18 

Nitrogen dioxide 

55 

8.88 

Nitrous oxide, N20 

-71.8 

2.710 

00 00 

0 

3 515 

00 00 

100 

5.06 

Oxygen 

-191.4 

1.721 

00 

-78.4 

4.292 

00 

0 

5.70 

00 

100 

7.427 

n-Pentane 

20 

3.267 

/a<>-Pentane 

0 

2.912 

00 00 

100 

5.105 

00 00 

184 

7.52 

Sulfur dioxide 

0 

1.950 

Water vapor 

46 

4.580 

00 00 

100 

5.510 
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HEAT OF FUSION OF INORGANIC COMPOUNDS 

Most of the values in the following table are from the tables of Selected Values of 
Chemical Thermodynamic Properties of the Naiional Bureau of Standards by Rossini 
et aL, Am. Petroleum Inst., Project 44, Carnegie Inst, of Tech. 

For elements see special table. 

The heat of fusion (AH) is given in gram-calorics (15°) per gram. To convert to: 
(a) joules (abs) per gram multiply by 4.185; (6) joules (iiit) per gram multiply by 
4.183; (c) btu per pound multiply by 1.8. 


Name 

Formula 


AH 

Aluminum bromide 

AlzBr® 

97.5 

10.1 

chloride 

AI 2 CI 6 

1921 625mm 

63.4 

iodide 

AI 2 I 6 

191 

4.7 

sodium fluoride 

NasAIFs 

1000 

99.1 

oxide 

AI 2 O 3 

2040 

25.5 

Ammonia 

NH 3 

— 77.745 6mm 

79.3 

Ammonium nitrate 

NH 4 NO 3 

169.6 

16.2 

sulfate, acid 

NH 4 HSO 4 

144 

29.7 

Antimony bromide (tri) 

SbBr3 

96.6 

9.7 

chloride (tri) 

SbCl3 

73.4 

13.3 

chloride (penta) 

SbCIs 

3.0 

8.0 

oxide 

Sb406 

655B 5mm 

50.6 

sulfide 

Sb4S6 

547 

16.5 

Arsenic bromide (tri) 

AsBrs 

31.2 

8.9 

chloride (tri) 

ASCI 3 

-16 

13.4 

fluoride (tri) 

A 8 F 3 

- 6.0 

18.8 

fluoride (penta) 

AsFs 

—80.3'^®““ 

15.9 

oxide ( 11 ) 

AS 4 O 6 

2J^28mm 

30.1 

oxide (I) 

AS 4 O 6 

31367mm 

22.2 

Arsine 

AsHs 


7.2 

Barium chloride 

BaCl 2 

962 

25.9 

fluoride 

BaF 2 

1320 

17.1 

hydroxide 

Ba(OH )2 

408 

19.8 

nitrate 

Ba(N03)2 

595.5 

23.0 

phosphate 

Ba3(P04)2 

1727 

30.9 

sulfate 

BaS04 

1350 

41.6 

chloride 

B 1 CI 3 

232 

8.2 

Boron fluoride 

BF 3 

-128.754nim 

14.7 

hydride 

BzHe 

-165.5 

38.3 

hydride 

B|oH|4 

99 . 5*0 

63.8 

oxide 

B203 

450 

75.7 

Cadmium bromide 

CdBrz 

568 

18.4 

chloride 

CdCl 2 

5580 97mm 

28.9 

fluoride 

CdFa 

1110 

35.9 

iodide 

Cdiz 

3870 48mm 

21.8 

nitrate 

Cd(N 03 ) 2-4 H 2 O 

59 5 

25.3 

Calcium aluminum silicate 

Ca0Al203-2Si02 

1550 

105.7 

borate 

Ca0-B203 

1162 

140.6 

borate 

Ca0-2B203 

987 

138.5 

borate 

2Ca0-B203 

1312 

132.5 

chloride 

CaCi 2 

782 

61.1 

chloride 

CaCl2-6H20 

30.2 

40.7 

fluoride 

CaFz 

1418 

90.9 

nitrate 

Ca(N 03)2 

561 

31.1 

nitrate 

Ca(N03)2-4H20 

42.6 

33.9 

oxide 

CaO 

2600 

214.0 

sulfate 

CaS04 

1400 

49.2 

titanate 

CaTiOa 

1257 

4.0 
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HEAT OF FUSION OF INORGANIC COMPOUNDS 


Name 


Formula 


AH 

Carbon dioxide 


CO 2 

- 66.2 

45.2 

monoxide 


CO 


7.1 

Cerium chloride 


CeClj 

822 

32.5 

Cesium bromide 


CsBr 

636 

8.0 

chloride 


CsCI 

645 

21.4 

fluoride 


CsF 

682 

16.1 

hydroxide 


CsOH 

272.3 

10.7 

nitrate 


C 8 NO 3 

417 

16.7 

Chromium chloride (ous) 

. 

CrCl 2 

81 50 61nun 

62.7 

Cobalt chloride 

o 

C 0 CI 2 

724 

57.0 

nitrate 


Co(N 03 ) 2 - 6 H 20 

57 

30.2 

Copper chloride (ous) 

13 

CuCI 

430 

24.2 

nitrate (ic) 

« 

Cu(N 03 ) 2 - 6 H 20 

24.4 

. 29.4 

oxide (ous) 

o 

E 

CU 2 O 

1229 

93.6 

sulfide (ous) 


CuzS 

1127 

34.5 

Gallium chloride 

o 

GazCia 

77 510111m 

14.5 

Germanium hydride 

o 

GeH4 

-165.9 

2.6 

Hafnium borohydride 

lA 

CM 

Hf(BH4)4 

2920 Omm 

12.6 

Hydrazine hydrochloride 

o 

rs: 2 H 4 HCi 

92.6 

53.1 

Hydrogen bromide 

CO 

HBr 

- 86.86 

7.1 

chloride 

X 

HCI 

-114.19 

13.1 

cyanide 

N 

z 

HCN 

— 13.241'tO>4mm 

74.3 

fluoride 

o 

HF 

-83.07 

54.7 

iodide 

c 

HI 

-50.79 

5.4 

peroxide 


H 2 O 2 

-1.7 

74 

selenide 


HzSe 

— 66.73204 4iiim 

7.4 

seienide (heavy) 

X 

DzSe 

-66.92^02 ♦“«» 

6.8 

sulfide 


HzS 

— 85 53' 73 9min 

16.7 

sulfide (heavy) 


D 2 S 

— 86. 02'*2nun 

15.7 

sulfide (di) 


H 2 S 2 

-89.8 

27.2 

teltunde 


HzTe 

-51 

7.7 

Indium trimethyl 


In(CH3)3 

88.4153nus 

23.6 

Iodine chloride 


ICI 

27 . 333 Zinin 

11.3 

fluoride 


Ifs 

_910 Imm 

17.3 

Iron carbonyl 


Fe(GO )5 

-21 

16.6 

chloride (ic) 


FeCU 

3Q4582inm 

63.5 

chloride (ous) 


FeClz 

677 

81.1 

oxide (wustite) 


Feo 95 O 

1368 

104.4 

oxide (ous, ic) 


F 03 O 4 

1594 

142.5 

Lead bromide 


PbBrz 

497 

10.9 

chloride 


PbClz 

498 

20.5 

fluoride 


PbFz 

822 

7.3 

iodide 


Pblz 

412 

11.3 

oxide (yellow) 


PbO 

886 

12.5 

sulfate 


PbS04 

1087 

31.7 

sulftde 


PbS 

1114 

17.6 

Lithium bromide 


LiBr 

550 

33.4 

chloride 


LiCI 

610 

75.5 

fluoride 


LIF 

845 

92.5 

molybdate 


Li2lVlo04 

705 

24.2 

nitrate 


LiN03 

254 

88.5 

nitrate 


LiNOs-SHzO 

29.9 

70.7 

silicate (meta) 


LizSiOs 

1188 

80.1 

eilicate (ortho) 


Li4Si04 

1250 

61.8 

sulfate 


Li2S04 

859 

27.3 

tungstate 


LI 2 WO 4 

742 

26.7 
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HEAT OF FUSION OF INORGANIC COMPOUNDS 


Name 

Formula 



Magnesium bromide 

MgBr2 

711 

45.1 

chloride 

MgCl2 

714 

108.2 

chloride 

MgCl2*6H20 

117 

40.3 

fluoride 

MaF2 

1263 

223.0 

nitrate 

Mg(N03)2-6H20 

89.9 

38.2 

oxide 

MgO 

2800 

458.8 

phosphate 

M03(P04)2 

1184 

41.8 

potassium chloride 

KCIMaClz 

487 

74.7 

silicate 

MgSiOs 

1525 

146.4 

sulfate 

MgS 04 

1127 

29.1 

Manganese chloride 

MnCl2 

650 

71.5 

nitrate 

Mn(N03)2-3H20 

35.5 

28.0 

nitrate 

Mn(N03)2-6H2a 

25.8 

33.5 

silicate 

MnSiOs 

1272 

61.6 

Mercury bromide 

HgBrz 

241 

11.0 

chloride 

HgCl2 

27741 Bmm 

15.3 

iodide (yellow) 

Hgl2 

257 

10.0 

Molybdenum fluoride 

MoF« 

17.5 

10.5 

Nickel nitrate 

Ni(N 03 ) 2 - 6 H 20 

56.7 

36.4 

sulfide 

NiaS 

645 

20.1 

sulfide 

Ni 3 S 2 

790 

24.2 

Niobium chloride 

NbCIs 

210330inn> 

31.5 

Nitric acid 

HNO3 

-41.6 

39.7 

acid 

HNO3H2O 

-37.6 

51.6 

acid 

HN03-3H20 

-18.5 

59.4 

oxide 

NO 

-163.6164 4mm 

18.3 

Nitrogen tetroxide 

N 2 O 4 

— 11 .2139 Brom 

38.1 

Nitrous oxide 

N2O 

—90.8®*® 

35.5 

Osmium tetroxide 

OSO4 

40.1 

13.4 

Palladium chloride 

PdClz 

678 

54.6 

Phosphine 

PH3 

-133.827.3mm 

7.9 

Phosphoric acid (ortho) 

H3PO4 

42.4 

25.7 

acid (ortho) 

H 3 P 04 K 2 H 20 

29.4 

34.0 

acid (hypo) 

H4P206-2H20 

62 

4.2 

acid (pyro) 

H4P207 

61 

12.4 

acid (pyro) 

H4P207H/2H20 

26 

15.3 

Phosphorous acid (hypo) 

H3P02 

26.5 

35.2 

acid (ortho) 

H3P03 

70.1 

37.4 

Phosphorus fluoride 

PFs 

__93 8427mtn 

22.2 

oxychloride 

POCI3 

1.2 

20.3 

oxyfluoride 

POF3 

_ 39. 4778mm 

37.5 

pentoxide (II) 

P 4 O 10 

42037OOinm 

17.6 

pentoxide (I) 

P4O10 

572570mm 

40.5 

Potassium borate (meta) 

KB02 

947 

69.6 

bromide 

KBr 

7350 3mm 

58.8 

carbonate 

K2CO3 

896 

56.4 

chloride 

KCI 

7720 4nim 

81.8 

chromate 

KaCrOA 

980 

35.5 

cyanide 

KCN 

610 

53.4 

dichromate 

K 2 Cr 207 

398 

28.9 

fluoride 

KF 

856 

117 

fluoride, acid 

KHF2 

238.7 

20.2 

hydroxide 

KOH 

400 

32.1 

molybdate 

KzMoOa 

926 

16.8 

nitrate 

KNO3 

337 

27.7 

phosphate (meta) 

KPO 3 

810 

17.8 
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HEAT OF FUSION OF INORGANIC COMPOUNDS 


! Name 

Formula 



1 Potassium phosphate (ortho) 

KjP04 

1340 

41.9 

phosphate (pyro) 

K 4 P 2 O 7 

1090 

42.4 

rhenate 

KRe04 

551 

70.5 

silicate 

K20-4S102 

765 

35.0 

sulfate 

K 2 SO 4 

1069 

50.3 

thiocyanate 

KCNS 

177 

25.7 

tungstate (ortho) 

K 2 WO 4 

930 

13.5 

Rhenium fluoride 

ReFc 

18.8 

16.7 

oxide 

R 62 O 7 

296 

31 .6 

Rubidium bromide 

RbBr 

680 

22.4 

chloride 

RbCI 

717 

36.4 

fluoride 

RbF 

775 

39.5 

hydroxide 

RbOH 

301 

. 15.8 

iodide 

Rbl 

640 

14.1 

nitrate 

RbNOa 

316 

9.1 

Selenic acid 

H2Se04 

60 

23.8 

acid 

H 2 S 0 O 4 H 2 O 

26 

29.1 

Selenium fluoride 

SeF« 

-.34,6f»>Omm 

8.8 

oxychloride 

SeOCiz 

10.8 

6.1 

Silicon chloride 

SiCU 

-68 

10.8 

dioxide (quartz) 

Si02 

1610 

33.9 

dioxide (cristobalite) 

Si02 

1728 

30.6 

fluoride 

SiF4 

— 90 . 3 ^ 320mm 

16.2 

fluoride 

SizFfi 

— 18 . 7780 inm 

20.6 

fluoride 

S 1 H 2 F 2 

-122 

14.7 

hydride 

SiH4 

- 184.7 

5.0 

tetraethoxy 

Si(OC2Hs)4 

- 82.6 

10,1 

tetramethyl (I) 

Si(CH3)4 

- 102.1 

16.2 

tetramethyl (11) 

SI(CH3)4 

- 99.0 

18.7 

Silver bromide 

AgBr 

430 

11.6 

chloride 

AgCl 

455 

22.1 

cyanide 

AgCN 

350 

20.9 

iodide 

Agl 

558 

9.6 

nitrate 

AgNOs 

210 

16.2 

sulfate 

Ag 2 S 04 

660 

12.8 

sulfide 

AgzS 

842 

13.6 

Sodium bromide 

NaBr 

750 

59.3 

carbonate 

NazCO} 

854 

75.5 

chlorate 

NaClOs 

255 

50.7 

chloride 

NaCI 

808 

116.3 

chromate 

Na2CrO4-10H2O 

19.9 

43.8 

cyanide 

NaCN 

562 

81.6 

fluoride 

NaF 

995 

185.7 

hydroxide 

NaOH 

320 

42.5 

iodide 

Nal 

662 

35.0 

molybdate 

Na2Mo04 

687 

17.5 

nitrate 

NaNO, 

310 

44.7 

phosphate 

Na 2 HP 04 - 12 H 20 

34.6 

66.8 

phosphate (pyro) 

Na4P207 

970 

52.6 

silicate (meta) 

NazSiO} 

1089 

102.4 

silicate 

NazSizOs 

874 

46.7 

sulfate 

Na2S04 

890 

40.8 

sulfate 

Na2SO4*10H2O 

32.4 

57.1 

sulfide 

NazS 

950 

20.5 

thiocyanate 

NaCNS 

323 

54.3 

thiosulfate 

NazSzOa’SHzO 

48.5 

22.6 
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HEAT OF FUSION OF INORGANIC COMPOUNDS 


Maine 

Formula 

/, '‘C 

AH 

Sodium titanate 

NazTiOa 

1030 

118.4 

tungstate 

Na 2 W 04 

695.5 

19.4 

Stannic bromide 

SnBr4 

30 

6.8 

chloride 

SnCl4 

-33.3 

8.4 

iodide 

Snl4 

144.5 

7.2 

Stannous bromide 

SnBrz 

232 

6.1 

chloride 

SnClz 

247 

15.8 

Strontium bromide 

SrBra 

643 

19.4 

chloride 

SrClz 

875 

25.9 

fluoride 

SrFz 

1400 

34.2 

phosphate 

Sr 3 (P 04)2 

1767 

40.8 

Sulfur fluoride 

Sh 

-50.7’700mni 

8.2 

oxide (di) 

SO2 

—75 51 3iiun 

27.6 

oxide (tri) (III) 

SO3 

16.8^ 60tMiu 

5.9 

oxide (tri) (II) 

SO3 

32.5400inin 

30.9 

oxide (tri) (I) 

SO3 

62 2'760nua 

76.1 

Sulfuric acid 

H2SO4 

10.4 

24.1 

acid 

H2SO4H2O 

8 5 

39.9 

acid (pyro) 

H2S2O7 

34.9 

17 9 

Tantalum bromide 

TaBrs 

267n0imn 

18.3 

chloride 

TaCIs 

211415mm 

31.0 

Tellurium chloride 

TeCU 

224.1 

16.7 

fluoride 

TeFe 

— 37 . 

6.2 

Thallous bromide 

TIBr 

4592 Imm 

12 7 

carbonate 

TIzCOj 

273 

9.4 

chloride 

TICI 

429 

16.7 

iodide (red) 

Til 

4401 Omra 

8.1 

nitrate 

TINO3 

206.5 

8.6 

sulfate 

TI2SO4 

632 

10.9 

Titanium bromide 

TiBr4 

38 5 

5.7 

chloride 

TiCU 

-23 

11.8 

Tungsten chloride 

WCIfi 

284233Tnni 

0.8 

fluoride 

WFfi 

2 , 5420mm 

1.7 

oxytetrachloride 

WOCI4 

210355inm 

4.1 

Uranium bromide 

UBfa 

7520 Olmra 

23.0 

fluoride 

UFe 

64 . QH 33mm 

13.8 

Vanadium oxide (tetra) 

V 204 

1542 

164.0 

oxide (penta) 

V2O5 

670 

85.5 

Water 

H2O 

0 

79.67 

Water (heavy) 

D2O 

3 82 

74.9 

Zinc chloride 

ZnClz 

275 

40.4 

nitrate 

Zn(N 03 ) 2 - 6 H 20 

36.1 

31.1 

Zirconium borohydride 

Zr(BH4)4 

28.719mm 

26.6 
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HEAT OF VAPORIZATION OF COMPOUNDS 

For eK^ments see special table. 

The lieat of vaporization {AHv) is given in gram-K)alories (15®) per gram. To convert 
to: (a) joules (abs) per gram multiply by 4.185; (6) joules (int) per gram multiply b^ 
4.183; (c) btu per pound multiply by 1.8. 
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HEAT OF VAPORIZATION OF COMPOUNDS 


Name 

F'orrnula 


LHv 

Benzene 

CeHe 

220 

62.1 



260 

43.8 



288.5 

0 

Benzonitrile 

CeHsCN 

189 

87.7 

Benzyi alcohoi 

CfiHsCHaOH 

204.3 

112.3 

Bismuth bromide 

BiBra 

461 

40.2 

chioride 

Bids 

441 

55.0 

Boron bromide 

BBra 

91.3 

29.1 

chioride 

BCIa 

10 

38.2 

fluoride 

BFa 

-100.9 

68.1 

hydride 

BaHe 

-92.4 

133.1 

hydride 

BaH.o 

16 

152.1 

hydride 

BsHs 

58 

121 .9 

hydride 

BsHn 

67 

130.4 

Bromobenzene 

CeHsBr 

155.9 

57.6 

1 Butanes: I 

n-butane 

C4H,o 

-0.50 

92.09 



10 

89.8 



25 

86.6 

iao'butane 

C 4 H 10 

-11.72 

87.66 




0 

85.1 



10 

82.4 



25 

78 6 

1 Butenes: I 

l-butene 

C4H« 

-6.25 

93.36 



25 

86.8 

cis- 2 -butene 

C 4 H 8 

3.72 

99.46 



25 

86.8 

trans-2-butene 

C 4 H 8 

0.88 

96.94 



25 

91.8 

»8o-butene 

C 4 H 8 

-6.90 

94.22 



25 

87.7 

rr-Butyl acetate 

CH 3 C 02 C 4 H 9 

124.0 

73.8 

alcohoi 

C 4 H 90 H 

116.8 

141.3 

formate 

HC 02 C 4 H 9 

105.1 

86.8 

iodide 

C 4 H 9 I 

129.5 

45.9 

sec-Butyi alcohoi 

C 4 H 90 H 

98.1 

134 

tert-Butyl alcohol 

C 4 H 90 H 

83 

130.5 

j«o-Butyi acetate 

CH 3 C 02 C 4 H 9 

115.5 

73.8 

alcohol 

C 4 H 90 H 

106.9 

138.1 

r»- butyrate 

C 3 H 7 C 02 C 4 H 9 

157 

64.5 

iao-butyrate 

C 3 H 7 C 02 C 4 H 9 

148 

63.3 

formate 

HC 02 C 4 H 9 

97 

78.5 

propionate 

C 2 H 5 C 02 C 4 H 9 

137 

65.9 

n-valerate 

C 4 H 9 C 02 C 4 H 9 

169 

57.8 

i«o-valerate 

C 4 H 9 C 02 C 4 H 9 

169 

60.5 

n-ButyrIc acid 

C3H7C02H 

163.5 

114.0 

nitrile 

C 3 H 7 CN 

117.4 

114.9 

iao-Butyric acid 

C 3 H 7 C 02 H 

154 

111.6 

Cadmium chloride 

CdCl 2 

967 

162.9 

iodide 

Cdl 2 

796 

69.3 

oxide 

CdO 

1559 

41.9* 

Capronitrile 

CsHnCN 

156 

88.2 

Carbon dioxide 

COz 

-60 

87.2 



-50 

-40 

83.4 

79.6 


* Heat of sublimation for solid to gas. 
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HEAT OF VAPORIZATION OF COMPOUNDS 


Name 

Formula 


Alfv 

Carbon dioxide 

COz 

~30 

71.4 



-20 

66.9 



-10 

61.4 



0 

56.0 



10 

46.6 



20 

35.1 



30 

11.9 

disulfide 

CSz 

0 

89.4 




46.3 

84.1 



100 

75.5 



140 

67.4 

monoxide 

CO 

-192 

50.4 

oxychloride 

COCIz 

8.0 

60.6 

oxysulfide 

COS 

-50.2 

73.6 

tetrachloride 

CCl4 

0 

52.1 

tetrafluoride 

CF 4 

-127.9 

35.3 

Carvacrol 

I 

0 

1 

0 

d 

237 

68.1 

Cesium bromide 

CsBr 

1300 

172.7 

chloride 

CsCI 

1303 

222.1 

fluoride 

CsF 

1251 

228.4 

iodide 

Csl 

1280 

140.9 

Chloral 

CCI 3 CHO 


54 

hydrate 

CCl 3 CH(OH)z 

96 

131 .9 

Chlorine dioxide 

CIOz 

10.9 

105.2 

fluoride 

CIF 3 

11.3 

63.7 

heptoxide 

CI 2 O 7 

79 

46.4 

monoxide 

CI 2 O 

2.0 

72.3 

Chlorobenzene 

CsHsCI 

130.6 

77.6 

^-Chioroethyl acetate 

CH 3 CO 2 C 2 H 4 CI 

141.5 

80.8 

alcohol 

CIC 2 H 4 OH 

126.5 

122.9 

Chloroform 

CHCI 3 

0 

64.7 



40 

60.9 



61.5 

59.0 



100 

55.2 



263 

0 

Chlorosulfonic acid 

CISO 3 H 

151 

110.2 

Chlorotoluene (o) 

CIC 6 H 4 CH 3 

158.1 

72.6 

(p) 

CIC«H4CH3 

160.4 

73.1 

Chromyl chloride 

CrOjClz 

117 

53.3 

Cobalt chloride 

CoClz 

1050 

209.2 

Cresol (m) 

CH 3 CSH 4 OH 

202 

100.6 

Cyanogen 

(CN )2 

0 

103 

chloride 

CNCI 

13 

135 

fluoride 

CIMF 

-72.8 

128.4* 

iodide 

CNI 

141 

91.4* 

Cyclopentane 

CsHio 

25 

97.1 

Cyclohexane 

CeHiz 

25 

93.8 



80.7 

85.6 

Cyclohexanol 

CeHiiOH 

161.6 

108.2 

Cyclohexene 

CsHto 

81.6 

88.7 

Cyclohexyl chloride 

CsHiiCI 

142 

74.8 

Cymene (p) 

C,H7C«H4CH3 

176 

67.6 

n- Decane 

Cio H 22 

160 

60.2 

Dichloroacetic acid 

CIzCHCOzH 

194.4 

77.2 

Dich iorod if 1 uor omethane 

CCIzFz 

-29.8 

40.4 

Diethyl amine 

(C2H5)zNH 

58 

91.0 


* Heat of sublimation for solid to gas. 
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HEAT OF VAPORIZATION OF COMPOUNDS 
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HEAT OF VAPORIZATION OF COMPOUNDS 


Name 

Formula 


AHv 

Methyl phenyl ether 

CHjOCeHs 

153 

81.5 

propionate 

C 2 H 5 CO 2 CH 3 

79.0 

87.6 

iao>propyl ketone 

CH 3 COC 3 H 7 

92 

89.8 

n- valerate 

C 4 H 9 CO 2 C Hi 

116 

70.0 

iso-valerate 

C4H9C02CH3 

116 

72.4 

M ethyl al 

C3Ha02 

42 

89.8 

Methylene chloride 

CH 2 CI 2 

40.5 

78.6 

Molybdenum fluoride 

MoFe 

36 

28.6 

Naphthalene 

CioHs 

218 

75.5 

Nickel carbonyl 

Ni(CO)4 

42.5 

41.0 

chloride 

NiCl 2 

987 

373. 2* 

Nitric acid 

HNO 3 

86.0 

114.9 

oxide 

NO 

-151.7 

110.2 

Nitrobenzene 

CsHsNOa 

210 

79.1 

Nitromethane 

CH 3 NO 2 

99.9 

135.0 

Nitrogen fluoride 

NFs 

-129.0 

42.3 

oxychloride 

NOCI 

-6.4 

93.7 

pentoxide 

N 2 O 5 

50 

44.8 

Nitrous oxide 

N 2 O 

-88.5 

89.8 



-20 

66.9 



0 

59.7 



20 

43.7 

Nonanes: 


35 

13.5 

n-nonane 

C 9 H 20 

25 

86.5 



150.8 

70.4 

2-Me-octane 

C 9 H 20 

25 

83.2 



143.3 

68.3 

d-Me-octane 

C 9 H 20 

25 

83.4 



144.8 

68.5 

4- M e-octane 

C 9 H 20 

25 

83.4 



142.5 

68.2 

3-Et-heptane 

C 9 H 20 

25 

83.5 



143 

68.5 

4-Et-heptane 

C 9 H 20 

25 

83.5 



142 

68.3 

2,2-Di Me-heptane 

C 9 H 20 

25 

78.8 



130.5 

64.8 

2,3- Di Me-heptane 

C 9 H 20 

25 

81.6 



140.7 

67.3 

2,4- Di Me-heptane 

C 9 H 20 

25 

79.9 



133 

65.9 

2,5- Di Me-heptane 

C 9 H 20 

25 

79.9 



136 

66.4 

2, 6- Di Me-heptane 

C 9 H 20 

25 

79.8 



135.2 

66.2 

3,3-Di Me-heptane 

C 9 H 20 

25 

79.5 



137.3 

65.8 

3,4- Di Me-heptane 

C 9 H 20 

25 

81.7 



143 

67.8 

3,5- Di Me-heptane 

C 9 H 20 

25 

80.1 



136 

66.4 

4,4-Di Me-heptane 

C 9 H 20 

25 

79.5 



138 

65.9 

2-Me-3-Et-hexane 

C 9 H 20 

25 

81.7 



139 

67.1 


^ Heat of sublimation for solid to gas. 
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flEAT OF VAPORIZATION OF COMPOUNDS 


Name 

Formula 


AHv 

2- M 0-4- Et- h ex a n e 

C9H20 

25 

80.1 



136 

66.4 

3* M e-3- Et-hexane 

C9H20 

25 

80.2 



143 

66.6 

3-Me>4-Et-hexane 

C9H20 

25 

81.9 



143 

67.8 

2,3,3-T ri Me-hexane 

C9H20 

25 

78.1 



134 

64.8 

2,2, 4-T ri- Me-hexane 

C9H20 

25 

75.6 



126.5 

63.4 

2,2,5-T r j Me-hexane 

C9H20 

25 

74.9 



124.1 

62.9 

2,3,3-T ri Me-hexane 

C9H20 

25 

78.7 



138 

65.2 

2,3, 4-T ri Me-hexane 

C9H20 

25 

80.0 



140 

66.5 

2,3,5-T ri Me-hexane 

C9H20 

25 

77.2 



131 .4 

64 9 

2,2, 4-Tri Me-hexane 

C9H20 

25 

76.1 



131 

63 9 

3, 3, 4-T ri Me-hexane 

C9H20 

25 

78.8 



139 

65.5 

3,3-DiEt-pentane 

C9H20 

25 

80.8 



146.5 

67.1 

2,2-Di Me-3-Et-pentane 

C9H20 

25 

78.3 



133.8 

64.9 

2,3-Dj Me-3-Et-pentane 

C9H20 

25 

79.3 



142 

65.8 

2,4-Di Me-3-Et-pentane 

C9H20 

25 

80.0 



136.7 

66.0 

2,2,3,3-TetraMe-pentane 

C9H20 

25 

76.4 



140.2 

65.7 

2,2,3, 4-TetraMe-pentane 

C9H20 

25 

76.4 



133.0 

63.9 

2,2,4,4-TetraMe-pentane 

C9H20 

25 

71.0 



122.3 

61.2 

2, 3,3,4-T6traM e-pentane 

C9H20 

25 

77.8 

Octanes: 


141.5 

65.1 

re-pctane 

CsHib 

25 

86.8 



125.7 

73.2 

2-Me-heptane 

CaH,* 

25 

83.0 


117.6 

70.3 

3- M e-heptane 

CaHis 

25 

83.4 


118.9 

71.3 

4- M e-heptane 

CsH,* 

25 

83.0 


117.7 

70.9 

3-Et-hexane 

CbHib 

25 

83.0 



118.5 

71.7 

2,2-Di Me-hexane 

CsH, 8 

25 

78.0 


106.8 

67.7 

2,3- Di Me-hexane 

CsH, 8 

25 

115.6 

81.2 

70.2 

2,4-Di Me-hexane 

C8H,S 

25 

109.4 

79.0 

68.5 

2,5- Di Me-hexane 

C8H,8 

25 

79.2 
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HEAT OF VAPORIZATION OF COMPOUNDS 


Name 

Formula 

f, ®C 

AHv 

2,5-Di Me-hexane 


109.1 

68.6 

3,3-OiMe-h6xane 

CsHis 

25 

78.5 



112.0 

68.5 

3,4- Di Me-hexane 

CsHts 

25 

81.6 



117.7 

70.2 

2 - Me-3-Et-pentane 

CsHis 

25 

80.6 



115.7 

69.7 

3- Me-3-Et-pentane 

CaHia 

25 

79.5 



118.3 

69.3 

2, 2,3-Tri Me- pentane 

CaH,a 

25 

77.2 



109.8 

67.3 

2,2,4-T rl Me-pentane 

CaHia 

25 

73.5 



99.2 

64,9 

2,3,3-T ri Me-pentane 

CaHia 

25 

77.9 



114.8 

68.1 

2,3,4-T r 1 M e-pe ntane 

CaHia 

25 

78.9 



113.5 

68.4 

2,2,3,3-TetraMe-butane 

CaHia 

25 

89.6* 



106.3 

66.2 

Octyl alcohol (n) 

CaHiyOH 

196 

97.5 

alcohol (aec) (dl) 

C 8 H 17 OH 

180 

94.4 

Osmium tetroxide 

Pentanes : 

OSO 4 

130 

37.2 

n-pentana 

CsHiz 

25 

87.5 



36.1 

85.4 

fso-pentane 

CsHia 

25 

81.5 



27.9 

81.0 

2,2-Di Me-propane 

CjHiz 

9.5 

75.4 



25 

72.2 

Phosphine 

PH 3 

-87.7 

102. 6* 

Phosphorus oxychloride 

POCI 3 

105.1 

54.6 

pentoxide 

PzOs 

591 

72.8 

trichloride 

PCI 3 

78 

51.4 

trioxide 

P 2 O 3 

174 

47.2 

Picoline (a) 

C 5 H 4 NCH 3 

129 

90.8 

Piperidine 

C 5 H 11 N 

106 

89.4 

Potassium bromide 

KBr 

1376 

321 . 0 

chloride 

KCi 

1417 

542 

fluoride 

KF 

1505 

721.2 

hydroxide 

KOH 

1324 

579.3 

iodide 

KI 

1330 

224.1 

Propane 

C,Ha 

-42.1 

101 .8 



-20 

95.3 



0 

89.6 



20 

83.4 

Propionic acid 

CzHsCOaH 

139.4 

98.8 

Propionitriie 

C 2 H 5 CN 

97 

134.3 

n-Propyl acetate 

CH 3 CO 2 C 3 H 7 

100.4 

80.3 

alcohol 

C 3 H 7 OH 

97.2 

164.4 

benzene 

C 6 H 5 C 3 H 7 

25 

91.9 



159.2 

76.0 

n-butyrate 

C 3 H 7 CO 2 C 3 H 7 

143.6 

68.3 

ftso-butyrate 

C 3 H 7 CO 2 C 3 H 7 

134 

63.8 

formate 

HCO 2 C 3 H 7 

80 

88.1 

propionate 

C 2 HSCO 2 C 3 H 7 

120.6 

74.9 

iao-valerate 

C4H»C02C3H7 

166 

64.5 


* Heat of aubUmation for solid to gas. 
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HEAT OF VAPORIZATION OF COMPOUNDS 


Name 

Formula 


AHv 

jao-Propyl alcohol 

C 3 H 7 OH 

82.3 

159.4 

benzene (cumene) 

C 6 H 5 C 3 H 7 

25 

89.8 



152.4 

74.6 

Propylene 

C 3 H 6 

-47.7 

104.6 

Pyridine 

C 5 H 5 N 

114.1 

107.4 

Rhenium heptoxide 

R 02 O 7 

362.4 

372.7 

Rubidium bromide 

RbBr 

1352 

224.4 

chloride 

RbCI 

1381 

305.3 

fluoride 

RbF 

1408 

378.1 

iodide 

Rbl 

1304 

169.3 

Salicyialdehyde 

CfiHsOCHO 

196 

74.8 

Selenium oxide 

Se 02 

317 

188.3* 

Silicochloroform 

SiHCl3 

31.8 

47.0 

Silicon bromohydride 

SiHaBr 

2.4 

50.9 

chlorotrifluoride 

SiFaCI 

-70.1 

37.0 

dibromohydride 

Si H 2 Br 2 

70.5 

36.0 

dichlorodifluoride 

SiFzClz 

-31.5 

37.1 

hydride (silane) 

SiH4 

- 111.6 

92.2 

hydride (silicoethane) 

S 12 H 6 

-14.3 

82.2 

hydride (trisilane) 

Sia Ha 

53.1 

73.5 

hydride (tetrasiiane) 

S 14 H 10 

100 

72.7 

oxychloride 

Si20Cla 

135.6 

31.0 

tetrachloride 

SiCl4 

57 

36.1 

tetrafluoride 

SiF4 

-94.8 

68.9* 

trifluoride 

S 12 F 6 

-18.9 

61.1* 

Silver chloride 

AgCI 

1564 

296.7 

iodide 

Agl 

1506 

146.7 

Sodium bromide 

NaBr 

1392 

368.8 

chloride 

NaCI 

1465 

697.6 

cyanide 

NaCN 

1500 

760.8 

fluoride 

NaF 

1704 

1268.1 

hydroxide 

NaOH 

1388 

787.5 

iodide 

Nal 

1300 

262.8 

Sulfur chloride 

S 2 CI 2 

138 

63.9 

dioxide 

SOz 

- 10.8 

94.9 



0 

91 .3 



10 

87.7 



20 

84.1 



30 

80.8 



40 

71.2 

. 


50 

73.8 



60 

70.3 

hexafluoride 

SFe 

-63.5 

38.3* 

pentoxy d i chloride 

SO 3 SO 2 CI 2 

140 

61.2 

trioxide 

SO 3 

53 

118.5 

Sulfuric acid 

H 2 SO 4 

326 

122.1 

Sulfuryi chloride 

SO 2 CI 2 

69.1 

49.4 

Tetrachloroethane 

(CHClz)* 

145.0 

65.1 

Tetrachloroethylene 

(CC!2)2 

120.7 

50.1 

Tellurium hexafluoride 

TeFe 

—38.6 

27.7* 

tetrachloride 

TeCU 

392 

62.5 

Thallium bromide 

TIBr 

819 

83.7 

chloride 

TICI 

807 

101.8 

iodide 

TII 

823 

76.6 

Thionyl bromide 

SOBrz 

139.5 

47.7 

chloride 

SOCI 2 

82 

54.5 


* Heat of sublimation for solid to gas. 
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HEAT OF VAPORIZATION OF COMPOUNDS 


Name 

Formula 


AHv 

Tin chloride (ous) 

SnCl 2 

623 

109.4 

chloride (ic) 

SnC(4 

100 

31.8 



110 

31.2 



120 

30.5 



200 

24.6 



280 

15.6 

hydride 

SnH4 

-62.3 

36.0 

tetramethyl 

Sn(CH3)4 

78.3 

40.9 

Titanium tetrachloride 

TiCU 

136 

44.0 

Toluene 

CeHsCH, 

26 

98.6 



110.6 

86.8 

Toluidine (a) 

C7H7NH2 

198 

95.1 

Trichloroethylene 

C2HCI3 

85.7 

57.3 

TriMe-benzene (1,2,3) 

C 6 H 3 (CH 3)3 

25 

97. '6 



176.2 

79.6 

(1,2,4) (pseudocumene) 

C 6 H 3 (CH 3)3 

25 

95.3 



169.3 

78.0 

(1 ,3,5) (mesitylene) 

C 6 H 3 (CH 3)3 

25 

94.4 



164.7 

77.6 

Tungsten fluoride 

WFe 

17.3 

21.3 

Turpentine 

C 10 H 16 

156 

68.6 

Uranium hexafluoride 

UFe 

55.1 

28.4* 

Valeric acid (n) 

C4H9CO2H 

184.6 

103.2 

acid (iso) 

C4H9CO2H 

176.3 

101.1 

Valeronitrile (n) 

C4H9CN 

129 

96.3 

Water t 

H2O 

0 

595.9 



10 

590.4 



20 

584.9 



30 

679.5 



40 

574.0 



50 

568.5 



60 

563.2 



70 

557.5 



80 

551 .5 



90 

545.8 



100 

539.55 



no 

532.9 



120 

525.7 



130 

518.5 



140 

511.1 



160 

503.5 



160 

495.6 



170 

487.2 



180 

478.6 

Water, heavy 

D 2 O 

101.4 

496.5 

Xylene (o) 

C«H4(CH3)z 

25 

97.8 



144.4 

82.9 

(m) 

C6H4(CH3)2 

25 

96.0 



139.1 

82.0 

(p) 

C,H4(CH3)2 

25 

95.4 



138.4 

81 .2 

Zinc chloride 

ZnCl 2 

732 

210.6 

diethyl 

Zn(C2Hs)2 

118 

72.6 

Zirconium bromide 

ZrBr4 

357 

62.8* 

chloride 

ZrCU 

311 

108.5* 

iodide 

Zrl4 

431 

48.5* 


* Heat of sublimatfon for solid to gas. 
t See also steam table. 
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LOGARITHM OF FQUlLIBRnJM CONSTANT, logu> K 



29.973 





Compoimd log K 

Temperature in ®K 

298.16® 500® 700® 900® 1100® 1300® 1500® 

etefies (GoiTt): 

2,5-DiM e-hexane -1.832 -18.249 -25.817 -30.160 
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LOGARITHM OF EQUILIBRIUM CONSTANT, logu K 
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HEAT OF COMBUSTION OF VARIOUS SUBSTANCES 

In the table below, gaseous products of combustion are to be assumed unless 
otherwise stated. See special tables for foods, coals, gases, and organic compounds. 
To convert gram-calories per gram to B.T.U. per pound, multiply the values below 
by 1800, 


Substance 

k-R.-cal. 
per griiin 

Asphalt 

9.532 

Castor oil 

8.850 

Cod liver oil 

9.40 

Cottonseed oil 

9.40 

Dynamite (75%) 

1.29 

Graphite a 7.840; 

/5 7.856 

Guncotton 

1.0563 

Hemoglobin 

5.89 

Hydrogen (to H 2 O, liq.) 

34.18 

Hydrogen (to H 2 O, steam) 

29.15 

Linseed oil 

9.41 

Mining powder 

0.5088 

Paraffin 

10.34 

Paraffin oil 

9.80 


I Petroleum 

10.30 to 
10.33 

Pitch 

8.4 

Rape-seed oil 

9.45 

Sawdust, pressed 

4.065 

Spermaceti 

9.95 

Sulfur, monodinic (to SO 2 ) 

2.241 

Sulfur, rhombic (to SO 2 ) 

2.221 

Whale oil 

9.47 

Wood, beech (13% H 2 O) 

4.168 

Wood, birch ( 11 . 8 % H 2 O) 

4.207 

Wood, oak (13.3% H 2 O) 

3.990 

Wood, pine ( 12 . 2 % H 2 O) 

4.422 


HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 

(Kharasch, Hu. Stand. Jour. Research^ Vol. 2, p. 359 (1929) ) 

The heat of combustion is expressed in kilogram calories per gram formula weight 
of the compound as given in the table; the values arc based upon a combustion at 
atmospheric pressure and at. 20°C, the final combustion products consisting of liquid 
water, gaseous carbon dioxide and gaseous nitrogen. To convert to British Thermal 
Units (li.T.U.) multiply the value in kg-cal. by 3.9685. 


Name 

Formula 

Physical 

state 

Heat of 
combuBtioQ 
in kg. cal. 

Acetaldehyde 

CH 3 CHO 

hq. 

279.0 

Acetamide 

CH 3 CONH 2 

solid 

282.6 

Acetanilide 

CsHsNHCOCHj 

solid 

1010.4 

Acetic acid 

CH 3 COOH 

liq. 

209.4 

Acetic anhydride 

(CHjCOzO 

liq. 

431.9 

Acetone 

CH 3 COCH 3 

liq. 

426.8 

Acetonitrile 

CH 3 CN 

liq. 

302.4 

Acetophenone 

CH 3 COC 6 H 5 

solid 

988.9 

Acetyi ace tone 

CH 3 COCH 2 COCHS 

liq. 

615.9 

Acetylene 

C 2 H 2 

gas 

312.0 

Acrolein 

CH2:CHCH0 

liq. 

389.6 

Acrylic acid 

CHzrCHCOOH 

liq. 

327.5 

Adipic acid 

H00C.(CH2)4.C00H 

solid 

669.0 

Alanine 

CH3CH(NH2)C00H 

solid 

387.7 

Aldol 

CH 3 CHOHCH 2 CHO 

liq. 

546.6 

Alizarin 

Ci4H602(0H)2-(1,2) 

solid 

1448.9 

Allylacetic acid 

C 3 H 5 .CH 2 COOH 

liq. 

641.6 

Allyl alcohol 

CHz.CHCHzOH 

liq. 

442.4 

Allylamine 

CH 2 :CHCH 2 NH 2 

gas 

528.1 

Allyidiethyl carbinol 

C 3 H 5 ( C 2 Hs) 2 COH 

liq. 

1207 

Allyidimethyl carbinol 

C3H5(CH3 )2C0H 

liq. 

886.5 

Allylene 

CHaCiCH 

gas 

465.1 

P- Ami noazobenzene 

C 6 H 5 N 2 C 6 H 4 NH 2 

eoiid 

1574.0 

P-Aminophenoi 

HOC6H4NH2 

solid 

760.0 

Amygdalin 

C 20 H 27 O 11 N 

solid 

2348.4 
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Heat of 

Name 

Formula 

Phyucal 

slate 

combustion 
in kf^. <»il. 

Amylacetate 

C 4 H 9 COOC 2 H 5 

liq. 

1042.5 

Amyl alcohol (ferm.) 

C 4 H 9 .CH 2 OH 

liq. 

793.7 

Amylpropargyl alconol 

CeHiaOH 

liq. 

1192 

Amylene 

CsHie 

liq. 

803.4 

Anethole 

CioHt20 

solid 

1324.4 

Angelic acid 

C 4 H 7 .COOH 

solid 

634.8 

Aniline 

C 6 H 5 NH 2 

liq. 

811 .7 

p-Anisidine 

CH 3 OC 6 H 4 NH 2 

solid 

924.0 

Anieole 

CHaOCcHs 

liq. 

905.1 

Anthracene 

C6H4:(CH)2:C6H4 

solid 

1700.4 

Anthraquinone 

C«H4:(C0)2:C6H4 

solid 

1544.5 

Arab! nose 

CsHioOs 

solid 

659.9 

Arabitol 

C 5 H 12 O 5 

solid 

661.2 

Arachidic acid 

C 20 H 40 O 2 

solid 

3025.9 

Asparagine 

C4H8N20a 

solid 

463.3 

Atropic acid 

CH 2 :C(C«H 5 ).C 00 H 

solid 

1044 

Azelaic acid 

(CH2)7(C00H)2 

solid 

1141 .7 

Azobenzene 

C6HsN:NC«Hs 

solid 

1555.2 

Azoxybenzene 

(C«HsN),0 

solid 

1534.5 

Behenic acid 

C 22 H 44 O 2 

solid 

3338.4 

Benzalacetone 

CHaCOCH.'CHCeHs 

solid 

1257.4 

Benzaldehyde 

CeHsCHO 

liq. 

841 .3 

Benzamide 

CeHsCONHa 

solid 

847.6 

Benzaniiide 

CeHsCONHCfiHs 

solid 

1575.5 

Benzene 

CeHe 

liq. 

782.3 

Benzenediazonium nitrate 

CeHsNzNOa 

solid 

782.6 

Benzidine 

IMH2C6H4.C«H4NH2 

solid 

1560.9 ' 

Benzil 

CcHsCO.COCeHs 

solid 

1624.6 

Benziiic acid 

C 14 H 12 O 3 

solid 

1618 

* Benzoic acid 

CeHsCOOH 

solid 

771 .2 

Benzoic anhydride 

(CeHsCOaO 

solid 

1555.1 

Benzoin 

CsHsCOCHOHCsHs 

solid 

1671.4 

Benzonitriie 

C«H 5 CN 

liq- 

865.5 

Benzophenone 

C«H 5 COC 6 Hs 

solid 

1556.5 

Benzoyl chloride 

CeHsCOCl 

liq. 

782.8 

Benzoyt peroxide 

(CcHsCOaOa 

solid 

1551 .7 

Benzyl alcohol 

C6H5CH2OH 

liq. 

894.3 

Benzyl amine 

CeHsCHzNHa 

liq. 

969.4 

Benzyl carbyiamine 

C6H5CH2NC 

liq. 

1046.5 

Benzyl chloride 

CeHsCHzCi 

liq. 

886.4 

Benzyl cyanide 

C6H5CH2CN 

liq. 

1023.5 

Benzylethylamine 

CfiHsCHzNHCzHs 

liq. 

1290 

Bicyclohexane (0, 1 , 3 ) 

CeHio 

liq. 

912.5 

Borneo cam phene 

C10H16 

liq. 

1470.2 

Borneo! 

CioHieO 

liq. 

1469.6 

Brucine 

C23H26O4N2 

solid 

2933.0 

n->Butyl alcohol 

C4H9OH 

liq. 

638.6 

lerL- Butyl alcohol 

(CH3)sCOH 

liq. 

629.3 

n-Butylamine 

C4H9NHZ 

liq. 

710.6 

s«c.p> Butyl amine 

(C 2 H 5 )(CH 3 ):CHNHa 

liq. 

713.0 

fert.-Butylamine 

(CH 3 ) 3 CNH 2 

liq. 

716.0 

lert.- Butyl benzene 

(CH 3 )jC.C 6 Hs 

liq. 

1400.4 

n-Butyramide 

C2HS.CH2CONH2 

solid 

596.0 

n*Butyric acid 

C2H5.CH2COOH 

liq. 

524.3 

o>Butyronitrile 

C 2 H 5 .CH 2 CN 

liq. 

613.3 


Aooeotod value by International Union of Pure an4 Applied Chemistry, Lyons, 1923. 
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Name 



Heat of 

Formula 

Physical 

state 

combustion 
in kg. cal. 

Caffeine 

C8H10O2N4 

solid 

1014.2 

Cam phene 

C10H16 

solid 

1468.8 

Camphor 

CioHfsO 

solid 

1411.0 

Cane sugar 

C12H22O11 

solid 

1349.6 

Capric acid 

C10H20O2 

solid 

1458.1 

Caproic acid 

CH 3 (CH 2 ) 4 C 00 H 

iiq. 

831.0 

Carbon disulfide 

CS2 

liq. 

246.6 

Carbon tetrachloride 

CCI4 

iiq. 

37.3 

Carbonyl sulfide 

COS 

gas 

130.5 

Carvacrol 

CioHijOH 

iiq. 

1354.5 

Cetyl alcohol 

C16H33OH 

solid 

2504.5 

Cetyl palmitate 

C15H31 COzCisHm 

solid 

4872.8 

Chioroaoetic acid 

CH2CI.COOH 

solid 

171.0 

P-Chlorobenzoic acid 

CIC 6 H 4 ‘C 00 H 

solid 

734.5 

Chloroform 

CHCI3 

liq. 

89.2 

Chrysene 

CieHi 2 

solid 

2139.1 

Cinnamic acid (trans) 

CeHsCHiCHCOOH 

solid 

1040.2 

Cinnamic aldehyde 

CeHsCHiCHCHO 

iiq. 

1112.3 

Cinnamic anhydride 

(C 6 H 5 CH:CHC 0)20 

solid 

2091 . 3 

</-Citrene 

C10H16 

iiq. 

1473.0 

Citric acid (anhydrous) 

H3C6H5O7 

solid 

474.5 

Codeine 

Ci8H2i03N*H20 

solid 

2327.6 

Coniine 

CbHhN 

liq. 

1275.5 

Creatine (anhydrous) 

C4H902 N3 

solid 

559.8 

Creatinine 

C4H70N3 

solid 

563.4 

o>Cresol 

CH3.C6H40H 

solid 

879.5 

o^Cresol 

CH3.C6H40H 

liq. 

882.6 

m-Cresol 

CH3.C6H40H 

Iiq. 

880.5 

p-CresQl 

CH3.C6H40H 

solid 

880.0 

p-Cresol 

CH3.C6H40H 

liq. 

882.5 

m-Cresol methylether 

CH3.C6H40CHJ 

liq. 

1057.0 

Crotonaidehyde 

CHs.CHrCHCHO 

liq. 

642.1 

Crotonic acid 

CH 3 .CH:CHC 00 H 

solid 

477.7 

Cyanacetic acid 

CH 2 (CN).C 00 H 

solid 

298.8 

Cyanogen 

(CN )2 

gas 

258.3 

Cyclobutyl carbinol 

C 4 H 7 .CH 2 OH 

hq. 

748 

Cycloheptanol 

CH 2 (CH 2 ) 5 CH 0 H 

liq. 

1050.2 

Cyclohexanol 

CH 2 (CH 2 ) 4 CH 0 H 

1 1 

liq. 

890.7 

Cycloheptene 

C7HI2 

liq. 

1049.9 

Cyclohe plane 

(CH 2)7 

liq. 

1087.3 

Cyclohexane 

(CH 2)6 

liq. 

937.8 

Cycio hexene 

CsHio 

liq. 

891.9 

Cyclopentane 

(CH 2)5 

liq. 

783.6 

Cyclopropane 

(CH 2)3 

gas 

496.8 

Cymene (p) 

CH3.C6H4.C3H7 

liq. 

1402.8 

Decahydronaphthalene (ds) 

CioHis 

liq. 

1502.5 

Decahydronaphthalene (irons) 

Cl 0 Hi 8 

liq. 

1499.5 

Decane 

CioHaz 

liq. 

1610.2 

Dextrose 

C6H12O6 

solid 

673.0 

Diallyl 

(CH 3 CH:CH 2)2 

vapor 

903.4 

Diamyl ether 

(C 5 Hn )20 

liq. 

1609.3 

Dtamylene 

C10H20 

liq. 

1682.2 

Di benzyl 

(CeHsCHx)* 

solid 

1810.6 
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HEAT OF €X>MBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
combustion 
in kg. cal. 

Dibenzylamine 

(CeHsCHilzNH 

solid 

1853.0 

o- Dichlorobenzeno 

C 6 H 4 CI 2 

liq. 

671 .8 

Diethylacetic acid 

(C 2 H 5 ) 2 CH.C 00 H 

liq. 

830.8 

Diethylamine 

(C 2 H 5 ) 2 NH 

liq. 

716.9 

Diethyl aniline 

C6H5N(C2H5)2 

liq. 

1451.6 

Diethyl carbonate 

(C 2 H 50 ) 2 C 0 

liq. 

647.9 

Diethyl ether 

(C2H5)20 

liq. 

651 .7 

Diethyl ketone 

(CzHslzCO 

liq. 

735.6 

Diethyl maionate 

CH2(C00C2H5)2 

liq. 

860.4 

Diethyl oxalate 

(C00C2H5)2 

liq. 

716.0 

Diethyl succinate 

(CH2C00C2H5)2 

liq. 

1007.3 

Dihydrobenzene 

CeHa 

liq. 

847.8 

Ai-Dihydronaphthalene 

C 10 H 10 

liq. 

1296.3 

Dihydronaphthalene 

C 10 H 10 

solid 

1298.3 

Dihydroxyanthraquinone (1, 2 ) 

(HO)2Ci4H«Oz 

solid 

1448.9 

Diisoamyl 

(CsHti )2 

liq. 

1615.8 

Diisobutylene 

(C4H8)2 

liq. 

1252.4 

Diisopropyl 

(C3H7)2 

vapor 

993.9 

Diisopropyl ketone 

(C3H7)2C0 

liq. 

1045.5 

Dimethyl amine 

(CH 3 ) 2 NH 

liq. 

416.7 

Dimethyl aniline 

C6H5N(CH3)2 

liq. 

1142.7 

Dimethyl carbonate 

(CH30)2C0 

liq. 

340.8 

Dimethyl ether 

(CH3)20 

gas 

347.6 

Dimethylethyl carbinol 

(CH3)2C2HsCOH 

liq. 

784.6 

Oimethyl fumarate 

(CHC00CH3)2 

solid 

664.3 

Dimethyl hexane (2, 6 ) 

CeHig 

liq. 

1303.3 

Dimethyl hexane (3, 4) 

CgHiB 

liq. 

1303.7 

Dimethyl maleate 

(CHC00CH3)2 

solid 

669.2 

Dimethyl malonic acid 

(CH3)2C(C00H)2 

solid 

615.1 

Dimethyl oxalate 

(COOCHalz 

solid 

401.9 

Dimethyl pentane ( 2 , 2 ) 

C7H,8 

liq. 

1148.9 

Dimethyl pentane ( 2 , 3) 

C7H|6 

liq. 

1148.9 

Dimethyl pentane ( 2 , 4) 

C 7 H 16 

liq. 

1148.9 

Dimethyl pentane (3, 3) 

C 7 HI 6 

liq. 

1147.9 

Dimethyl phthalate 

C6H4(COOCHj)2 

liq. 

1119.7 

a, ^Dimethyl styrene 

C 2 oH|« 

solid 

1357.2 

Dimethyl succinate 

(CH2C00CH3)2 

solid 

703.3 

m>Dinitrobenzene 

C6H4(N02)2 

solid 

696.8 

Dinitrophenol (2, 4) 

(H0)C6H3(N02)2 

solid 

648.0 

Dinitrotoluene ( 2 , 4) 

CH3.C6H3(N02)2 

solid 

852.8 

Diphenyl 

CeHs.CgHs 

solid 

1493.6 

Diphenylamine 

(C6H5)2NH 

solid 

1536.2 

Diphenyl carbinol 

(CeHslzCHOH 

solid 

1615.4 

Diphenyl methane 

(C6H5)2CH2 

solid 

1655.0 

Diphenyinitrosamlne 

(C6Hs)2N.NO 

solid 

1532.6 

Diphenylstyrene 

C 20 H 1 S 

solid 

2496 

Dipropargyi 

(CHiC.CH*)* 

vapor 

882.9 

Di propyl ketone 

(C3H7)2C0 

liq. 

1050.5 

Dutcitol 

C6Ht406 

solid 

729.1 

Durene (1, 2, 4, 5) 

(CHjIaCsH* 

solid 

1393.6 

Eicosane 

C 20 H 42 

solid 

3183.1 

Erythritol 

C 4 H 10 O 4 

solid 

604.1 

Ethane 

CH 3 .CH 3 

gas 

368.4 

Ethyl acetate 

CH 3 COOC 2 HS 

liq. 

536.9 

Ethyl aoetoacetate 

CH3COCH2CXX>Q2Hs 

liq. 

690.8 
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Name 

Formula 

Phyeioal 

state 

Heat of 
combustion 
in kfc. cal. 

Ethyl alcohol 

Q 2 H 5 OH 

Jiq. 

327.6 

Ethylamine 

CzHsNHz 

liq. 

408.5 

Ethyl aniline 

CsHsNHCzHs 

iiq. 

1121.5 

Ethylbenzene 

CzHs.CsHs 

liq. 

1091.2 

Ethyl benzoate 

C 6 H 5 COOC 2 H 5 

liq. 

1098.7 

Ethyl bromide 

CaHsBr 

vapor 

340.5 

Ethyl n-butyrate 

CzHs.CHiCOOQfHs 

liq. 

851.2 

Ethyl carbylamine 

C 2 H 5 NC 

liq. 

477.1 

Ethyl chloride 

CzHjCI 

vapor 

316.7 

Ethyl cycloheptane 

C 7 H 13 .C 2 H 5 

liq. 

1406.8 

Ethyl formate 

HCOOC 2 H 5 

liq. 

391.7 

Ethyl hexane (3) 

C^H7.CHiCzHs)z 

liq. 

1302.3 

Ethyl iodide 

CjH,! 

liq. 

356.0 

Ethyl isobutyrate 

(CH 3 ) 2 CH.COOOfeHs 

liq. 

845.7 

Ethyl isocyanate 

C 2 H 5 NCO 

liq. 

424.5 

Ethyl mercaptan 

C 2 H 5 SH 

gas 

462.0 

Ethyl mercaptan 

C2HsSH 

liq. 

517.2 

Ethyl nitrate 

C 2 H 5 ONO 2 

vapor 

322.4 

Ethyl nitrite 

CzHsONO 

vapor 

332.6 

Ethyl pentane (3) 

(C2H5)3CH 

liq. 

1149.9 

Ethyl propionate 

C 2 H 5 COOC 2 HS 

liq. 

690.8 

Ethyl salicylate 

H 0 C 6 H 4 C 00 C 2 H$ 

liq. 

1051 .2 

Ethylsuocinic anhydride 

CcHsOa 

liq. 

684.8 

Ethyl thiocyanate 

C 2 H 5 CNS 

liq. 

613.8 

Ethylurea 

C 2 H 5 NHCONH 2 

sorid 

472 

Ethyl valerate 

C 4 H 9 COOC 2 HS 

liq. 

1017.5 

Ethylene 

C 2 H 4 

gas 

331 .6 

Ethylene chloride 

CICH 2 .CH 2 CI 

vapor 

271 .0 

Ethylene diamine 

(CH 2 NH 2)2 

liq. 

452.6 

Ethylene glycol 

HOCH 2 .CH 20 H 

liq. 

281.9 

Ethylene iodide 

ICH 2 .CH 2 I 

solid 

324.8 

Ethylene oxide 

O.CH 2 .CH 2 

1 1 

liq. 

302.1 

Ethylidene chloride 

CH 3 .CHCI 2 

liq. 

267,1 

Eugenol 

C 10 H 12 O 2 

liq. 

1286.6 

Fenchane 

C 10 HIS 

liq. 

1502.6 

Fluorene 

CHaiCCeHOz 

solid 

1584.9 

Fluorobenzene 

CeHsF 

liq. 

747.2 

Formaldehyde 

CH 2 O 

gas 

134.1 

Formamide 

HCONH 2 

solid 

134.9 

Formanilide 

HCONHCeHs 

solid 

861 .0 

Formic acid 

HCOOH 

liq. 

62.8 

/-Fructose 

CeHizO® 

solid 

675.6 

Fucose 

CftHizOs 

solid 

712,0 

Fu marie acid (Crans) 

(CHC00H)2 

solid 

320.0 

Furfural 

C 4 H 3 O.CHO 

liq. 

559.5 

Galactose 

CsHizOs 

solid 

670.7 

Gallic acid 

(HOaCeHzCOOH 

solid 

633.7 

Geranic acid 

CtoHisOz 

liq.' 

1379 

/•Gfucosan 

CeHioOs 

solid 

678 

^/-Giuooee 

CeHiaO® 

solid 

673.0 

Glutamic acid 

C 5 H 9 O 4 N 

solid 

542.4 

Glutaric acid 

(CH2)3(C00H)2 

solid 

514.9 

Glutaric anhydride 

C 5 H 6 O 3 

solid 

528.0 

Glycerol 

CiH5(OH)3 

liq. 

397.0 
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Name 


Formula 

Physioal 

Heat of 
combustion 




in ksr. cal. 

Qlyoeryl tributyrata 


CisH2606 

llq. 

1941.1 

Qlycine 


H2N.CH2COOH 

solid 

234.5 

Glycogen 


1 /x(C«Hio05)x 

solid 

4186.8 

Glycol 


(CH 20 H )2 

liq. 

281.9 

Glycolic acid 


HOCH2COOH 

solid 

166.6 

Glycolic nitrile 


HOCH2CN 

liq. 

256.7 

Glycyl glycine 


CAHaOaNa 

solid 

470.7 

Guanine 


CsHsONs 

solid 

586 

n-Heptaldehyde 

6 

CsHtsCHO 

llq. 

1062.4 

n-Heptane 

o 

E 

C7H16 

liq. 

1149.9 

Heptine (1) 

\ 

CH;C(CH2)4CH3 

«q. 

1091.2 

n-Heptyl alcohol 

C0 

O 

C6H13CH2OH 

liq. 

. 1104.9 

Heptylamine 

O) 

CtHisNHz 

liq. 

1178.9 

Heptylic acid 

(D 

CeHisCOOH 

liq. 

986.1 

n- Hexane 

00 

C6H14 

liq. 

989.8 

Hexachlorobenzene 


CeCIa 

solid 

509.0 

Hexachloroethane 

*5 

C2CI6 

solid 

110.0 

Hexadecane 

O’ 

C16H34 

solid 

2559.1 

Hexahydrobenzoic acid 


C«HiiCOOH 

liq. 

934 

Hexahydronaphthalene 

I 

N 

CioHf 4 

liq. 

1419.3 

Hexamethyl benzene 

Z 

C 6 (CH 3 )« 

solid 

1711.9 

Hexamethylenetetramine 

oT 

c 

(CH 2 ) 6 N 4 

solid 

1006.7 

Hexamethylethane 

'n 

(0 

(CH 3 ) 3 C.C(CH 3)3 

solid 

1301.8 

Hexylamine 

•o 

CfiHuNHz 

liq. 

1022.2 

Hexylene 

I 

CsHiz 

liq. 

952.6 

Hippurio acid 


C4H5CONHCH2COOH 

solid 

1012.4 

Hydantoic acid 


C3H6O3 N2 

solid 

308.6 

Hydrazo benzene 


CeHsNH.NHCeHs 

soiid 

1597.3 

Hydrobenzoin 


Cl 4 Hi 4O2 

solid 

1723 

a, ^Hydromuconic acid 


C 4 H 8 O 4 

soiid 

628.8 

Hydroaorbic acid 


CqHioOz 

liq. 

795 

Hydroquinol 


C 6 H 4 ( 0 H )2 ( 1 , 4; 

solid 

683.7 

Hydroquinoi dimethyl ether 


C 6 H 4 ( 0 CH 3)2 

solid 

1014.7 

p- H yd ro x y azo ben ze ne 


C«H5N2C6H40H 

solid 

1602.0 

o-Hydroxybenzaldehyde 


(H 0 )C 6 H 4 .CH 0 

liq. 

796.0 

m- H y d rox y be nzal de h y de 


(H 0 )C 6 H 4 .CH 0 

solid 

788.7 

p- Hydroxy benzaldehyde 


(H 0 )C 6 H 4 .CH 0 

solid 

792.7 

m-Hydroxybenzoic acid 


(HO)C6H4.COOH 

solid 

726.1 

P-Hydroxybenzoic acid 


(HO)CeH4.COOH 

solid 

725.4 

P-Hydroxybutyraldehyde 


CH3CHOHCH2CHO 

liq. 

546.6 

Indigo 


CiaHioOzNz 

solid 

1815.0 

Indole 


CsHtN 

soiid 

1022.2 

Inositol 


C 4 H 4 ( 0 H )4 

solid 

662.1 

Iodoform 


CHI 3 

solid 

161.9 

Isatin 


CsHsOzN 

solid 

868 

laoamylamlne 


CsHiiNHz 

llq. 

866.8 

leobutane 


(CH,)jCH 

gas 

683.4 

Isobutyl alcohol 


CsHt.CHzOH 

liq. 

638.2 

leobutyl amine 


CaHT.CHzNHz 

llq. 

713.6 

Isobutyl chloride 


CsHt.CHzCI 

solid 

635.5 

leobutylene 


CH 2 :C(CH 3)2 

gas 

647.2 

Isobutyraldehyde 


(CH 3 ) 2 CH.CH 0 

vapor 

596.8 

Isobutyramide 


(CH3)2CHC0NH2 

solid 

595.9 

Isobutyric acid 


(CHjIzCH.COOH 

Bq. 

517.4 

Isoeugenol 


CioHirOr 

Bq. 

1277,6 
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Name 

Formula 

Phyucal 

Heat of 
combustion 



state 

in kg. oal. 

Isopentane 

C 5 H 12 

gas 

843.5(?) 

Isopentane 

CjHtz 

liq. 

838.3(?) 

Isophthalic acid 

C6H4(C00H)2 (1,3) 

solid 

768.3 

Isopropyl alcohol 

(CH3)2CH0H 

liq. 

474.8 

Isopropylbenzene 

C«H 5 .CH(CHj )2 

liq. 

1247.3 

Isopropyl iodide 

(CH 3 ) 2 CHI 

liq. 

609.1 

Iso propyl toluene 

CH3.C6H4.CH(CM3)2 (1, 3) 

liq. 

1409.5 

Isopropyltoluene 

CHj.C6H4.CH(CHi)2 (1, 4) 

liq. 

1402.8 

Isosafrole 

C 10 H 10 O 2 

liq. 

1233.9 

Isos til bene 

CuHjz 

liq. 

1770.9 

Lactic acid 

CH 3 CHOH.COOH 

liq. 

326.0 

Lactose (anhydrous) 

C12H22OH 

solid 

1350.8 

Lactose octoacetate 

C 28 H 38 O 19 

solid 

3029.3 

Laurie acid 

C 12 H 24 O 2 

solid 

1771.7 

Lauroiene 

C,H,4 

liq. 

1192.7 

Leucine 

CeH.jOiN 

solid 

855.6 

</-Linrionene 

C 10 H 16 

liq. 

1471.2 

/-Limonene 

C 10 H 16 

liq. 

1467.2 

Maleic acid (c/s) 

(CHC00H)2 

solid 

326.1 

Maleic anhydride 

(CHC0)20 

solid 

333.9 

f- Malic acid 

C2H30H:(C00H)2 

solid 

320.1 

Malonamide 

CH2(C0NH2)2 

solid 

359 

Malonic acid 

CH2(C00H)2 

solid 

207.2 

Malononitrila 

CH 2 (CN )2 

solid 

394.8 

Maltose 

CizHzzOti 

solid 

1350.2 

Mandelic acid 

CeHsCHOHCOOH 

solid 

890.3 

d- Mannitol 

Ci;Hi 408 

solid 

727.6 

Menthene 

CioHis 

liq. 

1523.2 

Menthol 

C 10 H 20 O 

solid 

1508.8 

Mesitylene 

CfiH3(CH3)3(1,3, 5) 

liq. 

1243.6 

Mesityl oxide 

CH3C0CH:C(CH,)2 

liq. 

846.7 

Mesotartaric acid 

(CH0H)2(C00H)2 

solid 

276.0 

Methane 

CH 4 

gas 

210.8 

Methyl acetate 

CHjCOOCHj 

liq. 

381.2 

Methylal 

C 3 H 8 O 2 

liq. 

462.8 

Methyl alcohol 

CH 3 OH 

liq. 

170.9 

Methylamine 

CH 3 NH 2 

liq. 

256.1 

Methyl aniline 

CeHsNHCH, 

liq. 

973.6 

Methyl benzoate 

C 6 H 5 COOCH 3 

liq. 

943.5 

Methyl bromide 

CHjBr 

vapor 

184.0 

Methylbutyl ketone 

CH 3 COC 4 H 9 

liq. 

895.2 

Methyl /er/-butyl ketone 

CH3COC(CH3)i 

solid 

891.8 

Methyl butyrate 

C 3 H 7 COOCH 3 

liq. 

692.8 

Methyl carbylamine 

CH 3 NC 

liq. 

320.1 

Methyl chloride 

CHjCi 

gas 

164.2 

Methyl cinnamato 

CeHsCHrCHCOOCH, 

solid 

1213.0 

Methylcyclobutane 

CH3CHCH2CH2CH2 

1 1 

liq. 

784.2 

Methylcycloheptane 

CtH,j.CH, 

liq. 

1244.8 

Math ylcyclohexane 

CsHn.CHs 

liq. 

1091.8 

Methylcycio pentane 

CH 3 CHCH 2 CH 2 CH 2 CH 2 

liq. 

937.9 

Methyidiethyi carblnol 

(CH,)(C2H5)*C0H 

liq. 

927.0 

Methylene chloride 

CH 2 CI 2 

vapor 

106.8 

Methylene iodide 

CH 2 I 2 

liq. 

178.4 
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HEAT 0¥ COMBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
combustion 
in ke. oal. 

Methylethyl ether 

GHjOCzHs 

vapor 

503.4 

Methylethyi ketone 

CHaCOCzHs 

liq. 

582.3 

Methyl formate 

HCOOCH3 

liq. 

233.1 

Methylheptane ( 2 ) 

CHj.CyHfg 

liq. 

1306.1 

Methyl hexane (2) 

CHa.CgHis 

liq. 

1148.9 

Methylhexane (3) 

CHa.CfiHia 

liq. 

1148.9 

Methyl hexyl ketone 

CHaCOCsHia 

liq. 

1205.1 

Methyl iodide 

CH3I 

liq. 

194.7 

Methyl iso butyrate 

(CH 3 ) 2 CHCOOCHj 

liq. 

694.2 

Methyl isocyanate 

CH3NCO 

liq. 

269.4 

Methyl iso propyl ketone 

CHaCOCHCCHsh 

liq. 

733.9 

Methyl lactate 

CHaCHOHCOOCHj 

liq. 

. 497.2 

Methyl mercaptan 

CH3SH 

gas 

297.6 

Methyl propionate 

C2H5COOCHS 

vapor 

652.3 

Methyl propyl ketone 

CH3COC3H7 

liq. 

735.6 

Methyl salicylate 

HOC6H4COOCHa 

liq. 

898.3 

Milk sugar 

Ci2H220n 

solid 

1350.8 

Methyl tetryl 

C8H7O8N5 

solid 

1009 

Methyl thiocyanate 

CH3CNS 

liq. 

453.1 

Morphine 

C17H19O3N.H2O 

solid 

2146.3 

Mucic acid 

CeHioOs 

solid 

483.6 

Myristic acid 

Ct 4 H 2 s 02 

solid 

2085.8 

Naphthalene 

CioHs 

solid 

1232.5 

Naphthalic acid 

CioHgCCOOH)* 

solid 

1244 

oe- Naphthoic acid 

CjoHrCOOH 

solid 

1231.8 

^Naphthoic acid 

C10H7COOH 

solid 

1227.6 

o-Naphthol 

C10H7OH 

solid 

1185.4 

0 -Naphthoi 

C10H7OH 

solid 

1187.2 

op-Naphthonitrile 

C10H7CN 

solid 

1326.2 

^Naphthonitrile 

C10H7CN 

solid 

1321.0 

oe- Naphthoquinone 

C10H6O2 

solid 

1100.8 

^Naphthoquinone 

C10H6O2 

solid 

1106.4 

oe-Naphthylamine 

C10H7NHZ 

solid 

1263.5 

^Naphthylamine 

C10H7NH2 

solid 

1261.0 

Narceine 

C23 H27O8 N. 2 H 2 O 

solid 

2802.9 

Narco tine 

C 22 H 2307 N 

solid 

2644.5 

Nicotine 

C,oHi 4 N 2 

liq. 

1427,7 

m-Nitroacetanilide 

N 02 .C 6 H 4 NHC 0 CHi 

solid 

970 

o-Nitroaniline 

N 02 .C 6 H 4 NH 2 

solid 

765.8 

p-Nitroaniline 

N 02 .C«H 4 NH 2 

solid 

761.0 

m-Nitroaniline 

N 02 .C 6 H 4 NH 2 

solid 

765.2 

m-Nitrobenzaldehyde 

NO2.C6H4CHO 

solid 

800.4 

Nitrobenzene 

CgHsNOz 

liq. 

739.2 

m-Nitrobenzoic acid 

N 02 .C«H 4 C 00 H 

solid 

729.1 

Nitroethane 

CHs.CHzNOa 

liq. 

322.2 

Nitroglyoehne 

CjHsCNOj), 

liq. 

432.4 

Nitrome thane 

CH3NO2 

liq. 

169.4 

p-NItromethylaniline 

N02.CftH4NHCH3 

solid 

924 

p-Nitro phene tole 

N 02 .CgH 40 C 2 H 9 

liq. 

1006 

o-Nitrophenol 

NO2.C6H4OH 

solid 

689.1 

m-Nitrophenol 

N 02 .C«H 40 H 

solid 

684.4 

l^Nitrophenol 

N 02 .C*H 40 H 

solid 

688.8 

Nitro propane 

CzHs.CHzNOg 

liq. 

477,9 

p-Nitrotoluene 

NO2.C6H4CH3 

liq. 

897.0 

p-Nitrotoluene 

NO2C0H4CH3 

solid 

888.6 
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HEAT OF COMBUSTION OF ORGANIC COMPOUNDS 


Name 

Formula 

Physical 

state 

Heat of 
combustion 
in kff. cal. 

Octahydronaphthalene 

CioHie 

liq. 

1461.7 

n-Octane 

CsHis 

liq. 

1302.7 

Octyi alcohol 

CsH^yOH 

liq. 

1262.0 

Oleic acid 

C17H33COOH 

liq. 

2657.0 

Opianic acid 

CfoHioOs 

solid 

1090 

Oxamic acid 

H2NCO.COOH 

solid 

130 

Oxalic acid 

(C 00 H )2 

solid 

60.2 

Oxamide 

(C0NH2)2 

solid 

203.2 

Palmitic acid 

Ci 5 H 3 t COOH 

solid 

2398.4 

Papaverine 

C 20 H 2 tO 4 N 

solid 

2478.1 

Paraformaldehyde 

l/n(CH20)n 

solid 

122 

Pen ta me th y 1 be nzene 

(CH3)5C6H 

solid 

1554.0 

n-Pentane 

C 5 H ,2 

gas 

838.3 

n-Pentane 

C 5 H 12 

liq. 

833.4 

Phenacetin 

C2H5OC6H4NHCOCHJ 

solid 

1285.2 

Phenanthraquinone 

C14H8O2 

solid 

1544.0 

Phenanthreno 

CuH.o 

solid 

1692.5 

Phene tole 

C2H5OC6 H5 

liq. 

1060.3 

Phenol 

CeHsOH 

solid 

732.2 

Phenyiacetic acid 

CfiHsCHzCOOH 

solid 

930.2 

Phenylacetylene 

CeHsC-CH 

hq. 

1024.2 

Phenylalanine 

C9H11O2N 

solid 

1111.3 

Phenylbutene 

CfiHsCHzCHiCHCHj 

liq. 

1361.2 

p-Phenyienediamine 

C 6 H 4 (IMH 2)2 

solid 

843.4 

Phenylglycine 

C6H5NHCH2COOH 

solid 

955.1 

Phenylhydrazine 

CgHsNH.NH* 

solid 

875.4 

Phenylhydroxylamine 

CcHsNHOH 

liq. 

803.7 

Phenyl iodide 

CeHsI 

liq. 

770.7 

Phloroglucinol 

C 6 H 3 ( 0 H )3 

solid 

635.7 

Phthalic acid 

C 6 H 4 (C 00 H )2 

solid 

771.0 

Phthalide 

Cs H 602 

solid 

884 

Phthalic anhydride 

C6H4(C0)20 

solid 

783.4 

Phthalimide 

CsHsOzN 

solid 

849.5 

Picric acid 

H 0 C 6 H 2 (N 02)3 ( 1 , 2 , 4 , 6) 

solid 

611.8 

Pinacol 

CsHmOz 

solid 

897.6 

Pihacoline 

(CH 3 ) 3 CC 0 CH 3 

solid 

891.8 

Piperidine 

C$HnN 

liq. 

826.6 

Piperonal 

CaH 603 

solid 

870.7 

Piperonylic acid 

CaH 604 

solid 

803.5 

Propane 

C3H8 

gas 

526.3 

Pro pine 

HCSCCHs 

gas 

465.1 

Propionaldehyde 

C2H5CHO 

liq. 

434.2 

Propionamide 

C2H5CONH2 

solid 

439.9 

Propionic acid 

C2H5COOH 

liq. 

367.2 

Propionic anhydride 

(C 2 H 5 C 0)20 

liq. 

746.6 

Propionitrile 

C2H5CN 

liq. 

456.4 

n-Propyl alcohol 

C2H5CH2OH 

liq. 

480.5 

Propylamine 

C3H7NH2 

liq. 

558. 3 

n-Propyl benzene 

C 6 H 5 .C 3 H 7 

liq. 

1246.4 

Propyl bromide 

C3H7Br 

vapor 

497.3 

Propyl carbylamine 

C3H7NC 

liq. 

639.6 

Propyl chloride 

C3H7CI 

vapor 

478.3 

Propylene 

CHzrCHCHs 

gas 

490.2 

Propylene glycol 

CH3CHOHCH2OH 

liq. 

431.0 

n-Propyl iodide 

C3H7I 

liq. 

514.3 
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Name 

Formula 

Phyaioal 

state 

Heat of 
ocunbustion 
in ka. oal. 

n>Propyl toluene (1, 3) 

CH3.C6H4.C3H7 

iiq. 

1405.4 

l^udocumene (1, 2, 4) 

(CH 3 ) 3 C 6 H 3 

iiq. 

1241.7 

Pyridine 

C5H5N 

Iiq. 

658.6 

Pyrocatechol (1,2) 

C«H4(0H)2 

solid 

684.8 

Pyrogallol (1, 2 , 3) 

C6H3(OH)j 

solid 

638.7 

Pyromellitic acid 

C10H6O8 

solid 

776.8 

Pyrrole 

C4H,N 

Iiq. 

667.7 

Quercitol 

C 6 H 7 (OH)s 

solid 

704.2 

(Quinoline 

C9H7N 

Iiq. 

1123.6 

Quinone 

0:C6H4:0 

solid 

656.6 

Raffinose 

C18H32O6 

solid 

2026.5 

Retene 

CiaHis 

solid 

2306.8 

Resorcinol (1, 3) 

C 6 H 4 ( 0 H )2 

solid 

683.0 

Resorcinol dimethylether 

C 6 H 4 ( 0 CH 3)2 

iiq. 

1022.6 

Rhamnose 

C6H1205 

solid 

718.3 

Rhamnose triacetate 

Cl 2 Ht 808 

solid 

1351 

Saccharic acid lactone 

CaHioOs 

solid 

656.6 

Safrole 

C10H10O2 

Iiq. 

1244.1 

Salicylaldehyde 

HOC6H4CHO 

Iiq. 

796.0 

"‘Salicylic acid 

HOC6H4COOH 

solid 

723.1 

Sarcosine 

CH3NHCH2COOH 

solid 

401.1 

Sebacio acid 

H 00 C.(CH 2 ) 8 C 00 H 

solid 

1297.3 

Skatole 

CHa.CsHfiN 

Iiq. 

1170.6 

<l-Sorbo8e 

C6H12O6 

solid 

668.3 

Starch 

1 /x(C 6 H,o 05 ). 

solid 

677.6 

Stearic acid 

C17H35COOH 

solid 

2711.8 

Stearolic acid 

C18H32O2 

solid 

2629 , 

Stiibene 

C14H12 

solid 

1765 1 

Strychnine 

C21 H22O2 N2 

solid 

2685.7 

Styrene 

C6HsCH:CH2 

Iiq. 

1047.1 

Suberic acid 

H 00 C.(CH 2 ) 6 C 00 H 

solid 

985.2 

Succinamide 

<CH2C0NH2)2 

solid 

609.2 

Succinic acid 

(CH 2 C 00 H )2 

solid 

357.1 

Succinic acid nitrile 

(CH2CN)2 

Iiq. 

545.7 

Succinic anhydride 

(CH 2 C 0)20 

solid 

369.6 

Succinimide 

(CH 2 C 0 ) 2 NH 

solid 

437.9 

Sucrose 

Ci2H220ii 

solid 

1349.6 

Sylvestrene 

C10H16 

iiq. 

1464.7 

d-Tartaric acid 

(CH 0 H) 2 (C 00 H )2 

solid 

275.1 

(//-Tartaric acid (anhydrous) 

(CH 0 H) 2 (C 00 H )2 

solid 

278.4 

Taurine 

C2H7O3 NS 

solid 

382.9 

Terephthalic acid (1, 4) 

C 6 H 4 (C 00 H )2 

solid 

770.4 

Terpin hydrate 

C10H22O3 

solid 

1461.0 

Terpineol 

CioHtaOl 

solid 

1469.5 

Tetrachloroquinone 

0 :C«Ci 4:0 

solid 

517.7 

Tetrahydrobenzene 

CaHio 

Iiq. 

891.9 

T etrah ydronaph thaiene 

C10H12 

Iiq. 

1352.4 

Tetrahydroquinaldine 

CtoH„N 

Iiq. 

1382 

Te trams th yi me thane 

(CH 3 ) 4 C 

Oas 

842.6 

Tetrolic acid 

CaHaOa 

solid 

452.4 

Tetryl 

C7H5NSO8 

solid 

842.3 

Thebaine 

C,9H2iO,N 

solid 

2441.3 

Thiaidine 

CeHijNSz 

solid 

1264 

Thiophene 

C4H4S 

Iiq. 

670.6 

Thiourea 

CS(NH2)* 

solid 

342.8 


^Rdoommended as a secondary thermochemioal standard. 
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Name 

Formula 

Physical 

XIoat of 
combustion 



state 

in cal. 

Thujane 

CioHis 

liq. 

1606.4 

Thymol 

CioHmO 

liq. 

1353.4 

Thymol 

CioHmO 

solid 

1349.7 

Thymoquinone 

C 10 H 12 O 2 

solid 

1271.3 

Toluene 

CeHs.CHa 

liq. 

934.2 

o>Toluic acid 

cH 3 .csH 4 .cooH 

solid 

928.9 

m-Toluic acid 

CH 3 .C 6 H 4 .COOH 

solid 

928.6 

p'Toluic acid 

CH 3 .C 6 H 4 .COOH 

solid 

926.9 

o-Toluidine 

CH 3 .C 6 H 4 .NH 2 

liq. 

964.3 

m-Toluidine 

CH 3 .C 6 H 4 .NH 2 

liq. 

965.3 

p-Toluidine 

CH 3 .C 6 H 4 .NH 2 

solid 

958.4 

o-Tolunitrile 

CH 3 C 6 H 4 CN 

liq. 

1030.3 

Toluquinone 

C 7 H 6 O 2 

solid 

803.2 

Triaminotriphenyl carbinol 

(H2NC6H4)3C0H 

solid 

2483.5 

Tribenzylamine 

(C6H5CH2)3N 

solid 

2762.1 

Trichloroacetic acid 

CI 3 C.COOH 

solid 

92.8 

Triethylamine 

(CzHshN 

liq. 

1036.8 

Triethyl carbinol 

(CzHslsCOH 

liq. 

1080.0 

Triisoamylamtne 

(CsHnhN 

Iiq. 

2459.3 

Triisobutylamine 

(C4H9)3N 

liq. 

1973.6 

Trimesic acid 

C 9 HeOe 

solid 

767 

Trimethylamine 

(CH3)3N 

liq. 

578.6 

Trimethylbutane (2, 2, 3) 

(CH3)3C4H7 

liq. 

1147,9 

Tnmethyl carbinol 

(CHjIsCOH 

liq. 

629.3 

Tri methylene 

CH 2 CH 2 CH 2 

1 1 

gas 

496.8 

Trimethylene nitrile 

C 4 H 5 N 

liq. 

581 

Trimethylethylene 

(CHalzCiCH.CHj 

liq. 

796.0 

Trimethylothylene 

(CHalzCiCH.CHj 

vapor 

803.6 

Tnmethyl pentane ( 2 , 2 , 4) 

(CH3)3C5H9 

liq. 

1303.9 

Tri methyl succinic acid 

C7Hi204 

solid 

829.9 

Tri nitrobenzene ( 1 , 3, 5) 

C6H3(N02)3 

solid 

663.7 

Trinitroglycerol 

C3H5(N03)3 

liq. 

432.4 

Trinitrotoluene ( 1 , 2 , 4, 6) 

CH3.C6H2(N02)3 

solid 

820.7 

Triphonylamine 

(C6Hs)3N 

solid 

2267.8 

Tnphonylbenzena ( 1 , 3, 6 ) 

(C6H5)3C6H3 

solid 

2936.7 

Triphenyl carbinol 

(C6H5)3C0H 

solid 

2340.8 

Triphenyl methane 

(C6H5)3CH 

solid 

2388.7 

Triphenyl methyl 

(CeHshC 

solid 

2378.6 

Tyrosine 

C 9 H,, 03 N 

solid 

1070.2 

Undecolic acid 

Cii HiaOa 

solid 

1538 

Undecylenic acid 

C| 1 H 20 O 2 

solid 

1560 

Undecylic acid 

Ct 1 H 22 O 2 

solid 

1616.9 

Urea 

C0(NH2)2 

solid 

151.6 

Urethane 

NH 2 COOC 2 H 5 

solid 

' 397.2 

Uric acid 

C 5 H 4 O 3 N 4 

solid 

460.2 

Uvitic acid 

C 9 H 8 O 4 

solid 

928.3 

n-ValerIc acid 

C 4 H 9 COOH 

iiq. 

681.6 

Vanillin ( 1 , 2, 4 ) 

HOC6Hj(OCH3).CHO 

solid 

914.1 

Veronal 

C8Hj2N203 

solid 

983 

0 “ Xylene 

C6H4(CH3)2 

liq. 

1091.7 

m- Xylene 

C6H4(CH3)2 

liq. 

1088.4 

P- Xylene 

C6H4(CH3)2 

liq. 

1089.1 

Xylose 

C 5 H 10 O 5 

solid 

561.5 
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HEAT OF FORMATION OF ORGANIC COMPOUNDS 


Th« heat of formation of an organic compound 
can be calculated since this value is equal to the 
sum of the heats of formation of the products of 
combustion less the heat of combustion (see 
table: Heat of Combustion of Organic Com- 
pounds) of the compound. A negative value indi- 
cates an evolution of heat during formation. 


The heat of formation of the usual products of 
combustion of an organic compound are : 


Free elements 

CO 2 (flas) 

(liquid; from one .. 
atom of hydrogen) 

>a8) 

in dilute aqueous . 
solution) 

(in dilute aqueous., 
solution) 

(in dilute aqueous., 
solution) 

(in dilute aqueous., 
solution) 

(in dilute aqueous., 
solution) 


H2IO4 {i 

HBr 

HCI 

HF 

HNO 3 


0 kg-cal. 
. —94.05 kg-cal. 
—34.19 kg-cal. 

. -70.92 kg-cal. 
.—211.84 kg-cal. 

, —28.55 kg-cal. 

. —39.53 kg-cal. 

. —76.56 kg-cal. 

. —49.11 kg-cal. 


EXAMPLES 

Thus, to calculate the heat of formation of 
acetaldehyde and where the combustion is 
represented by the following equation: 
CH3CH0-|-2H02*2C02+2H20 


Heat of combustion of acetaldehyde. —279.0 

Heat of formation of CO 2 —94,05 

Heat of formation of HHzO —34.19 

then, the heat of formation of acetaldehyde 
2( -04.05) +4( -34.1 9) -( -279) =» -45.86 kg- 
cal. for 44 grams (the gram formula weight) of 
acetaldehyde. 

To calculate the heat of formation of acetylene 
from its heat of combustion where the combus- 


tion is represented by the equation: 

C2 H2 +2 = 2CO2 + H2O 

Heat of combustion of acetylene .... —312.0 

Heat of formation of COz —94.05 

Heat of formation of MH 2 O —34.19 


then, the heat of formation of acetylene » 

2(-94.05)+2(-34.19) -(-312) -+55.52 kg- 
cai. for 26 grams (the gram formula weight) of 
acetylene. 

To calculate the heat of formation Of methyl- 
amine from the heat of combustion of methyl- 
amine when the combustion is represented by 
the equation: 

CH3N H2 +4 HO - CO2 +2 HHzO + HNz 
Heat of combustion of methylamine. —256.1 


Heat of formation of 662 —94.05 

Heat of formation of —34.19 


then, the heat of formation of methylamine » 
-94.05 +5( -34.1 9) +0(nitrogen) -( -256.1 ) 

B —8.90 kg-cal. for 31 grams (the gram formula 
weight) of methylamine. 


HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS AT 25‘^C 

The standard heat of formation, is the increment in the heat content (or 

enthalpy) associated with the reaction of forming the given compound from its ele- 
ments, with each substance in its thermodynamic standard reference state of unit 
activity at the given temperature. When A///® is negative, heat is evolved in the 
process; when positive, heat is absorbed. In the following table the numerical value 
IS expressed in kg-cal per mole. 

The standard free energy of formation, AFf° is the increment in free energy associ- 
ated with the reaction of forming the given compound from its elements, with each 
substance in its thermodynamic standard reference state of unit activity. In the fol- 
lowing table it is expressed in kg-cal per mole. 

Log Kf is the logarithm (to the base 10) of the equilibrium constant of formation at 
25 °C, for the reaction of forming the given compound from its elements, with each 
Bubstance in its thermodynamic standard reference state of unit activity at the given 
temperature. 

The values given in the column headed S° are for the entropy at 25 ®C and are ex- 
pressed in calories per degree-mole. 

The standard state for a pure solid or liquid at 25 °C is normally taken as the pure 
substance in its thermodynamically stable modification at a pressure of one atmos- 
phere. The standard state for a gas at any temperature is taken as the hypothetical 
^ reference state of unit fugacity (1 atmosphere) at the given temperature, in which 
state the heat content (enthalpy) is the same as that of the real gas at zero pressure 
at the same temperature. The standard state for a solute in acpieous solution is taken 
as the hypothetical ideal state of unit molality, in which state the partial inolal heat 
content and heat capacity of the solute are the same as those in the infinitely dilute 
solution. 

In the following table the physical state is indicated by : c, crystal (solid) ; Iq, liquid; 
9, gas; am, amorphous; gls, glass; ppt, precipitated; mon, monoclinic; oct, oct^edral; 
rhbf rhombic; let, tetragonal. 
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To convert kg-cal to: international joules multiply by 4183.3; absolute joules 
multiply by 4184.0; British thermal units (btu) multiply by 3.9685. 

The heat of solution in water of a given compound is given by the difference in the 
value for the heat of formation of the compound in the solid, liquid, or gaseous state 
and its heat of formation in aqueous solution. For example, for NaCl (c) A// is —98.23 
kg-cal per mole, and for NaGl (ag^ 400) is —97.21 kg-cal per mole. The numerical 
difference in these two values shows All equal to 1.02 kg-cal per mole (the energy 
absorbed) for the reaction of dissolving one mole of sodium chloride in 400 moles of 
water. The free energy of solution may he calculated in the same manner. 

For a more complete listing of compounds see the tables of Selected Values of 
Chemical Thermodynamic Properties of the National Bureau of Standards by Bossini 
et aL, Am. Petroleum Inst., Project 44, Carnegie Inst, of Tetdi. For an explanation 
oi many^ useful ways in which the values can Im' utilized s(‘(^ the references quoted 
below. For a more complete listing of oxides, tjee Coughlin, Bulletin 542, Bureau of 
Mines, Washington, D. C. (1954). 

Most of the values in the following table ar^ from the al)ove mentioned tables of 
Selected Values of Chemical Thermodynamic Properties; a few of the values are from 
the references which follow. 

References. — Bichowsky and Rossini, Thermochemistry of the Chemical Substances^ 
by permission of the publishers, Reinhold Publishing Corp., New York (1936). 

Latimer, The Oxidation States of the Elements and Their Potentials in Aqueous Solu- 
tions, by permission of the publishers, Prentice-Hall, Inc., New York (1938). 

Perry, Chemical Engineers' Handbook, by permission of the publishers, McGraw- 
Hill Book Co., Inc., New York (1950). 


Substauco 


A///° 

AFr 

loB Kf 


Aluminum 

At 


76.00 

65.3 

-47.86 

39.30 

AIBra 


0.00 
-125 8 

0.00 
-120 7 

0.000 

88.47 

6.77 

44 

AUCj 


-211.9 
-30 9 

-29.0 

21.26 

25 

AI(CH3)3 

Iq 

-26.9 




AIzCle 

g 

-303.6 




AICI 3 

r 

-166 2 

'152.2 

111.56 

40 


aq, 600 

-245 5 




AICI 3 6 H 2 O 


-641.1 

-542.4 

397.57 

90 

AIF 3 


-311 

■294 

215.5 

23 

AIF 3 F 2 H 2 O 


-361.4 

-357.4 

-333.6 

244.52 

28 

AIF3-3H20 


-549.1 

-490.4 

359.46 

50 

Alls 


-75.2 

-75.0 

54.97 

48 

AIN 


-165.8 

-57.7 

-50.1 

36.72 

5 

AI(N03)3 


”273.65 




AI(N03)3*6H20 


-680.65 

'525.82 

385.419 

111.8 

AI(N03)3-9H20 


-897.34 

-700.2 

513.24 

136 

Al203(a)* 


-399.09 

■376.77 

276.167 

12.19 

(t) 


-384.84 




AI 2 O 3 H 2 O 


-471 

-435 

318.8 

23.15 

A!203,3H20t 


-613.7 

-547.9 

401.60 

33.51 

AI(0H)3 


-304.2 





Corundum. t Hydrargillite. 
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Substance 

State 

Aluminum 

AI 2 S 3 

c 

Al2(S04)3 

c 

aq 

Al 2 (S 04 ) 3 * 6 H 20 

c 

Al2(S04)3-18H20 

c 

AINH4(S04)2 

c 

aq 

AINH4(S04)2*12H20 

c 

Al2Sf05* 

c 

disthene 

c 

siiiimanite 

c 

(Al203)3(Si02)2t 

c 

Ammonium 

NHz 

g 

aq, 2 
aq, <» 

NH 4 OH 

aq, 2 
aq, ® 

NH 4 H 2 A 8 O 4 

c 

aq 

(NH4)2HA804 

c 

aq 

(NH4)3A804 

c 

aq 

(NH4)3A804-3Hi0 

c 

NH 4 B 02 

aq 

NH 4 B 03 

aq 

NH 4 B 03 .H 20 

c 

(NH4)2HB03 

aq 

NH4Br 

c 

aq, 00 

(NH4)2C03 

aq 

NH 4 HC 03 

r 

aq 

NH4C02NH2 

c 

aq 

NH 4 CN 

c 

aq 

NH 4 CNO 

c 

aq 

NH 4 CNS 

C 

aq 

0i3CCO2NH4 

aq 

NH 4 C 2 H 3 O 2 

c 

aq, 400 

(NH4)2C204 

c 

aq, 2100 

(NH4)2C204 H 20 

c 

NH4HC204 

aq 

HOCH 2 C 02 NH 4 

c 

(H0)2CHC02NH4 

aq 


AH/® 

AFr 

logKf 

S® 

-121.6 

-117.7 

86.27 

23 

-820.98 
-897.1 
-1268.14 
-2118.5 
-561.24 
—591 .74 

-738.99 

541.670 

57.2 

-1105.14 

810.054 

112.1 

-485.95 

356.195 

51.7 

-1419.40 

-1179.02 

864.207 

166.6 

-642.2 

-607.8 

446.51 

25.0 

-642.7 

-607.0 

444.92 

20.7 

-648.9 

-615.0 

450,79 

27.0 

-1874 




-11,04 

-3.98 

2.914 

46.01 

-18.7 




-19.32 




-87.2 




-87.64 




-251.47 

-197.24 

144.574 

41.12 

-247.9 




-280.24 




-278.3 




-306.11 




-303 




-516.6 




-215.2 




-193.7 




-270.8 




-305.5 




-64.61 




-60.64 

-43.54 



-225.11 

-164.22 

120.371 

41.2 

-203.7 




-196.92 

-159.31 

116.772 

49.7 

-154.21 

-109.47 

80.240 

39 70 

-150.4 





0.0 




4.6 

20.4 



-74.7 




-68.5 




-20.0 




-14.5 

4.4 



-157.2 




-147.8 




-148.1 

-108.3 



-268.72 




-260.6 

-196.2 



-340.62 




-227.02 




-186.4 





-228.0 






* Andalusite. t Multite. 
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Substance 

State 


AF/® 

log KJ 

S® 

Ammonium 

NH4Ci 

c 

-75.38 

-48.73 

35.718 

22.6 


aq, 00 

-71.76 




NH 4 CIO 4 

c 

-69.42 





aq, 00 

-63.15 

-21.1 



(NH4)2Cr04 

c 

-275.2 





aq, 300 

-269.4 

-209 



(NH4)2Cr207 

c 

-425.5 





aq 

-412.6 




NH 4 F 

c 

-111.6 





aq, 00 

-110.40 

-84.7 



NH 4 I 

c 

-48.30 





aq, 00 

-45.11 

-31.3 



NH 4 NO 2 

c 

-63.1 





aq, 00 

-57 1 




NH 4 NO 3 

c 

-87.27 





aq, 3 

-83.30 




NH 4 H 2 PO 4 

aq, CO 

c 

-81.11 

-346.75 

-290 46 

212.903 

36.32 


aq, 600 

-342.9 




(NH4)2HP04 

c 

-376.12 





aq, 600 

-373 0 




(NH4)3P04 

c 

-401.8 





aq, 660 

-394 0 




(NH4)3P04-3H20 

r 

-612 8 




(NH4)2PtCl4 

c 

-195 3 





aq 

-186 9 




(NH4)2S 

aq 

-54 5 

-14.5 



NH 4 HS 

c 

-38 10 





aq 

-35 1 




NH 4 S 4 

c 

-34.0 





aq 

-29.7 




(NH4)2S5 

c 

-69.4 





aq 

-65 4 




(NH4)2S03 

c 

-212.0 





aq 

-211 3 




(NH 4 ) 2 S 03 H 20 

c 

-284.22 




NH 4 HS 03 

c 

-183.8 





aq 

-181.5 




(NH4)2S04 

c 

-281.86 

-215.19 

157.732 

62,66 


aq, CO 

-280.38 

-214 



NH 4 HS 04 

c 

-244.83 





aq 

-245.6 




(NH4)2S20e 

c 

-396 4 





aq 

-387.8 




(NH 4 ) 2 Se 

aq 

-26.2 




NH 4 HSe 

aq 

-5.6 





(NH 4 ) 2 SiF« 

c 

-629.7 





aq 

-622.0 




NH 4 V 03 

c 

-251.2 

-211.8 

155.25 

33.6 

NH 20 H 

c 

-25.5 





aq 

-21.7 




NH 20 HHCI 

c 

-74.0 





aq 

-70.7 
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Substance 

State 

AHf* 

AFr 

log Kf 

S“ 

Aiftmoniuitt 

NHaOHHNOs 

e 

-86.3 





aQ 

-80.5 




(NH20H)2-H2S04 

e 

-282.5 





09 

-276.7 




NH 2 OHH 2 SO 4 

c 

-245.1 





09 

-244.4 




N 2 H 4 

I 9 

12.05 





aq, 300 

8.16 




N2H4 H20 

Ui 

-57.95 




IM 2 H 4 HCI 

c 

-46.93 





aq 

-41.7 




N2H4-2HCI 

c 

-90.0 





aq 

-84.0 




(N2H4)2 H2S04 

aq 

-217.8 




N 2 H 4 H 2 S 04 

c 

-231.6 





aq 

-223.4 




HNa 

g 

70.3 

78.5 

-57.54 

56.74 


aq, 400 

60.5 




Antimony 

Sb 

g 

60.8 

51.1 

-37.46 

43.06 


V, III 

0.00 

0.00 

0.000 

10.5 


c, IV* 

2.44 




Sba 

g 

52 

40 

-29.32 

60.9 

Sb4 

g 

48.8 




SbBrs 

c 

-62.1 




SbCb 

g 

-75.2 

-72.3 

52.99 

80.8 


c 

-91.34 

-77.62 

56.894 

44.5 

SbCIs 

g 

-93.9 

-104.8 




Ui 

-104.8 




SbOCI 

c 

-90.8 




SbFs 

c 

-217.2 





aq 

-216.1 




Sbis 

c 

-23.0 





09 

- 22.6 




Sb203 

•9 

-166.5 




Sb204 

c 

-214 

-188 

137.8 

30.3 

Sb 205 

c 

-234.4 

-200.5 

146.96 

29.9 


aq 

-226.4 




Sb 206 

c 

-336.8 

-298.0 

218.43 

59.8 

80283 (black) 

c 

—43.5 




(orange) 

am 

-36.0 




802 ( 804)3 

c 

-575.3 




H3Sb04 

aq 

-215.7 




Argon 

A 

g 

0.00 

0.00 

0.000 

36.98 

A-5H20 

c 

-357.2 




Arsenic 

As (gray) 

c 

0.00 

0.00 

0.000 

8.4 


am 

1.0 




(yellow) 

c 

3.53 




Asz 

g 

29.6 

17.5 

-12.83 

57.3 

A 84 

g 

35.7 

25.2 

-18.47 

69 


* Explosive. 
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Substance 

State 

AIIP 

AhT 

log Kf 

S® 

Arsenic 

AsBrs 

c 

-46.61 




AsCIs 

a 

-71.5 

-68.5 

50.21 

78.2 

AsFs 

Iq 

-80.2 

-70.5 

51.68 

55.8 

g 

-218.3 

-214 7 

157.36 

69.08 


iQ 

-226.8 

-215.5 

157.92 

43.31 

AsHj 

g 

41.0 

37 7 



AsHa-BHzO 

c 

-386.7 




Asis 

c 

-13.7 




AS 2 O 5 

c 

aq 

-218.6 

-224.6 

-184.6 

135.41 

25.2 

As^Os ' 4 H 2 O 

c 

-500.3 




SAszOs-SHzO 

c 

-1007.5 




AS 2 O 3 • AS 2 O 5 

c 

-351.1 




AS 4 O 6 (oct) 

c 

-313.94 

-275.36 

201.835 

61.2 

(mon) 

c 

aq 

-312.B 

-299.4 




AszSz 

g 

-4.22 





c 

-31.9 




AszSa 

<• 

-35 

-20 



H 3 AsOs 

aq, CD 

-177.3 

-152.94 

112.104 

47.0 

H 3 A 8 O 4 

c 

-215.2 





aq, 00 

-214.8 

-183.8 

134 72 

49 3 

Barium 

Ba 

g 

41.96 

34.60 

-25.361 

40.70 


c 

0.00 

0.00 

0.000 

16 

Ba3(As04)2 

e 

-817 8 




BaHAs 04 H 20 

c 

-411.5 




Ba(H 2 As 04 )z- 2 H 20 

c 

-694.7 




Ba(C2H302)2 

c 

-355.1 





aq, 400 

-361.5 




Ba(C2H302)2-3H20 

c 

-567.3 




BaBrz 

C 

-180.4 





aq, 00 

-186 47 

-183.1 

134.21 

42 

BaBrz - H 2 O 

V 

-254.9 




BaBr 2 - 2 H 20 

c 

-326.3 




BaOBrz 

aq 

-181.6 




Ba(HC02)2 

c 

-326.5 





aq, 400 

-324.5 




Ba(CN )2 

c 

-47.9 





aq 

-50.7 




Ba(CN) 2 H 20 

c 

- 120.1 




Ba(CN) 2 - 2 H 20 

c 

-191.1 




BaCNz 

c 

-63.8 




Ba(CNO )2 

c 

-209.6 




BaCOa 

c 

-291.3 

-272.2 

199 52 

26.8 


aq, 00 

-290.30 

-260.2 

190.72 

-10 

Ba(HC03)2 

aq, 

-459.0 

-414.6 

303.90 

48 

BaC204 ViH 20 

c 

-363.7 




BaC204-2H20 

e 

-470.1 




BaC204*3ViH20 

c 

-575.3 





1S«2 


HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance 

State 


AFr 

\oeKf 

S'> 

Barium 






BaClz 

c 

-206.56 

-193.8 

142.05 

30 


aq, 50 

-208.09 





aq, 00 

-208.72 

-196.7 

144.18 

29 

BaCIz-HaO 

c 

-278.4 

-253.1 

185.52 

40 

BaCl2-2H20 

c 

-349.35 

-309.7 

227.01 

48.5 

BaOCiz 

aq 

—194.0 




Ba(OCI )2 

aq 

—176.1 




Ba(C102)2 

c 

-158.2 




Ba(CI03)2 

c 

-181.7 





aq 

-175.6 




Ba(CI03)2H20 

c 

—254 . 9 




Ba(Cl04)2 

c 

—192.8 




Ba(CI04)2-3H20 

c 

—405-4 




BaRCie 

c 

-286.8 





aq 

-296.1 




BaPtCle’SHaO 

e* 

-707.2 




BaCr04 

c 

-341.3 




BaFz 

r 

-286 9 





aq 

-286.0 

-265.3 



BaSiF6 

c 

-691.6 




BaH 

g 

52 

4G 

-33.7 

52.97 

BaH2 

e 

-40.9 

-31.5 



Bal2 

c 

—144.0 





aq, 00 

-155.41 

-158 7 

116 32 

55 

Balz-HaO 

c 

-219 8 




Bal2-2H20 

c 

-290-9 




Bal2-2i/2H20 

c 

-326.0 




Bal2-7H20 

r 

-640.1 




Ba(I03)2 

c 

-264.5 





aq 

-238.4 




Ba(I 03 ) 2 H 20 

c 

-319.6 




BaMo 04 

r 

-373.8 




Ba(N3)2 

c 

-8.0 





aq 

0.2 




BasNz 

c 

-86.9 




Ba(N02)2 

c 

-174.0 





aq, 800 

-178.6 

-150.75 



Ba(N02)2H20 

c 

-254.5 




Ba(N03)2 

c 

-237.06 

-190.0 

139.27 

51.1 


aq, oo 

-227,41 

-186 8 

136.92 

73 

BaO 

c 

-133.4 

-126.3 

92.58 

16 8 

BaOi 

c 

-150.5 




BaOzHzO 

c 

-223.5 




BaOz'SHzO 

c 

-719.3 




Ba(OH )2 

c 

-226.2 





aq, 00 

-238.58 

-209.2 

153.34 

-2 

Ba(0H)2H20 

c 

-299.0 




Ba(0H)2-8H20 

c 

-799.5 




Ba,(P04)2 

c 

-998.0 




BaHP 04 

c 

-465.8 




Ba(H2P02)2 

aq, 400 

-423.6 




Ba(H2P02)2H20 

e 

-492.0 
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Substance 

State 

A///° 

AFP 

log Kf 

s» 1 

1 Barium | 

Ba(H2p04)i 

c 

-749.6 




BaS 

« 

41 





c 

-106 0 





aq 

-118 4 




Ba(HS )2 

aq 

-134 8 




Ba(HS 03)2 

aq 

-430.7 




BaSOs 

c 

-282.6 




BaS 04 

c 

-350.2 

-323.4 

237.05 

31.6 


aq, CO 

-345.57 

-311 3 

228.18 

7 

BaSzOe 

aq 

-409.3 




BaSzOe^HzO 

c 

-552.6 




BaSzOs 

aq 

-454.0 




BaSzOs •4HzO 

c 

-738.7 




BaS 40 fi 

aq 

-401.3 




BaS406.2H20 

C 

-554.5 




BaSe 

c 

-142.0 




BaS604 

c 

-280.0 




BaSiOs 

c 

-359 5 




Ba2Si04 

e 

-496 8 




BaW04 

c 

-407.7 




1 Beryllium 1 

Be 

g 

76.63 

67 60 

-49.550 

32.55 


c 

0.00 

0.00 

0.000 

2.28 

BeBr2 

r 

-88.4 





aq 

-142 

-127.9 



BeClz 

c 

-122 3 





aq 

-163 9 

-141.4 



BeCl2-4H20 

c 

-436 8 




BeFz 

aq 

-251.4 




BeH 

g 

78.1 

71.3 

-52.26 

40.84 

Bel2 

c 

-50 6 





aq 

-112 

-103.4 



BeMo 04 

c 

-330 




BesNz 

c 

-135 7 

-122.4 



Be(N03)2 

aq 

-188 3 




BeO 

g 

11 8 

5.7 

-4.18 

47.18 


c 

-146 0 

-139.0 

101 88 

3.37 

Be(OH )2 

r (a) 

-216.8 





c(fi) 

-216 1 




BeS 

c 

-55 9 




Be $04 

c 

-286 0 





a(i, 400 

-304 1 

-254.8 



BeS 04 H 20 

c 

-361 




BeS 04 - 2 H 20 

c 

-433 2 




B 6 SO 4 • 4 H 2 O 

c 

-576.3 




BeS 04 - 4 BeO 

c 

-871.4 




Bismuth 1 

Bi 

g 

49.7 

40.4 

-29.61 

44.67 


c 

0.00 

0.00 

0.000 

13.6 

BiCis 

g 

‘-64.7 

-62.2 

46.59 

85.3 


c 

-90.61 

-76.23 

55.876 

45.3 


aq 

- 101.6 
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Sutistance 

State 

A///® 

AhT 

\ogKf 

S® 

1 Bismuth 

Bils 

c 

-24 





OQ 

-27 




BiOCI 

c 

-87.3 

-77.0 

56.44 

20.6 

BizOs 

c 

-137.9 

-118.7 

87.005 

36.2 

Bi(OH)3 

c 

-169.6 




BizSs 

c 

-43.8 

-39.4 

28.88 

35.3 

612 ( 804)3 

c 

-607 




Boron 

B 

g 

97.2 

86.7 

-63 55 

36.65 


c 

0.00 

0.00 

0.000 

1.56 

Bz 

g 

124.5 




BBrs 

g 

-44.6 

-51.0 

37.38 

77.49 


Iq 

-52.8 

-52 4 

38.41 

54.7 

BCI 3 

g 

-94.5 

-90 9 

66.63 

69.29 



- 100.0 

-90.6 

66.41 

50.0 

B 4 C 

0 




6.47 

B(CH3)3 

iQ 

-31.4 




BF 3 

g 

-265.4 

-261.3 

191.53 

60 70 


aq 

-289.8 




HBF 4 

aq 

-365 




BH 

g 

73.8 

67.1 

-49.18 

39 62 

BzHfi 

g 

7.5 

19.8 

-14 51 

55.66 

B 5 H 9 

g 

15 0 

39.6 

-29 03 

65.88 

BioHj4 

c 

8 




BN 

g 

90 6 





c 

-32.1 

-27.2 

19.94 

8 

BO 

g 

-5.3 

- 11.6 

8.50 

47.22 

B 2 O 3 

c 

-302.0 

-283.0 

207 . 44 

12 91 


gls 

-297.6 

-280.4 

205.53 

18.8 

BzSs 


-57.0 




HBOz 

c 

-186 9 

-170.5 

124.97 

11 


aq 

-186.9 




H 2 B 4 O 7 

c 

-676.5 




H 3 BO 3 

c 

-260.2 

-230.2 

168.73 

21.41 


aq, a> 

-255.2 

-230.24 

168.76 

38.2 

Bromine 

Brz 

g 

7.34 

0.75 

-0.551 

58 64 


iq 

0.00 

0.00 

0.000 

36.4 


aq 

- 1.1 




Brz-IOHzO 

c 

-700 




BrCI 

g 

3.51 

- 0.21 

0.154 

57.34 

HBr 

g 

- 8.66 

-12.72 

9.327 

47.44 


aq, 1 

-18.56 





aq, 3 

-24.36 





aq, CD 

-28 90 

-24.57 

18.012 

19.29 

HBrOj 

aq 

-11.63 

5.00 




Cadmium 

Cd 

g 

26.97 

18.69 

-13.700 

40.07 

(«) 

c 

0.00 

0.00 

0,000 

12.3 

( 7 ) 

c 


0.14 

-0.103 


CdBrz 

c 

-75.15 

-70.14 

51.412 

31.9 


aq, 00 

-75.82 

-67.6 




CdBr2-4H20 

c 

-356.32 

-297.64 

218.166 

74.7 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance 

State 

A/f/® 

AF/® 

log A/ 

S® 

Cadmium 

CdClz 

c 

-93.00 

00 

00 

1 

60.017 

28.3 


aq, oa 

-97.39 

-81.28 

59.577 

11.6 

CdClz • HzO 

c 

-164.13 

-140.13 

102.713 

40.8 

CdClz 

c 

-269.97 

-225.47 

165.266 

55.6 

Cd(CHj)z 

Iq 

16.2 




Cd(CzH5)z 

iQ 

14.7 




Cd(CN )2 

c 

39.0 





aq 

30.3 




Cd(ONC)z 

c 

37.7 




CdCOa 

c 

-178.7 

-160.2 

117.42 

25.2 

CdFz 

am 

c 

-177.5 

-164.9 

-154 8 

113.47 

27 


aq 

-173.6 




CdH 

K 

62 54 

55.73 

-40 849 

50.76 

Cdiz 

c 

-48.0 

-48.00 

35.183 

40.2 


aq, 400 

-47.4$ 

-43.22 




aq, CO 

-44.6$ 




Cd(N 3 )z 

c 

107.8 




CdaNz 

c 

38.6 




Cd(N03)z 

c 

-107.98 





aq, 00 

-116.04 

-71.41 

52.342 

20.4 

Cd(N 03 ) 2 - 2 H 20 

c 

-251.19 




Cd(N03)2-4H20 

r 

-394.02 




CdO 

c 

-60.86 

-53.79 

39.427 

13.1 

Cd(OH)z 

c 

-133 26 

-112.46 

82.432 

22.8 

CdS 

c 

-34.5 

-33.6 

24.63 

17 

CdS04 

c 

-221.36 

-195.99 

143.657 

32.8 


aq, 50 

-232.19 





aq, CO 

-234.20 

-195.92 

143.607 

-10.47 

CdS 04 Hz 0 

c 

-294.37 

-254.84 

186.794 

41.1 

CdsSbz 

c 

7 83 

1.59 

-1,166 

78.8 

CdSe 

g 

1.6 




CdTe 

c 

-24.30 

-23 82 

17.460 

22.6 

Calcium 

Ca 

g 

46.04 

37.98 

-27.839 

36 99 


c 

0.00 

0.00 

0.000 

9.95 

2Ca0Al203 

c 

-704 





2Ca0Al203-5H20 

c 

-1078 




3CaO • AI 2 O 3 

c 

-861 




aCaOAIzOi-BHzO 

c 

-1329 




4Ca0Al203 

c 

-1026 




Ca3(As04)2 

c 

-796 




CaHAs 04 

aq 

-344.1 




CaHAs 04 H 20 

c 

-410 

-363 

266.1 

35 

Ca(HzA804)z 


-560.8 





CaBrz 

c 

-161.3 

-156.8 

114.93 

31 


aq, 400 

-187.0 





aq, w 

-187.57 

-181.33 

132.912 

25.4 

CaBrz-BHzO 

c 

-597.2 




CaO • B 2 O 3 

c 

-483.3 

-457.7 

335.49 

25-1 

CaO -26203 

e 

-798.8 

-752.4 

551 . 50 

32.2 

2CaO * B 2 O 3 

c 

-651.6 

-618.6 

453.42 

34.7 

3CaO * B 2 O 3 

c 

-817.7 

-777.1 

569.60 

43.9 
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Substance 

State 

AHf* 

AFf* 

log Kf 

S® 

Calcium 

CaC2 

c 

-15.0 

-16.2 

11.87 

16.8 

CaCOs (oalcite) 

c 

-288.45 

-269.78 

197.745 

22.2 

(aragonite) 

c 

-288.49 

-269.53 

197.562 

21.2 

Ca(HC03)2 

aq, CO 

-460.13 

-412.80 

302.577 

32.2 

Ca(HC02)2 

c 

-323.5 




CaC20^ 

c 

-332.2 




CaC 204 H20 

PPt 

-399.1 

-360.6 

264.31 

37.28 

CaC 204 - 2 H 20 

e 

-469.1 

-416.9 

305.58 

47 

Ca(C2H302)2 

c 

-355.0 




Ca(C2H302)2 H20 

aq 

c 

-364.1 
-425 1 

-311.3 



Ca(CN )2 

c 

-44.2 




CaCN2 

aq 

c 

-84.0 

-54 



CaClz 

c 

-190.0 

-179.3 

131.42 

27.2 

CaCl2H20 

aq, 25 
aq, CO 

c 

-208.51 

-209.82 

-265.1 

-194.88 

142.884 

13.1 

CaCl2-2H20 

c 

-336.5 




CaCl2-4H20 

c 

-480.2 




CaCl2-6H20 

c 

-623.15 




CaCi 2 ’ 2 CaO 

c 

-505 




CaCl2‘3CaO 

c 

-654 




CaCl2*3Ca0.3H20 

e 

-910.6 




CaClz -SCaO-ieHzO 

c 

-1833 




CaClz ^CzHsOH 

e 

-399.8 




CaClz ^CzHsOH 

c 

-467.4 




CaOCIz 

c 

-178.6 




CaOCIz-HzO 

aq 

c 

-189.1 

-249.2 




CaCOCDz 

aq 

-180.0 




CaCr 04 

c 

-329.6 

-305.3 

223.78 

32 

CaFz 

aq 

c 

-336.0 

-290.3 

-277.7 

203.55 

16.46 

CaH 

aq, CO 

g 

-287.09 

68.7 

-264.34 

193.758 

-17.8 

CaHz 

c 

-45.1 

-35.8 

26.24 

10 

Calz 

c 

-127.8 

-126.6 

92.80 

34 

Calz'SHzO 

aq, 400 
aq, CO 

c 

-156.0 
-156 51 
-700.7 

-156.88 

114.991 

39.1 

CaNfi 

c 

75.8 




CaiNz 

c 

-103.2 

-88.1 

64.57 

25 

Ca(N02)2 

c 

-178.3 




Ca(N03)2 

aq 

c 

-180.5 

-224.0 

-177.34 

129.988 

46.2 

Ca(N 03 ) 2 * 2 H 20 

aq, 10 
aq, CO 

c 

-229.48 

-228.61 

-368.00 

-185.00 

-293.51 

135.602 

215.139 

56.8 

64.3 

Ca(N03)2-3H20 

c 

-437.18 

-349.0 

255.81 

74 

Ca(N02)2*4H20 

e 

-509.37 

-406.5 

297.96 

81 

CaO 

c 

-151.9 

-144.4 

106.84 

9.5 

CaOz 

e 

-157.5 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


♦ Pseudowollastonite; (^) wollastonite. , . 

f For tho valuoa of organic compounda soo tablo following zirconium compounds. 



UM 


HEiiT AND FREE ENERGY OF FORMATtON OF COMPOUNDS 


Substance 

State 


AFr 

log Kf 

S» ] 

Cerium I 

CezSa 

e 

-298.7 




Ce(S04)2 

c 

-560 




062(804)3 

09, ® 

-998.3 

-873.0 

639.90 

-76 

062 ( 804 ) 3 -SHzO 

c 

-1308 




062 ( 804)3 • 8 H 2 O 

c 


-1340.2 

982.35 


C«2(S04)]-9H20 

c 


-1396.8 

1023.83 


Cetium 1 

Os 

g 

18.83 

12.24 

-8.972 

41.94 

Os Al ( 804)2 

c 

c 

0.00 

-570 

0.00 

0.000 

19.8 

Os Al ( 804)2 •H 2 O 

c 

-649 




08 AI(SO 4 ) 2 - 2 H 2 O 

c 

-725 




OsAl ( 804)2 3 H 2 O 

c 

-798 




CsAI( 804 ) 2 -l 2 H 20 

c 

-1449.5 

-1218.5 

893.14 

164 

OsBr 

c 

-94.3 

-91.6 

67.142 

29 

OS 2 OO 3 

aqi, 500 

aq, CO 

c 

-88.07 

- 88.1 

-267.4 

-91 .98 

67.420 

51.1 

C82C02-3)4H20 

aq, 200 

c 

-280.0 

-522.3 




08 H 0 O 3 

c 

-228.4 




OsOI 

aq 

c 

-224.4 
-103 5 

- 210.6 



0 SCIO 4 

aq, 50 
aq, CO 

c 

-99 65 
-99.2 
-103.86 

-88.76 

-73.28 

65.060 
53 713 

45.0 

41 89 

CsF 

aq, CO 

c 

-90.6 

-126.9 

-69.98 

51 . 294 

75.3 

C 8 F-y 3 H 20 

aq, CO 

c 

-135.9 

-176.8 

-133.49 

97 . 846 

29.5 

C 8 F- 1 »/ 2 H 20 

c 

-237.2 




OsHFi 

c 

-216.1 




Os 28 iF 6 

aq 

c 

- 212.8 

-669.5 




OsH 

g 

29.0 

24.3 

-17.81 

51 .25 

Osl 

c 

-80 5 

-79 7 

58,419 

31 

O 8 NH 2 

aq, CO 

c 

-72.6 

-25.4 

-79 76 

58.463 

57.9 

O 8 NO 3 

c 

-118.11 




O 82 O 

aq, 60 
aq, ® 

c 

-109.35 

-108.6 

-75.9 

-93.82 

68 . 769 

86.8 

O82O2 

c 

-96.2 




OsOH 

c 

-97.2 




C 8 OHH 2 O 

aq, 200 
aq, CO 

c 

-114.0 

-114.2 

-186.9 

-105.00 

76.964 

29.3 

OsRsOa 

c 

-257.2 




0S2S 

aq 

c 

-249.5 

-81.1 




OsHS 

aq 

c 

-108.4 

-62.9 





aq 

-63.2 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance State 


Cesium 


CS 2 S 04 

c 

aq, 200 
aq, 00 

CSHSO 4 

c 

aq, 300 

CsHSe 

c 

aq 

Chlorines 

CI 2 

g 

(satd. soln.) 

aq 

Clz-OHzO 

c 

CIF 

g 

CIO 

g 

ClOz 

g 

CIO 3 

g 

CI 2 O 

g 

C\z07 

g 

HCI 

g 

aq, 1 
aq, 5 
aq, 50 
atf, <x> 

HCIO 

aq, 400 
aq, 1000 

HCIO 2 

aq 

HCIO 3 

aq, <*> 

HCI04 

Iq 

aq, 1 
aq, 3 
aq, 

HCIO 4 H 2 O 

r 

HCIO 4 . 2 H 2 O 

iQ 

Chromium 

Cr 

g 

c 

CraCz 

c 

Cr 4 C 

c 

CrzCs 

r 

C^'Clz 

c 

aq 

CrCl 2 - 2 H 20 

c 

CrCl2-3H20 

c 

CrCl2*4H20 

c 

CrCU 

c 

CrCU 

g 

CrOzClz 

Iq 

CrFz 

c 

CrFs 

Vc 

CryHz 

c 

Crl 2 

c 

aq 

CrN 

c 


LHP 

LFP 

log Kf 

S» 

-339.38 




—335.26 




-335.3 

-274.0 

-312.16 

228.809 

67.7 

-270.7 




-36.7 





-34.6 


0.00 

0.00 

0.000 

53.29 

- 6.0 




-564.4 




-25.7 




33 




24.7 

29.5 

-21.623 

59.6 

37,0 




18.20 

22.40 

-16.419 

63.70 

63.4 




-22.06 

-22.77 

16.690 

44.62 

-28.33 




-37.37 




-39.58 




-40.02 

-31.35 

22 979 

13.17 

-28.18 

-19.11 



-27.83 




-14.0 




-23.50 

-0.25 



- 11.1 




— 19.7 




-30.2 




-31.41 

-10.70 



-92.1 





-162.8 


80.5 

69.8 

-51.16 

41.64 

0.00 

0.00 

0.000 

5.68 

1 

b 

- 21.2 

15.54 

20.4 

-16.4 

-16.8 

12.31 

25.3 

-42 5 

-43.8 

32.10 

48.0 

-94.56 

-113.2 

-237 

-309.0 

-384.5 

-134.6 

-85.15 

62.414 

27.4 










-118.0 

86.492 

30.0 


-104 

-135.7 

-181.0 

-265.2 

-3.7 

-54.2 

-59,9 

-29.8 
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1 Substance 

State 




S® 

1 Copper 

CuPz 

c 

-28.9 




CuaP 

C 

-36.4 




CuS 

c 

- 11.6 

-11.7 

8.576 

15.9 

CuzS 

c 

-19.0 

- 20.6 

15.10 

28.9 

CuSOa 

c 

-184.00 

-158.2 

115.96 

27.1 


OQ, 50 

- 200.00 





ag, 00 

-201.51 

-161.81 

118.604 

-19.5 

CUSO 4 • HzO 

c 

-259.00 

-219.2 

160.67 

35.8 

CuS04-3H20 

c 

-402.27 

-334.6 

245.26 

53.8 

CUSO 4 ■ 5 H 2 O 

c 

-544.45 

-449.3 

329.33 

73.0 

CUSO 4 3 Cu 0 - 4 H 20 

c 

-592.6 




CLI 2 SO 4 

c 

-179.2 





aq 

-190.8 

-152 



CuSzOe 

aq 

-265.0 




CuSzOe • 5 H 2 O 

€• 

-611.5 




CuaSb 

C 

-2 




CuSe 

C 

- 6.6 




CuSe 04 

aq 

-128.4 




CuSe 04 ’bHzO 

c 

-472.7 




CUWO 4 

c 

-250.0 




CuW 04 - 2 H 20 

c 

-393.6 




1 Dysprosium I 

Dy 

c 

0.00 

0.00 

0.000 


DyCb 

C (fi) 

-237.8 





C (y) 

-234 8 





aq, <0 

-286.1 

-255.2 

187.06 


Dylj 

c {0) 

-144.5 





aq, on 

-206.1 

-198.2 

145.28 


DyCOHh 

c 


-305.8 

224.15 


Dy2(S04)3 

fi 

8 

-982.7 

-854.4 

626 . 26 


Dy 2 (S 04 ) 3 - 8 H 20 

c 


-1322.0 

969.01 


Erbium 

Er 

c 

0.00 

0.00 

0.000 


Er(C2H302)2 

aq 

-512.8 




Er(C2H302)2 ■ 4 H 2 O 

C 

-785.6 




ErCb 

r ( 7 ) 

-231.8 





aq, <» 

-282.4 

-251.5 

184.35 


Erls 

C (« 

-140.0 





aq, 00 

-202.4 

-194.5 

142.57 


Er(OH )3 

e 

-326.8 




Er2(S04)3 

aq, w 

-975.3 

-847.0 

620.84 


Er2(SO«)3-8H20 

c 


-1313.9 

963.07 


1 Europium I 

Eu 

g 

87 



45.10 


c 

0.00 

0.00 

0.000 


EuCU 

c (a) 

-247.1 





aq, « 

-289.4 

-259.2 

189.99 


EU2(S04)3 

aq, 00 

-989.3 

-862.2 

631.98 


Eui(S04)i-SHi0 

c 


-1331.0 

975.60 


1 Fluorine 

Fz 

g 

0.00 

0.00 

0.000 

48.6 

F 2 O 

g 

5.5 

9.7 

-7.126 

58.95 




HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance 

State 

AH/° 

AF/« 

log if/ 


Fluorine 

HF 

g 

-64.2 

-64.7 

47.402 

41.47 


ag, 2 

-75.17 





aq, 100 

-75.69 





aq, « 

-78.66 




Gadolinium 

Gd 

g 

87 

77 

-56.4 

46.41 


c 

0.00 

0.00 

0.000 

14 

QdCis 

c(a) 

-245.5 





aq, a* 

-288.9 

-258.6 

189.55 

-7.6 

Gdl3 

C (/5) 

-147.6 





aq, 00 

-20B.9 

-201.6 

147.77 

-31.3 

Gd(OH)3 

c 


-308 1 

225.83 


Gd(S04)3 

aq, CO 

-988.3 

-861.2 

631.25 

-81.9 

Gd(S 04 ) 3 * 8 H 20 

c 

-1518.9 

-1329.8 

974.72 

155.8 

Gallium 

Ga 

g 

66.0 

57.0 

-41.78 

40.38 


c 

0.00 

0.00 

O.OCO 

10.2 

GaBr 

g 

11 




GaBri 

c 

-92.4 




0 ^ 2 ( 0204)3 

c 

-515 




032 ( 0204)3 • 2 H 2 O 

c 

-689 




032 ( 0204)3 *4H20 

c 

-847 




OaCi 

g 

9 




OaCb 

c 

-125.4 





aq, 00 

-170.5 

-130.7 

95.801 

-43 

Gal 

g 

27 




Gals 

c 

-51.2 




GaN 

c 

-25 




GaO 

g 

66 




Ga20 

c 

-82 




Ga203 

c 

-258 




Ga(OH)3 

c 


-199 

145.9 


Germanium 

Ge 

g 

78.44 

69.50 

-50.943 

40.11 


c 

0.00 

0.00 

0.000 

10.14 

GeBr 

g 

34.8 




GeCI 

g 

32.6 

32.45 



GeCU 


-130 




GeH4 

g 





51.21 

Ge3N4 

c 

-14.8 




GeO 

g 

-22.8 

-28.2 

20.63 

52.56 

Oe02 (gis) 

am 

-128.3 





aq 

-131 




GeS 

g 

1.35 




HzGeOi 

aq 

-199.3 




Gold 

Au 

g 

82.29 

72.83 

-53.383 

43.12 


c 

0.00 

0.00 

0.000 

11.4 

AuBr 

c 

-4.4 




AuBr3 

c 

-13.0 





aq 

-9.2 

24 



HAuBr 4 

HAuBr4-5H20 

aq, <0 

c 

-45.5 

-398.5 

-38.1 

27.93 

76 
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Substance 

Slate 

AH/® 

AF/® 

log Kf 

S® 

Gold 

AuCI 

c 

-8.4 





AuCis 

c 

-28.3 





aq 

-32.8 

4.21 



AuCt3*2H20 

c 

-167.7 




HAuCU 

aq, oa 

-77.8 

-56.2 

41.19 

61 

HAuCU-SHsO 

c 

-279.2 




HAuCU. 4H2O 

e 

-356.9 




Aul 

c 

0.2 

-0.76 



AU2O3 

c 

19.3 

39.0 

-28.6 

30 

Au(OH)3 

c 

-100.0 

-69.3 

50.80 

29 


aq, 00 


-61 .8 

45.30 


AU2 Ps 

c 

-24.1 




AuSb2 

c 

-4.8 




Hafnium 

Hf 

g 




44.65 


c 

0.00 

0.00 

0.000 

13.1 

Hf02 

c 

-271.6 

-258.2 



Helium 

He 

g 

0.00 

0.00 

0.000 

30.13 

Holmium 

Ho 

c 

0.00 

0.00 

0.000 


H0CI3 

c (7) 

-232.8 





aq, CO 

-283.8 

-253.2 

185.59 


H0I3 

c{0) 

-141.7 





aq, 00 

-203.8 

-196.2 

143.81 


H02 (804)3 

aq, CO 

-978.1 

-850.4 

623.33 


H02(S04)3*8H20 

c 

...... 

-1318.0 

966.08 


Hydrogen 

H2 (mass 1)*" 

g 

0.00 

0.00 

0.000 

31.21 

(mass 2)t 

g 

52.98 

49.36 

-36.179 

29.46 

H2O* 

g 

-67.80 

-54.64 

40.047 

45.11 


iq 

-68.32 

-66.69 

41,553 

16.72 

HiOt 

g 

-59.56 

-56.07 

41.096 

47.38 


Iq 

-70.41 

-58.21 

42.664 

18.16 

H*HtO 

g 

-68.74 

-65.83 

40.921 

47.66 


Iq 

-69.39 

-57.93 

42.458 

18.85 

H2O2 

g 

-31.83 





Iq 

-44.84 

-28.2 




aq, » 

-45.68 

-31.5 



Indium 

In 

g 

58.2 

49.6 

-36.36 

41.51 


c 

0.00 

0.00 

0.000 

12.6 

InBr 

g 

10 

1 

-0.73 

62.0 

InBrs 

c 

-96.6 





aq 

-112.9 

-97.2 



InCl 

g 

-18 

-23 

16.9 

59.3 


c 

-44.5 




InClz 

c 

-86.8 




InCb 

c 

-128.4 





aq 

-145.6 

-117.5 



InH 

g 

61 

45 

-33.0 

49.6 

Ini 

1 

g 

20 

9 

-6.6 

63.8 


4 Atomic woioHt 1.0078; t atomic weight 2.0142. 






1899 


HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 




U96 


HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Sulwianco 

State 

AHf* 


lofiKf 

8“ 

Iron 

H 4 Fe(CN )6 

c 

127.8 





aq 

127.4 




K4Fe(CN)6 

c 

-125.1 






«« 

-113.5 




K4Fe(CN)6’3H20 

c 

-334.3 




(NH4)4Fe(CN)6 

aq 

1.4 




(NH4)4Fe(CN)6-6H20 

c 

-415.3 




Fe4lFe(CN)6j3 

c 

338.6 




FeCl 2 

c 

-81.5 

-72.2 

52.92 

28.6 


aq, 200 

-100.40 





aq, cx> 

-101.0 

-83.0 



FeCl 2 - 2 H 20 

c 

-228.2 




FeCl2-4H20 

c 

-370.7 




FeCIa 

c 

-96.8 





aq 

-127 9 

-96.5 



FeCl 3 - 6 H 20 

c 

-532.0 




FeCr 204 

c 

-341.9 

-317 7 

232.87 

34.9 

FeF 2 

aq 

-177.8 

-151.7 



FeFj 

aq 

-243.1 




Felz 

c 

-29.98 





aq 

-49.03 

-45 



Fel3 

aq 

-49.7 

-39.5 



FeMoOa 

C 

-257.5 




Fe 2 (M 004)3 

c 

-708.2 




FezN 

c 

-0.9 

2.6 

-1.91 

24.2 

Fe 4 N 

c 

-2.55 

0.89 

-0 652 

37.3 

Fe(N03)2 

aq 

-118.9 

-72.8 



Fe(N03)3 

aq 

-160. 4 

-81.3 



Fe(N03)3-9H20 

c 

-784.4 




FeO 

c 

-63.7 

-58.4 

42.81 

12.9 

FezOs 

c 

-196.5 

-177.1 

129.81 

21.5 

Fe304 

c 

-267.0 

-242.4 

177.68 

35.0 

Fe(OH )2 

c 

-135.8 

-115.57 

84.711 

19 

Fe(OH )3 

c 

-197.0 

-166.3 



FeP 

c 

-28 




FeP2 

c 

-42 




FbzP 

c 

-36 




F 03 P 

c 

-40 




FeP04 

c 

-299.6 




FeP 04 - 2 H 20 

c 

-440.8 




F0PO4-4H2O 

c 

-578.8 




FeS 

cia) 

-22.72 

-23.32 

17.093 

16.1 


C (/?) 

-21.35 




FeSz (pyrites) 

c 

-42.52 

-39.84 

29.202 

12.7 

(markasite) 

c 

-36.88 




FeS04 

c 

-220.5 

-195.5 




aq, 200 

-236.0 

-196.4 



FeS 04 ’H 20 

c 

-296.3 




FeS04-4H20 

c 

-507.5 




FeS04*7H20 

c 

-718.7 




Fe(HS 04)2 

aq 

-645.7 





Fe2(S04)3 

aq, 400 

-653.0 

-533.4 




aq, 3000 

-653.62 
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Substance 

Stut c 

A//r 

AFr 

log Kf 

S® 

Iron 

FeSb 

c 

2.4 




FeSbz 

c 

3 6 




FeSe 

c 

-16.5 





ppt 

-13.9 




FeSi 

c 

-19.2 




Fe^Si 

r 

-20 




FeSiOa 

r 

-276 




Fe 2 Si 04 

r 

-343.7 

-319 8 

234 41 

35.4 

FeTe 

c 

-18.6 




F 0 TIO 3 

<• 

-288.5 

-268.9 

197.10 

25.3 

FeW04 

c 

-274.1 




FeW04-3H20 

c 

-486.7 




Fe2(W04)3*8H20 

c 

-1352.8 




Krypton 

Kr 

g 

0.00 

0.00 

0.000 

39.19 

Kr-5H20 

r 

-357.1 




1 Lanthanum I 

La 

g 

88 

79 

-57.9 

43.57 


r 

0.00 

0.00 

0 000 

13.7 

La2(CN2)3 

c 

-229 




LaCIa 

c (a) 

-263.6 





ati, 400 
aq, <0 

-294.98 

-296.3 

-266.9 

195.63 

-5 

LaaHa 

t’ 

-382 




Lais 

r(a) 

-167.4 





aq, 00 

-216.3 

-209.9 

153.85 

34 

LaN 

*• 

-72 1 

-64.6 



La203 

r 

-458 




La(OH)3 

<• 


-312 8 

229 28 


LaSz 

r 

-156.7 




La2S3 

r 

-306.8 




La2(S04)3 

aq, 1800 

aq, 00 

-994.06 

-1003.1 

-877.8 

643.41 

-76 

La2(S04)3*9H20 

c 


-1403.1 

1028 45 


1 Lead I 

Pb 

g 

46.34 

38.47 

-28.198 

41.89 


r 

0.00 

0.00 

0.000 

15.51 

Pb2 

g 

79 

78 



PbBrz 

c 

-66.21 

-62.24 

45.621 

38.6 


aq, ® 

-57 41 

-54.95 

40.278 

43.7 

PbBrz-PbO 

C 

-122.3 




PbBr 2 - 2 PbO 

c 

-176 4 




PbBr2-3PbO 

c 

-230.8 




PbCOa 

c 

-167.3 

-149.7 

109.73 

31.3 

PbCOs-PbO 

c 

-220.0 

-195.6 

143.37 

48.5 

PbC03-2Pb0 

c 

-273 

-242 

177.4 

65 

PbC204 

r 

-205.1 




Pb(HC02)2 

r 

-200.1 





aq 

-194.0 




PbCCzHjOi)* 

c 

-230.5 





aq 

-232.6 

-184.4 



Pb(CzHj02)2-3HiO 

c 

-443.1 




Pb(CNS)2 

c 

27.5 






IBM 


HEAT AJND FREE ENERGY OF FORMATION OF COMPOUNDS 


SubEitance 

State 



log A/ 

S® 

1 Lead 

Pb(C2H5)4 

iQ 

52 




PbClz 

c 

-85.85 

-75.04 

55.003 

32.6 


OQ, 00 

-79.65 

-68.51 

50.217 

31,4 

PbCIz-PbO 

c 

-144.5 




PbCl2-2PbO 

c 

-199.2 




PbCl2-3PbO 

c 

-252.7 




PbCr 04 

c 

-217.7 




PbFz 

e 

-158.5 

-148.1 

108.65 

29 


aq 

-155.7 




PbF4 

c 

-222.3 




Pbiz 

c 

-41.85 

-41.53 

30.441 

42.3 


aq, «o 

-26.35 

-30.51 

22,363 

57.8 

PbMo 04 

c 

-265.8 




Pb(N3)2 

c 

104.3 




Pb(N03)2 

c 

-107.35 





aq, 400 

-100.10 

-58.3 




aq, 00 

-98.35 

-58 64 

42.982 

75.1 

Pb(0H)N03 

c 

-117.9 




PbO 

g 




57 4 

(red) 

c 

-52.40 

-45 25 

33.168 

16.2 

(yellow) 

c 

-52.07 

-45.05 

33.021 

16.6 

PbOz 

c 

-66.12 

-52.34 

38.364 

18.3 

PbzO 

c 

-51.2 




PbjO, 

c 

-175.6 

-147.6 

108.19 

50.5 

Pb(OH)2 

c 

-123.0 

-100.6 

73.738 

21 

Pbj(P04)i 

c 

-620 3 

-581.4 

426.16 

84.45 

PbHPOs 

c 

-234.5 




PbS 

c 

-22.54 

-22.15 

16.236 

21.8 

PbS04 

c 

-219.50 

-193.89 

142 119 

35.2 

PbS04.Pb0 

e 

-282.5 




PbS04-2PbO 

c 

-344 




PbS04-3PbO 

c 

-403 




PbSzOa 

c 

-150.1 




PbSe 

c 

-18 




PbSe 04 

c 

-148 




PbSIOs 

c 

-258.8 

-239 0 

175 18 

27 


am 

-256.9 




Pb 2 Si 04 

c 

-312.7 

-285.7 

209.41 

43 


am 

-309.0 




PbTe 

c 

-17.5 




Lithium 

Li 

g 

37.07 

29.19 

-21.396 

33.14 


c 

0.00 

0.00 

0.000 

6.70 

LiBr 

g 

-41 

-50 

36.6 

53.78 


c 

-83.72 





aq, 3 

-91.34 





aq, 00 

-95,45 

-94.79 

69,483 

22.7 

LiBr-HzO 

c 

-158.34 




LiBr 2 H 2 O 

e 

-229.94 




LiBr-SHzO 

c 

-301.9 




LIBrOs 

aq 

-77.9 

-65.70 



LI 2 C 2 

c 

-14.2 
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Substance 

State 

A///® 


log Kf 

S® 

Lithium 

LION 

aq, 220 

-30.3 

-31.35 



LiCNO 

aq 

-101.2 

-94.12 



Li 2 C 03 

c 

-290 54 

-270.66 

198.390 

21.60 


aq, 00 

-294.74 

-266.66 

195.458 

-5.9 

LiHCOa 

aq, 00 

-231.73 

-210.53 

154.316 

29.5 

LiCzHaOi 

aq 

-183.9 

-160.0 



LiCi 

8 

-83 

-58 

42.5 

61.01 


c 

-97.70 





aq, 3 

-102.62 





aq, 00 

-106.58 

-101.57 

74.449 

16.6 

LiCI • H 2 O 

c 

-170.31 

-151.2 

110.83 

24.8 

LiCI-2H20 

c 

-242.1 




LiCI-SHzO 

r 

-313.5 




LiClOa 

aq 

-87.5 

-70.95 



LiCl04 

aq 

-106.3 

-81.4 



LiF 

c 

-146.3 

-139.5 

102.32 

8.57 


aq, 00 

-146 21 

-136.30 

99.906 

1.1 

LIHF 2 

aq, 400 

-220.4 




LiaSiFfi 

€' 

-688.9 




LiH 

8 

30.7 

25.2 

-18.47 

40.77 


c 

-21.61 

-16.72 

12.255 

5.9 

Lil 

8 

-16 

-26 

19.1 

55.68 


c 

-64.79 





aq, 00 

-79.92 

-82.57 

-60.523 

29.5 

LII. 1 / 2 H 2 O 

c 

-103.8 




LilHzO 

c 

-141.16 




LiI-2H20 

c 

-213 03 




LiI-3H20 

r 

-285.02 




LilOa 

aq 

-121.3 

-102.95 



LijN 

c 

-47.2 

-37.33 



LiNHz 

c 

-43.50 




LiNOz 

c 

-96.6 




LiNOa 

c 

-115.28 





aq, 3 

-115.1 





aq, « 

-115.93 

-96.63 

70.828 

38.4 

LiNOa-SHzO 

tr 

-328.6 




LI 2 O 

c 

-142.4 




Li202 

r 

-151.7 

-138.0 




aq 

-159.0 




LiOH 

c 

-116.45 

-106.1 

77.777 

12 


aq, 11 

-120.51 





aq, 00 

-121.51 

-107.82 

79.031 

0.9 

Li0HH20 

c 

-188.77 

-164.8 

120.80 

22 

LIRe04 

e 

-253.4 




LiRe 04 H 20 

c 

-324.9 




LiRe 04 . 2 H 20 

c 

-395.1 




Li2S04 

c 

-342.83 

-314,66 




aq, 18 

-348.40 





aq, ® 

-350.01 

-317.78 

232.928 

10.9 

Li2S04 H20 

c 

-414.20 

-375.07 



LizSe 

c 

-91.1 




LiaSIOa 

8l» 

-376.7 
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j Substance 

State 

A///® 

AF/® 

log Kf 

S® 

1 Lutetium 

Lu 

g 

87 



44.14 


c 

0.00 

0.00 

0.000 



LuClj 

«(t) 

-227.9 






aq, 00 

-280.2 

-249.0 

182.51 


Luis 

c (g) 

-133.2 





aq, 00 

-200.2 

-192.0 

140.73 


LusCSOa)] 

aq, oo 

-970.9 

-842.0 

617.17 


LU2(S04)3*8H20 

c 


-1308.1 

958.82 


1 Magnetiuin ! 

Mg 

g 

35.9 

27.6 

-20.23 

35.50 


c 

0.00 

0.00 

0.000 

7.77 

MojCAsOa)* 

c 

-731.3 





aq 

-749 

-630.14 



M 0 HA 8 O 4 

aq 

-349 2 




Mg(H2A804)2 

aq 

-541.0 




Mo(NH4)A804-6H20 

c 

-800.7 




Mg3Bi2 

c 

-36.5 




MgBrz 

c 

-123.7 





aq, 25 

-166.66 





aq, CO 

-168.21 

-158.14 

115.914 

10.4 

MgBr2-6H20 

e 

-575.4 

-491.0 

369.90 

95 

Mo(CN)2 

aq 

-31.9 

-29.08 



MgCNa 

e 

-60.3 




MgCOs 

c 

-266 

-246 

180.3 

15.7 

Mo(C2H302)2 

aq 

-344.6 

-286.38 



MgCl 2 

e 

-153.40 

-141.57 

103.769 

21.4 


aq, 10 

-185.65 





aq, CO 

-190.46 

-171.69 

125.846 

-1.9 

MgCl2H20 

c 

—231 .15 

-206.11 

151 .076 

32.8 

MgCl2*2H20 

c 

-305.99 

-267.32 

195.942 

43.0 

MgCl2-4H20 

c 

-454.00 

-390.49 

286.224 

63.1 

MgCl2-6H20 

c 

-597.42 

-305.65 

370.635 

87.5 

MgCt2KCI*6H20 

c 

-702.0 




MgCl 2 ’ MgO 

c 

-312.6 




MgC(2Mg0-6H20 

c 

-742.1 




MgCIs-MgO-ieHsO 

c 

-1440.8 




Mg(OH)CI 

c 

-191.3 

-175.0 

128.27 

1.9.8 

Mg(CI04)2 

c 

-140.6 





aq 

-172.5 




Mg(CI 04 ) 2 * 2 H 20 

c 

-290.7 




Mg(CI04)2-4H20 

c 

—438.6 




Mg(Ci 04 ) 2 ' 6 H 20 

c 

-583.2 




MgCr04 

c 

-318.3 





aq 

-321.2 




MgF2 

c 

-263.5 

-250.8 

183.83 

13.68 

MgH 

g 

41 

34 

-24.9 

47.61 

Mgiz 

c 

-86.0 





aq, o» 

-137.15 

-133.69 

97.993 

24.1 

MgMo 04 

c 

-329.9 




MgsNz 

c 

-110.24 

-100.8 



Mg(N03)2 

c 

-188.72 

-140.63 

103.080 

39.2 


aq, 15 

-208.410 





aq, » 

-209.15 

-161.81 

118.605 

41.8 
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Substance 

Stale 

AHf° 

AFr 

logic/ 

S® 

Masnesium 






Mg(N03)2-2H20 

c 

“336.63 




Mq(IM03)2-6H20 

c 

“624.36 




MgO 

c 

“143.84 

“136.13 

99.781 

6.4 

Mg02 

c 

“148.9 




Mo(OH)2 

e 

“221 .00 

“199.27 

146.062 

15.09 

MQ3(P04)2 

c 

“961.5 




MqHPOa 

aq 

“422.2 




Mg(NH4)P04-6H20 

c 

-881.0 




MgS 

c 

-83.0 





aq 

“108 




MgS03 

c 

-241.0 




MgSOa-SHzO 

c 

-461.6 




MgS 03 - 6 H 20 

c 

-673.4 




MgS04 

c 

-305.5 

-280 5 

152.83 

21.9 


aq, 200 

-326.23 





aq, oa 

-327.31 

-286.33 

209.876 

“24.0 

MgS 04 - 2 H 20 

c 

-381 . 9 




MgS04-4H20 

c 

“595.5 




MgS 04 * 6 H 20 

c 

“736.6 




MgS04-7H20 

c 

“808.7 




MgS 2 O 3 

aq 

“256.1 




Mg 8303 • 3 H 2 O 

c 

“454.2 




MgSzOs • 6 H 2 O 

c 

“669.4 




Mg3Sb2 

c 

“ 68.1 




Mg 2 Si 

c 

“18.6 




MgStOs 

c 

“357.9 

“337 2 

247.16 

16.2 

MgSi 04 

c 

“488.2 

“459.8 

337.03 

22.7 

Mg 2 Sn 

c 

-17.0 




MgTe 

e 

-50 




MgW04 

c 

“345.2 




Manganese 






Mn 

g 

68.34 

58.23 

“42.682 

41.49 


C (a) 

0.00 

0.00 

0.000 

7.59 


c (y) 

0.37 

0.33 

-0.242 

7.72 

MnBr2 

c 

“90.7 





aq 

- 110.1 

-97.8 



MnBr2H20 

c 

“164.4 




MnBr2 • 4 H 2 O 

c 

-367.5 




MnBr3 

aq 

“111 




MnsC 

c 

-1 

-1 

0.73 

23.6 , 

MnCOa 

c 

“213.9 

“195.4 

143.23 

20.5 


ppt 

“ 211.0 





aq, 

“213.9 

-179.6 

131.64 

-32.7 

Mn(HC02)2 

c 

“242.2 





aq 

-246.5 




Mn(HC02)2-2H20 

c 

“386.0 




MnC 204 

c 

-258.2 




MnC 204 • 2 H 2 O 

c 

“388.6 




MnC204 • 3 H 2 O 

c 

-455.4 




Mn(C2H302)2 

c 

-273.0 





aq 

“285.2 

-227.2 



Mn(C2H3 02)2 *41420 

c 

“556.9 
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Substance 

State 

AH/® 

AF/® 

logK/ 

s® 

Manganese 

MnClz 

e 

-116.3 

-105.5 

77.330 

28.0 


OQ, 400 

-132.0 




MnCizHzO 

c 

-188.5 




MnClz ^HzO 

c 

-276.7 




MnClz*4HzO 

e 

-407.0 




MnFz 

c 

-189 

-179 

131.2 

22.2 


aQ 

-209.2 




MnFs 

aq 

-260 




Mniz 

e 

-59.3 





aq 

-79.0 

-73.3 



Mnlz-HzO 

c 

-127.9 




Mniz*2H20 

c 

-194.5 




Mnlz^HzO 

c 

-327.5 




MnIz-GHzO 

c 

-451 




Mn(N3)2 

c 

92.2 




MnsNz 

c 

-57.8 

-46.5 



MnsNz 

e 

-81 




Mn(N03)2 

c 

-166.32 





aq, 5 

-146.21 





aq, 400 

-151.59 

-101.1 



Mn(N03)z*3H20 

c 

-355.1 




Mn(N 03 ) 2 - 6 H 20 

c 

-566.50 

-441.2 



MnO 

8 

34.6 





e 

-92.0 

-86.8 

63.62 

14.4 

MnOz 

c 

-124.6 

-111.4 

81.655 

12.7 


ppt 

-117.0 




MhzOj 

c 

-232.1 

-209.9 



Mn304 

c 

-331.4 

-306.0 

224.29 

35.5 

Mn(OH )2 

ppt 

-165.8 

-145.9 

106.94 

21.1 

Mn(OH)3 

ppt 

-212 

-190 



Mn3(P04)2 

ppt 

-771 




MnS (green) 

c 

-48.8 

-49.9 

36.58 

18.7 

(red) 

c 

-47.6 




MnS04 

c 

aq, 30 

-254.24 

-266.52 

-228.48 

167.473 

26.8 


aq, 00 

-269.2 

-230.7 

169.10 

-16 

MnS 04 H 20 

c (I) 

-328.5 





C (II) 

-322.4 




MnS04'4H20 

c 

-639.3 




MnS04'5H20 

c 

-609.6 




MnS04>7H20 

c 

-750.0 




Mn 2 (S 04)3 

c 

-666.9 





aq 

-699 




MnSzOs 

aq 

-332.7 




MnSzOe *2H20 

c 




66.7 

MnSzOe-eHzO 

c 

-744.5 




MnSe 

c 

-28.0 

-29.2 

21.40 

21.7 

MnStQ» 

c 

-302.5 

-283.3 

207.65 

21.3 


glB 

-294.0 




MnTe 

c 




22.4 

Mareury 

Ho 

8 

14.64 

7.69 

-6.663 

41.8 



0.00 

0.00 

0.000 

18.5 






HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance 

IMereury 

HgBr 

HgzBr^ 

HgBrz 

HgBrzHgO 

HgBr2-2HgO 

HgBr2-3HgO 

HgBr2-4HgO 

Hg(CN)2 

Hg(ONC)2 

Hg(CNS)2 

HgC204 

Ho(C2H302)2 

Hgz(CzH302h 

Hg(CH3)2 

Hg(C2H5)2 

HgCl 

Hg2Cl2 

HgClz 

HgCIz-HgO 

HgCl2-2HgO 

HgCl2-3HgO 

HgCl2*4HgO 

HgF 

HgH 

Hgl 

Hgziz (yellow) 
Hgiz (red) 

(yellow) 
Hg2(N3)2 
Hg(N03)2 
Hg(N03)2l/2H20 
Hg2(N03)2 
Hg2(N03)2*2H20 
HgO (red) 

(yellow) 

HQzO 

Hg(OH)2 

HgS 

(red) 

(black) 

HgS04 

Hg2S04 

HgS04-2Hg0 

HgSe 

Molybdenum 

Mo 


AHr 

AFP 

23 

18 

-49.42 

-42.71 

-40.5 

-38.8 

-37.1 

-9.74 

-59.6 


-78.5 


-98.3 


-117.6 


62.5 


66.1 


64 


48.0 


-161.8 


-169.4 


-195.2 

-139.2 

-201.1 


18 


-2 


19 

14 

-63.32 

-50.35 

-55.0 

-42.2 

-51.8 


-80.9 


-105.3 


-128.4 


-151.3 


14 


58.06 

52.60 

33 

23 

-28.91 

-26.60 

-25.2 

-24.0 

-24 55 


133 


-58.0 

-13 09 

-93.0 


-58.4 

-15.65 

-206.9 


-21.68 

-13.99 

-21.56 

— 13.959 

-21.8 

-12.80 


-66 0 

3 


-13.90 

-11.67 

-12.90 

-11.05 

-168.3 


-177.34 

-149.12 

-222.3 


16 


-5.1 


155.5 

144.2 

0.00 

0.00 


-13.2 6B.0 

31.309 50.9 


-10.3 

36.906 


-38.555 

-16.9 

19.497 


10.255 17.2 

10.232 17.5 


8.554 18.6 
8.100 19.9 


109.303 47. S 
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HEAT AND FREE ENERGY OP FORMATION OF COMPOUNDS 


Substance 

State 

AUr 

AFr 

logit/ 

S® 

Molybdenum 

MoBrz 

c 

-29 




MoBr^ 

c 

-41 




MoBr 4 

c 

-45 




MoBrs 

c 

-51 




M 02 C 

c 

4.3 

2.9 

-2.13 

19.7 

MoClz 

e 

-44 




MoCIs 

c 

-65 




M 0 CI 4 

c 

-79 




MoCIs 

c 

-90.8 




MoCIc 

e 

-90 




Molz 

c 

-12 




M 0 I 3 

c 

-15 




M 0 I 4 

c 

-18 




M 0 I 5 

c 

-18 




MozN 

c 

-8.3 




MoOz 

c 

-130 

-118.0 



MoOs 

0 

-180.33 

-161.95 

118.707 

18.68 


aq 

-188.1 




M 0 O 4 

aq 

-173 5 




MoOs 

aq 

-155.1 




MoSz 

c 

-55 5 

-53.8 

39 43 

15 1 

M 0 S 3 

c 

-61.2 

-57.38 



HzMoOa (white) 

c 

-256.9 





aq 

-256.4 




H 2 M 0 O 4 H 2 O 

c 

-331.4 




Neodymium 

Nd 

8 

87 





c 

0.00 

0.00 

0.000 


NdCIs 

c (at) 

-254.3 





aq, CO 

-291.3 

-261.6 

191 .75 


NdCIs-eHzO 

c 

-692.3 




Nd(OH)j 

c 


-309.6 

226.93 


Ndls 

C (or) 

-168 9 





aq, CO 

-211.3 

-204.6 

149.97 


NdzOs 

c 

-442.0 




NdzS} 

c 

-281.8 




NdzCSOA)] 

c 

-948.1 





aq, CD 

-993.1 

-867.2 

635.65 


Nd2(S04)3*5H20 

c 

-1318.4 




Nd2(S04)3*8H20 

c 

-1524.7 

-1334.5 

978.17 


Neon I 

Ne 

8 

0.00 

0.00 

0.000 

34.95 

Neptunium 

Np 

c 

0.00 

0.00 

0.000 


NpBrs 

c 

-174 




NpBr4 

c 

-183 




NpCii 

c 

-216 




NpCU 

e 

-237 




NpCIs 

c 

-246 




NpFj 

c 

-360 




NpF4 

c 

-428 




Nplj 

c 

-120 








HEAT AND FREE ENERGY OF FORMATION OF 

Substance Stale A///® A/y® 

1605 

COMPOUNDS 

log a:/ 

Nickel 






Ni 

ft 

101.61 

90.77 

- 66.533 

43.59 


c 

0.00 

0.00 

0.000 

7.20 

NiBrz 

c 

-54.2 





aq 

-73.1 

-60.7 



NiBr2-3H20 

c 

-277.8 




NisC 

c 

11.0 

8.88 



Ni(CN)2 

c 

27.1 





aq 

230.9 

66.3 



NiCOa 

c 

- 

-146.7 

107.53 


Ni(C2H302)2 

aq 

-249.6 

-190.1 



N 1 CI 2 

C 

-75.6 

-65.1 

47.72 

25.6 


aq, 25 

-93.20 

-74 



NICI2-2H20 

c 

-220.8 




NiCl2-4H20 

r 

-364.7 




NiCl2-6H20 

c 

-505.8 

-410.5 

300.89 

75.2 

NiFz 

c 

-159.5 





aq 

-171.5 

-142.9 



NIF2-4H20 

0 


-379.9 

278 46 


NiH 

8 

93 





c 

-2.7 




NiH2 

c 

-6.2 




Nil2 

c 

-20.6 





aq 

-42.0 

-36.2 



Ni(I03)2 

c 

-124.5 





aq 

-125.1 




Ni(I03)2-2H20 

c (I) 

-264.9 





c (II) 

-263.9 




Ni(I03)2-4H20 

c 

-401.7 




NI(N3)2 H20 

c 

45 3 




Ni(N03)2 

c 

-102.2 





aq 

-114 0 

-64 



Ni(N 03 ) 2 - 6 H 20 

c 

-531.4 




NiO 

8 

59 3 

51.8 

-37.97 

57 


c 

-58.4 

-51.7 

37.90 

9.22 

Ni(OH)2 

r 

-128 6 

-108 3 

79.382 

19 

Ni(OH)3 

c 

-162.1 




NI 2 P 

c 

-44 




NisP 

c 

-53 




N^sPz 

c 

-105 




NiS 

c 

- 17.5 





ppt 

-18.6 




NiSOa 

c 

-213.0 

-184.9 

135.53 

18.6 


aq, 200 

-230.3 

-187.6 




aq, <» 

-232.2 

-188.4 

138.09 

-34.0 

NiSOi’GHzO (green) 

c 

-644.98 




(blue) 

c 

-642,5 

-531.0 

389.2 

73.1 

NiS04-7H20 

c 

-712.9 




NiSb 

c 

-15.9 




NisSbz 

c 

-36.4 




NiSe 

c 

-10 




NiTe 

c 

-9 
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j Substanoe 

State 

AHr 

AFf^ 

log Kf 

S® 

1 Niobium 

Nb 

g 

184.5 

173.7 

-127.32 

44.49 


c 

0.00 

0.00 

0.000 

8.3 

Nb 204 

e 

—387.8 




NbzOs 

c 

-463.2 




Nitroson (NH4OH, NH2OH, 
Nz 

N2H4 and NsH 
g 

see under ammonia) 
0.00 0.00 

0.000 

45.77 

NOBr 

g 

19.66 

19.70 

-14.44 

65.16 

NOCI 

g 

12.57 

15.86 

-11.625 

63.0 

NFz 

g 

-27.2 




NO 

g 

21.60 

20.72 

-15.187 

50.34 

NO2 

g 

8.09 

12.39 

-9.082 

57.47 

N 204 

g 

2.31 

23.49 

-17.219 

72.73 

N2O 

g 

19.49 

24.76 

-18.149 ■ 

52.58 

N2O5 

g 

3.6 





c 

-10.0 




HNO] 

Iq 

-41.40 

-19.10 

14.000 

37.19 


aq, 1 

-44.54 





aq, 4 

-47.85 






aq, 15 

-49.16 





aq, to 

-49.37 




HNO3H2O 

Iq 

-112.96 

-78.41 

57.474 

51.83 

HNOj-SHzO 

iQ 

-252.20 

-193.70 

141.980 

82.92 

t Osmium 

Os 

g 

174 

163 

-119.5 

45.97 


c 

0.00 

0.00 

0.000 

7.8 

O8O4 

g 

-79.9 

-67.9 

49.77 

65.6 

(white) 

c 

-91,7 

-70.5 

51.68 

34.7 

(yellow) 

c 

-93.4 

-70.7 

51.82 

29.7 


aq, w 


-68.59 

50.276 


OsPz 

c 

-40 




O8S2 

c 

-35 




HOsOs 

aq, to 


-108 78 

79.734 


HzOsOs 

aq, CO 


-125.28 

91.829 


1 Oxygen 

O2 

g 

0.00 

0.00 

0.000 

49.00 

O3 

g 

-34.4 

32.4 

-28.631 

56.8 

1 Palladium 

Pd 

g 

93 

84 

-61.6 

39.91 


c 

0.00 

0.00 

0,000 

8.9 

PdBrz 

c 

-24.9 




K 2 PdBr 4 

c 

-217.2 





aq 

-205.6 




Pd(CN)2 

e 

62.1 




PdClz 

c 

-45.4 




HzPdCU 

aq 

-129.3 




KzPdCU 

c 

-261.6 





aq 

-248.4 




KzPdCIs 

c 

-283.8 





aq 

-272 




HzPdCIc 

aq 

-166.0 




PdzH 

c 

-8.9 




Pdlz-HzO 

c 

-87.3 




PdO 

c 

-20.4 
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1607 


1 Substance 

State 

AHP 

AFf^ 

log Kf 

s® 1 

1 Palladium I 

Pd(OH)2 

c 

-92.1 




Pd(OH)4 

c 

-169.4 




1 Phosphorus I 

P 

g 

75.18 

66.71 

-48.897 

38.98 

(white) 

c 

0.00 

0.00 

0.000 

10.6 

(red) 

c 

-4.4 

-1.80 



(black) 

c 

-10.3 




Pa 

g 

33.82 

24.60 

-18.031 

52.13 

P4 

g 

Iq 

13,12 

0.60 

5 82 

-4.266 

66.90 

PBrj 

g 

-35.9 

-41.2 

30.19 

83.11 



-47.5 




PBrs 

c 

-66 




POBra 

c 

-114.6 




PCI 3 

g 

-73.22 

-68 42 

50.151 

74.49 


Iq 

-81.0 

-63 3 



PCI 5 

g 

c 

-95.35 

-110.7 

-77 59 

56 . 872 

84.3 

POCI 3 

g 

-141.5 

-130.3 

95.508 

77.69 


iQ 

-151.0 




PH 3 

g 

2.21 

4.36 

-3.196 

50.2 

PHa-eH^O 

c 

-422.7 




PzH 

c 

-14.5 




PH4Br 

c 

-29.5 




PH 4 CI 

g 

-36.2 




PH 4 I 

c 

-15.8 




PI 3 

c 

-10.9 




P 2 I 4 

c 

-19.76 




PN 

g 

-20.2 

-25.3 

18.54 

50.45 

P 3 N 5 

c 

-75.7 




P40;o 

c 

-720.0 





am 

-734.0 




HPO 3 

c 

-228.2 





«q 

-234.9 




H 3 PO 2 

0 

-145.5 





Iq 

-143.2 





aq 

-145.6 

-128 0 



H 3 PO 3 

c 

-232.2 





Iq 

-229.1 





aq 

-232.2 

-204 0 



H 3 PO 4 

c 

-306.2 





aq, 1 

-305.6 





aq, 5 

-308.0 





aq, 400 

-309.32 

-270.0 




c 

-342.9 





Iq 

-339.3 




H 4 P 2 O 7 

c 

-538.0 





aq 

-545.9 




H4P207-1V'2H20 

c 

-643.9 





Iq 

-640.8 




Platinum 1 

Pt 

g 

121.6 

110.9 

-81.288 

45.96 


c 

0.00 

0.00 

0.000 

10.0 
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SubslaHce 

State 

AHr 

AFf> 

log Kf 


Platinum 






PtBr4 

c 

-41.3 






-61.1 




K2RBr4 

r 

-220.7 





aq, 1000 

-210.7 




KzPtBre 

r 

-248.6 





aq, 2000 

-236.9 




HzPtBre 

aq 

-117.0 




HzPtBrg-SHzO 

c 

-734.7 




PtClz 

c 

-35.5 




PtCU 

c 

-62.9 




PtCU’SHzO 

r 

-425 8 




KzPtCU 

€! 

-254.2 





aq 

-242.8 

-226.5 



KzPtCU 

c 

-301 0 

-265.1 

194.31 

79 8 


aq, 9400 

-287.5 




HzPtCIe 

aq 

-167.3 




HzPtCle-eHzO 

c 

-572.9 




Ptl4 

c 

- 21.6 




Pt(OH )2 

c 

-87.2 

- 68.2 

49 99 

26 5 

Pts 

c 

- 20.8 

-18.55 



PtSz 

c 

-27.8 

-24.28 



Plutonium 






Pu 

c 

0.00 

0.00 

0.000 


PuBrz 

c 

-187.2 





aq 

-228.5 




PuCb 

c 

-230.0 





aq 

-261.9 




PuOCI 

r. 

- 222.8 




PuFs 

aq 

-374.6 




PuHz 

c 

-31.7 




Pulj 

r 

-133 




PuOz 

c 

-251 




Polonium 






Po 

c 

0.00 

0.00 

0.000 


PoOz 

r 


46.3 

-33.94 


Potassium 






K 

g 

21.51 

14.62 

-10.716 

38.30 


f- 

0.00 

0.00 

0.000 

15.2 

K 2 OAI 2 O 3 -48102* 

r 

-1406.4 




KzO-AIzOj-eSIOzt 

r 

-1816 




(adularia) 

c 

-1842 




KzSiFe 

c 

-671 




KAI(S04)2 

r 

-589.24 

-534.29 

391.627 

48 9 


aq 

-616.9 




KAI(S04)2-Hz0 

r 

-667.5 




KAI(S04)2-2H20 

C 

-742 




KA 1 (S 04)2 3HzO 

c 

-814 




KAI ( 804)2 • 12 H 2 O 

c 

-1447.74 

-1227.8 

899.96 

164.3 

K 3 ASO 3 

aq 

-323.0 




K 3 A 8 O 4 

aq 

-390.3 

-355.7 



KH 2 A 8 O 4 

c 

-271.5 

-237.0 

173.72 

37.08 


aq 

-276.2 





* Leuoite: t microcllne. 
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SiibBlunce 

State 

AHP 

AFr 

lOK Kf 

S® 

Potastium 

KBr 

aq, 10 
aq, 50 

- 93.73 

-89.77 

-89.07 

-90.63 

66.430 

23.05 


aq, 500 

-88 87 

-89 




at/, 1000 

-88 88 





aq, 00 

-88.94 

-92.04 

67.464 

43.8 

KBrO 

aq 

-82 0 




KBrOa 

r 

-79.4 

-58.2 

42.66 

35.65 


aq, CO 

-69.6 

-56.6 

41.49 

63.4 

K 2 CO 3 

c 

-273 93 





aq, 50 

-281 02 





aq, 1000 

-281 56 

-264 



K 2 CO 3 ViHzO 


-210 43 




KjCOa-l'/zHzO 


-283 40 




KHCO 3 


-289 3 





aq, 1500 

-224 5 

-207.7 



K(HC02)2 

c 

-158 0 





aq 

-157.7 




KC 2 H 302 

c 

-173 2 





aq, 10 

-175 6 





aq, CO 

-176 88 

-156.7 



K 2 C 204 

c 

-320 8 





aq, 100 

-316 88 





aq, 5000 

-316 90 

-393.1 




aq, CO 

-317 1 




K 2 C 204 H 20 

c 

-392 17 




KCN 

e 

-26 90 





aq 

-24.1 

-28 



KCNO 

c 

-98 5 





aq 

-93 5 

-90.85 



KCNS 

r 

-48 62 





aq, 2 

-45.46 





aq, 8 

-44.32 





aq, 50 

-43.11 





aq, CO 

-42.8 

-44 



KCI 

g 

-51.6 

-56.2 

41 .19 

57.24 


c 

-104 18 

-97.59 

71.534 

19.76 


aq, 50 

-100 11 





aq, CO 

-100.06 

-98.82 

72.431 

37.7 

KCIO 

aq 

-85.4 




KCIO 3 

c 

-93.50 

-69 29 

50.789 

34.17 

aq, 100 

-84.09 





aq, CO 

-83.54 

-68.09 

49.909 

63.5 

KCIO 4 

c 

-103.6 

-72.7 

53.29 

36.1 


aq, 500 

-91.58 





aq, CO 

-91.45 

-70.04 

51 . 338 

68.0 

K2Cr04 

c 

-330.49 





aq, 17.2 

-328.2 





aq, 54 

-327.0 




K 2 Cr 207 

aq, CO 

c 

aq , 135 

-326.0 

-485.90 
-470 41 

-306 
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SubsUmce 

State 

AHf> 


log Kf 

S® 

Potassium 

K2Cr207 

oq, 600 

-'469.50 

-441 




oq, 2000 

-468.7 




KF 

c 

-134.46 

-127.42 

93.397 

15.91 


aq, 4 

-137.35 





aq^ 50 

-138.51 





oq, « 

-138.70 

-133 



KF 2H20 

r 

-277.0 

-242.7 

177.90 

36 

KF-4H20 

c 

-418.0 




KHF* 

c 

-219 98 

-203.73 

149.331 

24.92 


a<i, 25 

-213.73 





aq, 200 

-213.4 




KF.2HF 

c 

-296 7 




KF-3HF 

c 

-373.0 




KI 

c 

-78.31 

-77.03 

56.462 

24.94 


aq, 6 

-74.94 





aq, <» 

-73.41 

-79.82 

58.504 

50.6 

KIO 3 

r 

-121.5 

-101.7 

74.54 

36.20 


aq, 200 
aq, <0 

-115.16 
-116 0 

-99.9 

73.22 

52.2 

KIO 4 

aq, 1200 

-97.6 




KMnO* 

c 

-194.4 

-170.6 

125.05 

41.04 


aq, 140 

-184 44 





aq, 400 

-183.9 

-168.0 



K 2 M 0 O 4 

aq, 880 

-374.1 




KNHa 

c 

-28.3 




KNO 2 

c 

-88.5 





aq, 400 

-85.2 

-76 



KNO 3 

c 

-117.76 

-93.96 

68 871 

31.77 


aq, 400 
aq, 00 

-109.48 

-109.41 

-93.68 

-93.88 

68.813 

69.5 

K 2 O 

K 2 O 2 

c 

c 

-86.4 

-118 




K204 

c 

-134 




KOH 

c 

00 

0 

T 





aq, 3 

-111.77 





aq, 5 

-113.31 





aq, 25 

-114.70 





aq, 500 

-114.86 

-105 




aq, 00 

-115.00 

-105.06 

77.008 

22.0 

KOH-ViHaO 

c 

-161.7 




KOHH 2 O 

c 

-179.6 




K0H-2H20 

c 

-261.2 




K20sCte 

c 

-280 




KsPOa 

aq 

-397.5 




K 3 PO 4 

aq 

-478 7 

-443.3 



KH 2 PO 4 

c 

-374.9 

-326 




aq, 35 

-370.70 





aq, 755 

-370.4 




KRe04 

c 

-264.02 




KjRhCls 

c 

-343 




K2$ 

c 

-100 





aq, 7 

-107.04 





aq, 10 

-108.95 
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Potassium 

KzS 

aq, 20 

K 2 S- 2 H 20 

aq, 25 
aq, 50 
aq, 200 
c 

KzS-SHzO 

c 

KHS 

« 

KHS-14H20 

aq, 10 
aq, 200 
c 

K 2 S 4 

c 

K 2 S 4 • V^HzO 

aq 

c 

K2S4-2H20 

c 

K 2 SO 3 

c 

KHSO 3 

aq 

aq, 385 

K 2 SO 4 

C 

KHSO 4 

aq, 1000 
aq, 5000 

c 

K 2 S 2 O 5 

aq, 20 
aq, 100 
aq, 800 

c 

KzSzOs-IViHzO 

09 

c 

K 2 S 2 O 6 

c 

K 2 S 2 O 8 

aq, 400 

c 

K 2 S 4 O 6 

aq 

c 

KzSsOfi-IViHzO 

aq 

c 

KzSe 

c 

KzSe-gHzO 

aq 

c 

K2Se-14H20 

c 

K2Se-19H20 

c 

KHSe 

c 

K2Se04 

aq 

aq, 440 

KHSe04 

aq, 220 

K2Te03 

aq 

K2Te04 

aq 

KVO 3 

aq 

KVO 4 

c 

KVO 5 

aq 

aq 


Praseodymium 

Pr 


AHr AFf* log Kf S® 


- 110.17 

- 110.27 

- 110.17 

- 109.94 - 111.4 

- 243.0 

- 456.7 

- 63.2 

- 64.35 

- 64.1 

- 80.1 

- 113,0 

- 114.6 

- iao .5 

- 258.7 

- 206.9 

- 268.1 - 251.3 

- 208.7 ... 

- 342.66 - 314.62 230.612 42.0 

- 336.75 -310 

- 336.81 

- 276.8 

- 273.38 

-273 44 

- 274.3 

- 362.6 

- 351.9 

- 397.0 

- 413.6 

- 401.0 

- 458.3 

- 445,3 

-422 

-410 

- 515.4 

- 79.3 

- 88.5 -99 

- 722.0 

-1066 

-1417 

- 35.9 

- 35.4 

- 265.3 -240 

- 202.8 

- 261.6 

- 290.3 

- 284.0 

- 273.9 

- 270.4 

- 254.9 


g 

c 


87 

0.00 


0.00 


0.000 
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Substance 

State 


AFr 

log Kf 

S® 

Praseodymium 

PrCb 

c (a) 

-257.8 





ag, to 

-292.8 

-263.1 

192.85 


PrCb-HzO 

c 

-330.8 




PrCb-yHzO 

c 

-764.5 




Prl 3 

c (a) 

-162.0 





oq, 00 

- 212.8 

-206.1 

151.07 


Pr(N03)3 

OQ 

-318.8 




PrOz 

c 

-234.0 




PrzOa 

c 

-444.5 




Pr«On 

c 

-1391 




Pr( 0 H )3 

c 


-310.7 

227.74 


Prz ( 804)3 

aQt OD 

-996.1 

-870.2 

637.84 


Pr2(S04)3-8H20 

c 


-1337.0 

980.00 


Promethium 

Pm 

c 

0.00 

0.00 

0.000 


PrnCb 

c 

-251.9 





oq, 00 

-290.5 




Radium 

Ra 

g 

31 

23 

-16.8 

42.15 


c 

0.00 

0.00 

0.000 

17 

RaCl 2 - 2 H 20 

c 

-361 

-311.7 

228.47 

50 

Ra(N03)2 


-237 

-190.3 

139.49 

52 

RaO 

C 

-125 




RaS04 

C 

-362 

-326.0 

238.95 

34 

Radon 

Rn 

g 

0.00 

0.00 

0.000 

42 10 

Rhenium 

Re 

g 

189 

179 

-131.2 

45.13 


c 

0.00 

0.00 

0.000 

10 

ReAsz 

c 

1 




ReF 6 

g 

-273 




R 62 O 7 

c 

-297.5 




RezOs 

c 

—148.3 




R 0 S 2 

c 

-44.3 




HRe04 

oq, 5000 

-188.6 





oq, 7000 

-188.9 




Rhodium 

Rh 

g 

138 

127 

-93.09 

44.39 


c 

0.00 

0.00 

0.000 

7.6 

RhCI 

c 

-16 




RhClz 

c 

-36 





RhCls 

c 

-56 




RhO 

c 

-21.7 




RhzO 

c 

-22.7 




RhzOs 

c 

-68.3 




Rubidium 

Rb 

g 

20.51 

13.35 

-9,785 

40.63 


c 

0.00 

0.00 

0.000 

16.6 

RbAI(S04)2 

c 

-569 




RbAI(S04)2H20 

c 

-647 




RbAI(S04)2-2H20 

c 

^-722 




RbAI(S04)2*3H20 

c 

-797 




RbAI(S04)2-12H20 

c 

-1448.0 



1 
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Siibstunce 

Stale 

Allf° 

AFr 

log Kf 

S'> 

Rubidium 

RbBr 

r 

-93.03 

-90.38 

66.247 

25.88 


aq, 200 

-87.77 





aq, ao 

-87.8 

-92.02 

67.449 

49.0 

RbzCOa 

f! 

-269.6 





aq, 200 

-279.4 

-263 8 




aq, 2000 

-278.0 




RbzCOs'HzO 

c 

-344.2 




RbzCOa-ll/aHzO 

e 

-381.5 




RbzCOs-aViHzO 

c 

-521.7 




RbHCOs 

c 

-228.5 





aq 

-224.1 

-209 1 



RbCN 

aq 

-25.9 




RbCNS 

c 

-54 





aq 

-41.7 




RbCI 

r 

-102.9 

-98.48 




aq, 100 

-98.90 





aq, 1000 

-98.84 





afi, «> 

-98.9 

-98.80 

72.419 

42.9 

RbClOa 

c 

-93.8 

-69.8 

51 .16 

36.3 


aq, Qo 

-82.4 

-68.07 

49.894 

68.7 

RbCI04 

c 

-103.87 

-73.19 

53.647 

38.4 


aq, 00 

-90.3 

-70.02 

51 . 324 

73.2 

RbF 

c 

-131.28 





aq, 100 
aq, 00 

-137.45 

-137.6 

-133.53 

97.876 

27.4 

RbF'i/aHzO 

c 

-156.12 




RbF-IViHzO 

r 

-240.33 




RbHFz 

r 

-217.3 





aq 

-212.5 




Rbl 

c 

-78.5 

-77.8 

57.03 

28.21 


aq, 00 

-72.3 

-79 80 

58.492 

55 8 

RbzIrCIs 

r 

-290 9 




RbNOa 

c 

-117.04 





aq, 60 

-109.00 





aq, 200 

-108 54 





aq, 0 ® 

-108.5 

-93.86 

68.798 

64.7 

RbNHz 

c 

-25 7 




RbzO 

r 

-78.9 




Rb202 

c 

-101.7 




RbOH 

c 

-98.9 





aq, 3.2 

-110.5 





aq, 200 

-113.7 





aq, 

-113.9 

-105.05 

77.000 

27.2 

RbOHHzO 

c 

-177 8 




Rb0H.2H20 

c 

-250.8 




RbRe04 

V 

-256.9 





aq 

-249.2 





RbzS 

c 

-83.2 






aq, 500 

-107.8 




RbHS 

c 

-62.4 






aq 

-63.1 




RbHS04 

c 

-273.7 





aq, 300 

-270.4 
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Substance 

State 

AHf* 

AFr 

logKf 

S® 

Rubidium 

Rb2S04 

c 

-340.50 





oq, 400 

-334.51 





aq, « 

-334.7 

-312.24 

228.868 

33.8 

RbHSs 

c 

-35.5 





oq 

-34.3 




Rb2Sir6 

c 

-678.4 




Ruthenium 

Ru 

g 

160 

149 

-109.2 

44.57 


c 

0.00 

0.00 

0.000 

6.9 

RuCb 

c 

-63 




RuOa 

c 

-62.5 




RuS2 

c 

-48.1 

-44.1 



Samarium 

Sm 

g 

B 7 



43.74 


c 

0.00 

0.00 

0.000 


SmCb 

C (a) 

-249.8 





oq, CO 

-289.9 

-259 9 

190.50 


Smia 

(0) 

-153.4 





oq, ® 

-209 9 

-202 9 

148 72 


Sm(OH)3 

c 


-308.8 

226.35 


81112(804)3 

oq, CD 

-990.3 

-863.8 

633.15 


81112(804)3 ‘SHaO 

c 


-1332.6 

976 78 


Scandium 

8c 

g 

93 



41.76 


c 

0.00 

0 00 

0.000 


Sc Bra 

c 

-179.4 





aq, CO 

-235.5 

-217.4 

159.35 


ScCIs 

c 

-220.8 





aq, CO 

-268.9 

-237.7 

174.23 


Selenium 

Se (gray, hex.) 

c 

0.00 

0.00 

0.000 

10.0 

(red, men.) 

r 

0.2 





gu 

1.05 





SoaClz 

ppt 

Iq 

1.05 

-20.0 

-13.7 



SeFfi 

g 

-246 

-222 

162.8 

75.10 

HaSe 

g 

20.5 

17 

-12.468 

52.9 


aq, CO 

18.1 

18.4 

-13.509 

39.9 

SeOa 

c 

-55.00 





oq 

-54.07 




HzSeOs 

c 

-126.5 





oq, » 

-122.39 

-101.8 

74.622 

45.7 

H2Se04 

c 

-128.6 





aq , « 

-145.3 

-105.42 

77.276 

5.7 

Silicon 

Si 

g 

88.04 

77.41 

-56.740 

40.12 


c 

0.00 

0.00 

0.000 

4.47 


ant 

1.0 




SiBr4 

iQ 

-95.1 




8iC 

c 

-26.7 

-26.1 

19.13 

3.94 

Si(C2HsO)4 

<q 

-318 




SiCU 

g 

-145.7 

-136.2 

99.83 

79.2 


I9 

-153.0 

-136.9 

100.34 

57.2 
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Substance 

State 

AHr 

AFf^ 

log Kf 

S® 

Sfficon 

SiF4 

8 

-370 

-360 

263.9 

68.0 

HjSiF* 

aq 

-667.2 




SfH4 

8 

-14.8 

-9.4 

6.89 

48.7 

Sil4 

c 

-31.6 




Si3N4 

c 

-179.3 

-154.7 

113.39 

22.4 

SiOz (quartz) 

c 

-205.4 

-192.4 

141.03 

10.00 

(cristobalite) 

c 

-206.0 

-192.1 

140.81 

10.19 

(tridymite) 

V 

-204.8 

-191.9 

140.66 

10.36 


8^9 

-202.6 

-190.9 

139.92 

11.2 


aq 

-201.0 




SiSz (white) 

c 

-34.7 




HzSiOa 

c 

“270.7 

-247.9 



H2Si04 

c 

-340.6 




HaSiOs 

c 

-472.4 




H6Si207 

c 

-611.2 




Silver 

Afl 

8 

69.12 

59.84 

-43.862 

41 .32 


c 

0.00 

0.00 

0.000 

10.21 

AgBr 

c 

-23.78 

-22 39 

16.807 

25.60 

AgaCa 

c 

81.9 




AgaCOa 

c 

-120.97 

-104.48 

76.582 

40.0 

AgCaHaOa 

c 

-93.41 





aq 

-89.0 

-70.9 



Ag2C204 

c 

-159.1 




AgCN 

c 

34.94 

39.20 

-28.733 

20.0 

AgaCNa 

c 

51,5 




AgCNO 

c 

-21.1 




AgONC 

c 

43.2 




AgCNS 

c 

21.0 





aq 

42.5 




AgCl 

8 

23.23 

16.79 

-12.307 

58.5 


c 

-30.36 

-26.22 

19.222 

22.97 

AgCIOs 

c 

0.00 

16.0 

-11.73 

32.16 

AgCIOs 

r 

-5.73 

— 




aq 

1.81 




A 0 CIO 4 

c 

-7.75 





aq 

-6.10 




AgaCrOs 

c 

-170.15 

-148.57 

108.90 

51.8 

AgF 

c 

-48.5 

-44.2 

32.40 

20 


aq, 3 

-52.50 





aq, 10 

-53.02 





aq, 00 

-53.35 

-47.65 

34.927 

15.4 

AgFHaO 

c 

-120.4 




AgF*2H20 

c 

-191.2 

-159.0 

116.54 

38 

AgF.4H20 

c 

-331.5 




AgH 

g 

67.7 

60.8 

-44.56 

48.86 

Agl 

c 

-14.91 

-15.85 

11.618 

27.3 

AglOa 

c 

-42.02 

-24.08 


35.7 

AgNa 

C 

66.8 


-3.477 


AgNOa 

c 

-10.61 

4.74 

30.62 

aq, « 

-0.09 

9.79 

-7.176 

49.0 

AgNOa 

c 

-29.43 

-7.69 

5.637 

33.68 

1 

8 

-24.06 

-7.98 

5.849 

52.67 
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Substance 

State 

A///* 


logKf 

S® 

1 Silver 

AozO 

c 

-7.31 

-2.59 

1.896 

29.09 

AQ 2 O 2 

c 

-6.3 




A 0 P 2 

c 

-9.8 




AgPa 

c 

-15.0 




A 02 PtBr 6 

c 

-98.8 




AQ 2 PtCl 6 

c 

-131.6 




A 02 S 

C (or) 

-7 60 

-9.62 

7.051 

34.8 


C (fi) 

-7.01 

-9.36 

6.860 

35.9 

Ag 2 S 04 

0 

-170.50 

-147.17 

107.873 

47.8 


aq 

-166.0 




Ag 2 S 206 

aq 

-229.8 




AQ 2 S 206 - 2 H 20 

c 

-376.8 




Ag 2 Se 

c 

-2.9 




Ag2Se04 

0 

--94.7 

-68.5 

50.21 

48.3 

Sodium 

Na 


25.98 

18.67 

-13.685 

36.72 


r 

0.00 

0.00 

0.000 

12.2 

NaAI 02 

c 

-273 




NaH 2 A 803 

aq, 400 

-227.7 




NaH2As04 

aq, 300 

-273 4 




Na2HAs04 

aq, 400 

-329 5 




NaaAsOa 

aq, 500 

-314 6 




Na3As04 

c 

-365 





aq, 500 

-381.5 

-341.17 



Na 3 As 04 * 12 H 20 

c 

-1213.9 




NaB 02 

c 

-253 





aq, 300 

-241 1 




NaBOs 

aq 

- 220.0 




NaB03-4H20 

c 

-504.8 




Na2B407 

c 

-777.7 





aq, 900 

-787 9 




Na2B407-4H20 

c 

-1072.9 




N 826407 -SHaO 

c 

-1143.5 




Na2B4O7'10H2O 

c 

-1497.2 




Na3Bi04 

c 

-288 




NaBr 

g 

-36 33 





c 

-86.03 





aq, 8 
aq, ® 

-86.89 

-86.18 

-87.16 

63.889 

33.7 

NaBr- 2 H 20 

r 

-227.25 




NaBrO 

aq 

-79.1 




NaBrOs 

aq, 400 

-68.89 

-57.59 



NaCN 

c 

-21 .46 




NaCNViHzO 

c 

-56.19 




NaCN- 2 H 20 

c 

-162.25 




NaCNO 

c 

-95.6 





aq, 2000 

-90.9 




NaNHCN 

aq 

-34.5 




NaCNS 

c 

-41.73 





aq, 3 

-41.13 





aq, 100 

-40.16 





aq, CO 

-40.1 
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Substance 

State 


AFr 

log Kf 


Sodium 






NazCOs 

c 

-270.3 

-250.4 

183.53 

32.5 


aq, 15 

-278.13 





aq, 40 

-277.30 





aq, 200 

-276.17 





oq, 400 

-275.9 

-251 .4 



NazCOjHzO 

c 

-341 .8 




Na2C03-7H20 

c 

-765.1 




Na2CO3-10H2O 

c 

-975.6 




NaHCOa 

c 

-226.6 

-203.6 

149.24 

24.4 


aq 

-222.6 

-203.9 



Na 2 C 03 NaHC 03 - 2 H 20 

c 

-641.2 




NaHC02 

c 

-155.03 





aq, 400 

-154.92 




NaHC02-2H20 

c 

-296.6 




NaHCOa-SHzO 

e 

-364.2 




NaCzHaOz 

c 

-169.6 





aq, 3 

-171.20 





aq, 6 

-172.67 





aq, 25 

-173.63 





aq, 6400 

-174.07 

-152.3 




aq, 00 

-174.12 




NaCzHaOi-SHaO 

c 

-383.50 




Na2C204 

€ 

-314.3 





aq, 600 

-310.5 

-283 4 



NaHCzOA 

c 

-257.8 





aq, 400 

-252.7 




NaHCzOA-HaO 

c 

-330.2 




NaCI 

g 

-43.50 





c 

-98.23 

-91.79 

67.277 

17.30 


aq, 8 

-97.78 





aq, 100 

-97.25 





aq, 400 

-97.21 

-93.92 




aq, 1000 

-97 23 





aq, 00 

-97 . 30 

-93.94 

68.856 

27.6 

NaCiO 

aq 

-82 7 




NaCiOz 

r 

-72.65 





aq, 1000 

-73.80 




NaCIOs 

c 

-85 73 





aq, 400 

-80.74 

-62.8 




aq, 1000 

-80.73 





aq, 5000 

-80.74 





aq, oo 

-80.78 

-63.21 

46.332 

53.4 

NaCI04 

r 

-92.18 





aq, 400 

-88.76 





aq, 5000 

-88.67 





aq, « 

-88.69 

-65.16 

47.688 

57.9 

Na 2 Cr 04 

c 

-317.6 





aq, 600 

-320.6 

-296 



Na2Cr04-4H20 

c 

-601.3 




NazCriOr 

aq, 600 

-463.4 

-431 



NaF 

c 

-136.0 

-129.3 

94.78 

14.0 


aq, 00 

-135.94 

-128.67 

94.31 

12.1 
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Substance 

State 

AHr 

AFP 

log Kf 

S® 

ScMlium 

NaHFa 

c 

-216.6 





aqi 

-211.2 




NaH 

8 

29.88 

24.78 

-18.163 

44.93 


c 

-13,7 

-9.3 



Nal 

8 

-20.94 





c 

-68.84 





OQ, 8 

-71 . 50 





aq, 15 

-71.19 





aq, 30 

-70.82 





aq, 100 

-70.60 





ati, 1000 

-70.58 





4iq, 5000 

-70.61 



. ^ 


aq, CO 

-70.65 

-70.94 

51.998 

40.5 

NaI-2H20 

c 

-211.05 




NalOj 

aq, 100 

-111.93 






aq, 500 

-112.13 

-94.8 




aq, 00 

-112.2 




NazIrCIs 

e 

-233.4 




Na2Mo04 

c 

-368 





aq, 800 

-368.6 

-333 



NaNHz 

c 

-28.4 




NaNOz 

c 

-85.9 





aq 

-82.6 

-71 .0 



NaNOs 

c 

-101.54 

-87.45 

64.100 

27.8 


aq, 6 

—108.47 





aq, 15 

-107.81 





aq, 100 

-106,83 





aq, 1000 

-106,60 





aq, 5000 

-106.61 





aq, oo 

-106.65 

-89.00 

65.236 

49.4 

NazO 

c 

-99.4 

-90.0 

65.97 

17.4 

NazOz 

C* 

-120.6 

-105 0 



NaOH 

c 

-101.99 

-90.60 




aq, 3 

-1C8.89 





aq, 6 

-111.52 





aq, 25 

-112.22 





aq, 100 

-112.11 





aq, 300 

-112.11 





aq, 1000 

-112.14 





aq, CO 

-112.24 

-100.18 

73.434 

11.9 

NaOHHzO 

c 

-175.17 

-149.00 

109.215 

20.2 

NaPOs 

c 

-288.6 





aq, 600 

-292.8 




NajPOz 

aq, 1000 

-389.1 




NaHzPOs 

c 

-289.4 





aq, 600 

-290.5 




NaHzPOz-aViHzO 

c 

-454.8 




NazHPOz 

c 

-338.0 





aq, 800 

-347.5 




NazHPOj-SHzO 

e 

-684.2 




NaHzPOz 

aq, 300 

-367.7 
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Substance 

Slate 

A///® 

dlum 



Na2HP04 

r 

-417.4 


oq, 200 

-423.89 


aQ, 1000 

-423.44 

Na 2 HP 04 - 2 H 20 

c 

-560.2 

Na2HP04-7H20 

r 

-913.3 

Na 2 HP 04 - 12 H 20 

c 

-1266.4 

Na3P04 

r 

-460 


ati, 300 

-475.0 


aq, 1000 

-473.9 

Na 3 P 04 I 2 H 2 O 

t: 

-1309,0 

NaNH4HP04 

aq, 500 

-398.8 

NaNH 4 HP 04 4 H 2 O 

c 

-682.7 

NaHsPzO? 

r 

-602.7 


aq, 120 

-603.9 

NaH3P207 H20 

c 

-670*6 

Na2H2P207 

c 

-663.4 


aq, 1500 

-661.6 

Na2H2P207*6H20 

f 

-1085.5 

Na3HP207 

c 

-711.4 


aq, 1500 

-718.5 

Na 3 HP 207 H20 

r 

-788.2 

Na3HP207*6H20 

c 

-1135.7 

Na4P207 

c 

-760.8 


aq, 1500 

-772.9 

Na4P2O7*10H2O 

c 

-1468. 2 

Na 2 pb 03 

€ 

-205 

Na2PtBr6 

r 

-221.8 


aq 

-231.7 

NazPtBrc-BHzO 

<; 

-650.1 

NazPtCU 

aq 

-240.0 

NazPtCIc 

e 

-273 6 


aq 

-282.0 

Na2PtCl6-2H20 

c 

-418.5 

Na2PtCl6-6H20 

c 

-702.5 

NazPtls 

aq 

-170.1 

NaRe 04 

c 

-249.4 


aq 

-247.6 

NazS 

r 

-89 2 


aq, 20 

-105.42 


aq, 100 

-104.55 


a€i, 800 

-104.36 

Na2S-4ViHzO 

c 

-416.9 

NazS-SHzO 

c 

-452.7 

NazS-OHzO 

c 

-736.7 

NaHS 

c 

-56.5 


4 

-61 .60 


aq, 8 

-62.26 


aq, 20 

-61.77 


aq, 100 

-61.36 


aq, 800 

-61.25 


AF/® log Kf S® 


NaHS-2HzO 

NazSz 

NazSj 


-199.27 

-104.6 

-106.5 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance 

State 

AHf° 

AFr 

log if/ 

S° 

Sodium 

NszSa 

c 

-98.4 




NazSOs 

c 

-260.6 

-239.5 

175.55 

34.9 


oq 

-263.8 




NazSOs-yHxO 

c 

-753 4 




NaHSO) 

oq 

-206.6 




NazS04 

c 

-330.90 

-302.78 

221.934 

35.73 


oq, 100 

-331.64 





aq, 1000 

-331.22 





aq, 3000 

-331 .25 





oq, « 

-331.46 

-302.52 

221 .743 

32.9 

NazSOA'IOHzO 

c 

-1033.48 

-870.93 

638.380 

141.7 

NaHS04 

c 

-269.2 





oq, 200 

-270.6 




NaHS04H20 

c 

-339.2 




Na2S04(NH4)2S04H20 

c 

-691.5 




NazSzOz 

c 

-267.0 





aq 

-269 




NazSzOa • SHzO 

c(I) 

-621.89 





C (II) 

-620.60 




NazSzOs 

c 

-349.1 





aq 

-345 




NazSzOfi 

c 

-399.9 





aq 

-394.6 




NazSzOe-SHzO 

e 

-642.5 




NazSaOf 

aq 

-409 




NazSjOc-SHzO 

c 

-623.0 




NazS406 

aq 

-405 




Na2S406-2H20 

c 

-550.0 




Na3Sb04 

c 

-352 




NazSe 

e 

-63.0 





aq 

-82,9 

-89.4 



NazSe •4ViH20 

e 

-398.2 




NazSe -SHzO 

c 

-709.1 




NazSe -IGHzO 

c 

-1199.4 




NaHSe 

c 

-27.8 





aq 

-32.7 




NazSeOs 

aq 

-236.6 




NaHSeOs 

aq 

-180.7 




Na28e04 

c 

-258 





aq 

-259.7 

-230.3 



NaHSe 04 

aq 

-201 . 1 




NazSiOa 

c 

-363 

-341 

249.9 

27.2 

NazSiOa-SHzO 

c 

-720.0 




NazSiOz-SHzO 

c 

-1002.0 




NazSiFc 

c 

-677 





aq, 600 

-671.2 




NaHSiFe 

aq, 400 

-614.1 




NazSnOa 

c 

-276 




Na4Sn04 

aq, 1200 

-455.5 




NazTe 

c 

-84.0 




NazTez 

e 

-101.5 




NazTe04 

c 

-313 




NazU04 

e 

-501 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance State AHf* AFf* log Kf S° 


Sodium 

MazUzOT-IViHiO 

c 

( tzOz)2*U04 

aq 

(I'<-20z)2*U04-9H20 

r 

Na3V04 

c 

l\»a2W04 

c 

aq, 220 

NazZnOz 

c 

Strontium 

Sr 

g 

c 

Sr3(As04)2 

c 

SrHAs04 

aq 

Sr(H2As04)2 

aq 

SrBrz 

c 

aq, 100 
aq, 00 

SrBrz-HzO 

c 

SrBrz -eHzO 

c 

SrCOs 

c 

Sr(HC03)2 

aq, 00 

Sr(HC02)2 

c 

aq 

Sr(HC02)2’2H20 

c 

Sr<C2H302)2 

r 

aq 

Sr(C2H302)2 l/ 2 H 20 

c 

SrC 2 04 

aq, 00 

SrC 204 HzO 

c 

SrC204'2i/2Hz0 

c 

Sr(CN )2 

aq 

Sr(CN)2-4H20 

r 

SrClz 

c 

aq, 

SrCIz-HzO 

c 

SrClz -aHzO 

V 

SrClz 6 H 2 O 

r 

SrFz 

c 

SrH 

g 

Sr Hz 

c 

Sriz 

c 

OfJ, «> 

Srlz-HzO 

c 

Srl2'2H20 

c 

Srlz-SHzO 

c 

Sr(N3)2 

r 

SrjNz 

c 

Sr(N02)2 

c 

aq 

Sr(N03)2 

c 

aq, 20 
aq, 200 
aq, 1000 


—880 

-696 




-1225 




-420 




-395 




- 380.9 

-345 



-180 




30.2 

26.3 

- 19.28 

39.33 

0.00 

0.00 

0.000 

13.0 

- 800.7 



. . . 

- 344.8 




- 56 t .4 




- 171.7 

- 187.56 




- 180.2 

-182 1 

133.48 

29.2 

- 240.2 




- 604.4 




- 291.2 

-271 9 

199.30 

23.2 

- 4 G 0.7 

- 413.8 

303.31 

36.0 

- 325.5 




- 326.4 




- 468.3 




-356 7 




- 362.7 

- 311.8 



- 391.2 




-326 1 

- 293.1 

214.8 

3 


- 359.6 

263.58 


- 502.9 




- 57.8 

- 54.5 



-335 2 




- 198.0 

- 186.7 

136.85 

28 

- 210.43 

- 195.7 

143.45 

16.9 

- 271.7 




- 343.7 




- 627.1 




- 290.3 




52.4 

45.8 

- 33.57 

49.43 

AO 

- 135.5 




-157 1 

- 157.7 

115.59 

42.9 

- 212.2 




- 282.8 




- 571.2 




48 9 




- 93.4 

- 76.5 



- 179.3 




- 180.4 




- 233.25 




-231 95 




- 229.18 




- 228.84 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance 

State 


AFf> 

log Kf 


Strontium 






Sr(N03)2 

aq, 2000 

-228.84 





aq, 00 

-229.02 

-185.8 

136.19 

60.06 

Sr(N03)2-4H20 

c 

-614-5 




SrO 

c 

-141.1 

-133.8 

98.07 

13.0 

Sr02 

c 

-153.6 

-139.0 



SrOfSHzO 

c 

-722.6 




Sr(OH )2 

c 

-229.3 





aq, flo 

-240.29 

-208.2 

152.61 

-14.4 

Sr(0H)2‘H20 

c 

-302.3 




Sr(0H)2-8H20 

c 

-801.2 




Sr3(P04)2 

c 

-987.3 




SrHP04 

c 

-431.3 




Sr(H 2 P 04 ) 2 -H 20 

c 

-819.4 




SrS 

g 

19 





c 

-108.1 




SrS04 

c 

-345.3 

-318.9 

233.75 

29.1 


aq, « 

-347.38 

-310.3 

227.45 

-5.3 

SrS206 

aq 

-410.8 




SrS206 • 4 H 2 O 

c 

-693.1 




SrSe 

e 

-78.7 




SrSia 

e 

-150 




SrSiOs 

e 

-371.2 




Sr2Si04 

c 

-520.6 




SrW04 

c 

-398.3 




Sulfur 






S (rhb) 

c 

0.00 

0.00 

0.000 

7.62 

(mon) 

c 

0.07 

0.02 

-0.017 

7.78 

82 Br 2 

iq 

-3.6 




S2CI2 

g 

-5.70 





ig 

-14.4 

-5.90 



S 2 CU 

iq 

-24.0 




SOCt2 

iq 

-49.2 




S 02 CI 2 

iq 

-93.0 

-75 



SF« 

g 

-262 

-237 

173.7 

69.5 

H 2 S 

g 

-4.82 

-7.89 

5.785 

49.15 


aq, CO 

-9.4 

-6.54 

4.797 

29.2 

H2S-6H20 

c 

-431.2 




HiSz 

iq 

-3.6 




SO 2 

g 

-70.96 

-71.79 

52.621 

59.40 


aq, 200 

-78.5 





oq, 500 

-78.85 





aq, 1000 

-79.27 





aq, 5000 

-80.41 




S02’7H20 

c 

-568.26 




SO 3 

g 

-94.45 

-88.52 

64.884 

61.24 


iq 

—103.03 

-88.28 



S 2 O 7 

e 

-194.3 




H2S03 

aq, 200 

-146.82 

-128.54 




aq, 500 

-147.17 





aq, 1000 

-147.59 





oq, 5000 

-148.73 




H 2 SO 4 

iq 

-193.91 





aq, 0.5 

-197.67 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


1 Substance 


State 

AHf> 

AFP 

log A/ 

S** 

Sulfur 







H 2 SO 4 


aq, 1 

-200.62 






aq, 4 

-206.83 






oq, 8 

-209.35 






aq, 15 

-210.68 






aq, 30 

-211.28 






aq, 200 

-211.82 






aq, 400 

-212.13 






ati, 800 

-212.54 






aq, 2000 

-213.24 






aq, 4000 

-213^90 






aq, 8000 

-214,51 






aq, «» 

-216.90 




Tantalum 







Ta 



185 

175 

-128.3 

44.24 



r 

0,00 

0.00 

0.000 

9.9 

TaN 


r 

-58,2 




TazOs 


c 

-499.9 

-470 6 

344.94 

34.2 

Technetium 







Tc 


c 

0.00 

0 00 

0 000 

9 

Tellurium 







Te 


g 

47.6 

38.1 

-27.93 

43 64 



V 

0.00 

0 00 

0.000 

11.88 



PPt 

2.7 




Tez 


8 

41.0 

29 0 

-21.26 

64.07 

TeBr4 


c 

-49.8 




TeCU 


c 

-77.2 

-57 4 



TeFe 


8 

-315 

-292 

214 06 

80.67 

HzTe 


8 

36.9 

33 1 

-24.26 

56 

TeOz 


t' 

-77.69 

-64.60 

47.353 

16.99 

HzTeOs 


e 

-144.7 

-115.7 

84.836 

47.7 



aq 

-144.7 




HzTe04 


aq 

-166,7 




H 2 Te 04 * 2 H 20 


c 

-306.6 

-245.3 

170.80 

47 

Terbium 







Tb 


8 

87 






c 

0.00 

0 00 

0.000 


TbCb 


c iP) 

-241 6 






aq, 00 

-288 5 

-257.9 

189.04 


Tb2(S04)3 


aq, 00 

-987.5 

-859 8 

630 22 


Tb2(S04)3*8H20 


c 


-1328.2 

973.55 


Thallium 







Tl 


8 

44.5 

36.2 

-26.53 

43.23 



c 

0,00 

0 00 

0.000 

15.4 

TIBr 


8 

-4 

-13 

9.53 

63.8 



c 

-41.2 

-39.7 

29.10 

28.6 



aq, 00 

-27.5 

-32.3 

23.68 

49.7 

TIBrj 


c 

-59.0 




TIBr3.4H20 


c 

-334.6 




TIBrOs 


c 

-24.0 






aq, 00 

-10.2 

1.3 

-0.953 

68.6 

TIC 2 H 3 O 2 


aq 

-115.5 




TIONC 


c 

27.6 




TIOC 2 H 5 


Iq 

-56.5 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


1 Substance 

Slate 

ANfo 


log Kf 

S° 

1 Thallium 

TICI 

g 

-15 

-21 

15.4 

61.1 


c 

-48.99 

-44.19 

32.391 

25.9 


aq, 00 

-38.64 

-39.11 

28.663 

43 6 

TICb 

c 

-83.9 





aq 

-92.3 

-44.3 



TICI3-4H20 

c 

-367.7 




TICIBr 2 

aq 

-70.1 




TlClBr2.4H20 

c 

-346.3 




TIF 

g 

-33 





aq 

-77.3 

-73.5 



TIH 

g 

49 

43 

-31.5 

51.39 

Til (yellow) 

c (II) 

8 

-3 

2.2 

65.6 


c 

-29.7 

-29.7 

21 .77 

29.4 


aq 

- 12.0 

-19.9 

14.59 

56.5 

TIIO 3 

c 


-47.6 

34.89 



aq, oo 

-53.5 

-40.1 

29.39 

58.1 

TIN 3 

c 

56.3 




TINO 3 

c. 

-58.01 

-36.07 

26.439 

38.2 


aq, oa 

-47.99 

-34.22 

25.083 

65.6 

TI 2 O 

c 

-41.9 

-32.5 

23.82 

23.8 

TI 2 O 3 

c 

-120 




TlOH 

ti 

-56 9 

-45.5 

33.35 

17.3 


aq, 500 

-53.7 





aq, 2000 

-54 0 

-45.4 



TI(0H)3 

c 

- 122.6 




TI 2 S 

c 

- 20.8 




TI 2 SO 4 

c 

-221 7 

-197.8 




aq, 00 

-214.14 

-192.85 

141.356 

65.1 

TIHSO 4 

aq 

-210.3 




Tl2Se 

c 

-18 




TIjTe 

c 

-7 




Thorium 

Th 

c 

0.00 

0.00 

0.000 

13.6 

ThBr4 

c 

-227.1 





aq 

-298.6 




ThBr4‘7H20 

c 

-753 7 




ThBr4-10H2O 

c 

-971 .6 




ThBr4l2H20 

c 

-1116.0 




ThOBra 

c 

-252.8 




ThCa 

c 

-45 




ThCU 

c 

-285 





aq 

-343.0 




ThCl4-2H20 

c 

-437.4 




ThCl4-4H20 

c 

-589.2 




ThCU-THaO 

e 

-805.9 




ThCU-SHaO 

c 

-877.6 




ThCl4NH4CI 

e 

-373.6 




ThCl4-2NH4CI-10H 

c 

-1172.6 




ThOCIa 

e 

-274.8 




Th(0H)Cl3H20 

c 

-377.4 




ThF4 

c 

-477 




ThH4 

e 

-43 




Thl4 

c 

-131 
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HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


1 Substance 

State 

Alir 


log Kf 

s« 1 

1 Thorium I 

ThOIz 

c 

-228.2 




ThOIz-aViHzO 

c 

~479 3 




Th(OH)l 3 - 10 H 2 O 

r 

-952.4 




Th3N4 

c 

-308 

-282 



Th(N03)4 

aq, 20 

-379.10 





aq, 50 

-380.36 





aq, 100 

-380.48 





aq, 500 

-380.5 




ThOz 

c 

-292 

-280 1 



Th(OH)4 

€•* 

-421.5 




ThzSs 

C 

-262.0 




Th(S04)2 

c 

-602 





aq, 

-616.8 




Th(S04)2-4H20 

c 

-882.7 




Th(S 04 ) 2 - 8 HzO 

c 

-1168 3 




Th0S04 

c 

-487 




Thulium 1 

Tm 

c 

0 00 

0 00 

0.000 


TmCis 

r (y) 

-??9 5 




Imla 

aq, <» 
c (« 

-281.4 

-137.8 

-250 5 

183.61 



aq, GO 

-201 .4 

-193.5 

141 .83 


Tin 

Sn 

g 

72 

64 

-47.6 

40.25 

(gray) 

c 

0.6 

1.1 

-0.806 

10.7 

(tet) 

c 

0 00 

0.00 

0.000 

12.3 

SnBrz 

c 

aq 

-63 6 

-62.0 

-55.4 



SnBr 4 

Iti 

-97.1 





aq 

-113 0 

-97.7 



SnBr 4 -SHzO 

Iq 

-656 6 




SnBrz NHs 

c 

-93-8 




SnBrz 

V 

-118 4 




SnBrz-SNHa 

c 

-142 3 




SnBrz ’SN H 3 

c 

-184.0 




SnBrz -SNHs 

r 

-258 3 




Sn(C2H5)4 

iQ 

-53 




Sn(CH2C2H5)4 

Iq 

-61 




Sn(C2H4C2H5)4 

Ifi 

-100 




SnC 05 Hii )4 (n) 

Iq 

-139 




SnClz 

c 

-83 6 





aq 

-81.7 

-68.9 



SnCl 2 - 2 H 20 

c 

-225.9 




SnCU 

iQ 

-130.3 

-113.3 

83.047 

61.8 

SnClz -aViNHs 

c 

-149.6 




SnClz • 4 NH 3 

c 

-180 1 




SnCl2-9NH3 

c 

-273 3 




SnOCIz 

aq 

-147.5 




HzSnFe 

aq 

-473.1 




Sniz 

c 

-34.4 





aq 

-28.6 

-30.9 



Snl2-NH3 

c 

-61.4 




Snl2'2NH3 

c 

-85.7 





* Soluble. 




uas 


HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 


Substance 

State 


AFf* 

log Kf 

S® 

1 Tin 

SnIz-SNHs 

c 

-109.0 




SnIz-SNHs 

c 

-151.5 




Snlz-SNH} 

c 

-227.2 




SnO 

g 

c 

-68.4 

-61.5 

45.08 

54.98 

13.5 

SnOz 

c 

-138.8 

-124.2 

91.037 

12.5 

8n(OH)z 

c 

-138.3 

-117.6 

86.199 

23.1 

Sn(OH)4 

c 

-270.5 

-226 



SnS 

c 

-18.6 

-19.7 

14.44 

23.6 

Sn(S 04 )z 

c 

-393.4 




KzSnCUHzO 

c 

-365.3 




KzSnCI^ 

c 

aq 

-362.9 

-360.0 




Titanium 

Ti 

g 

c 

95 

0.00 

84 

0.00 

-61.6 

0.000 

43.07 

7.24 

TIBrz 

c 

-95 




TiBrj 

c 

-132 




TiBu 

c 

-155 




TiC 

c 

-54 

-53 

38.8 

5.8 

TICIz 

c 

-114 




TiCIz 

c 

-165 




TiCU 

g 

Iq 

-179.3 

-161.2 

118.16 

84.4 

60.4 

TiFz 

e 

-198 




TIFs 

c 

-315 




TIF 4 

c 

-370 




HzTiF* 

iq 

-555.1 




Tilz 

c 

-61 




Til, 

c 

-80 




Til4 

r 

-102 




TiN 

c 

-73.0 

-66.1 

48.45 

7.2 

TiO 

g 

c 

26 



8.31 

TiOz (rutile) 

c 

-218 0 

-203.8 

149.38 

12.01 

(hydrated) 

ppt 

-207 




Ti’zOz 

c 

-367 

-346 

253.6 

16.83 

TijOs 

Tungsten 

c 

-584 

-550 

403.1 

30.92 

w 

g 

e 

201.6 

0.00 

191.6 

0.00 

-140.44 

0.000 

41.55 

8.0 

WBrz 

c 

-19 




WBr4 

c 

-35 




WBrs 

c 

-42 




WBre 

c 

-44 




WC 

c 

-9.09 




WCIz 

c 

-38 




WCI4 

c 

-71 




WCIs 

c 

-84 




wcu 

e 

-98.7 




WIz 

e 

-1 




WI 4 

e 

0 




WIs 

e 

27 







HEAT AND FREE ENERGY OF FORMATION OF COMPOUNDS 




Substance 

State 

Anr 

AFf> 

log/C/ 

S® 

Tungsten 






WO 2 

c 

-136.3 

-118 



WO 3 (yellow) 

c 

-200 84 

-182 47 

133.748 

19.90 

WO 3 H 2 O 

c 

-279.6 




W 2 O 5 

c 

-337 9 




WS 2 

c 

-46.3 

-46.2 

33.86 

23 

Uranium 






U 

g 

125 





r 

0.00 

0 00 

0.000 

12.03 

UBra 

r 

-170 1 

-164 7 

120.72 

49 

UBr 4 

r 

-196 $ 

-188 5 

138.17 

58 

UC 2 

r 

-42 

-42 

30 8 

14 

UCI 3 

r 

-213 0 

-196 9 

144.32 

37.99 

ucu 

c 

-251.2 

-230 0 

168.59 

47.4 

UCI 5 

r 

- 2 G 2.1 

-237 4 

174.01 

62 

UCIfi 

r 

-272 4 

-241.5 

177.02 

68.3 

UF, 

r 

-357 

-339 

248.5 

26 

UF 4 

<• 

-443 

-421 

308.6 

36.1 

UFs 

V 

-488 

-461 

337 9 

43 . 

UFe 

M 

-5C5 

-485 

355 5 

90.76 

UHa 

c 

-30 4 




UI 3 

c 

- 114 7 

-115 3 

84.51 

56 

UI 4 

c 

-127.0 

-126.1 

92.43 

65 

UIBra 

c 

-177 1 




UICI 3 

<• 

-219 9 

-204 4 

149.82 

54 

UN 

f 

-80 

-75 

55 

18 

U 2 N 3 

r 

-213 

-194 

142 2 

29 

UO 2 

r 

-270 

-257 

188.4 

18.6 

UO 3 

r 

-302 

-283 

207 4 

23 57 

UO 3 H 2 O 

c 

-375.4 




U 03 * 2 H 20 

r 

-446 2 




U 04 - 2 H 20 

c 

-436 




U 3 O 8 

c 

-898 




U(S04)2 

c 

-563 




UOaBrz 

aq 

-308.2 




U02(C2H302)2 

aq 

-484 0 




U 02 (C 2 H 302 ) 2 - 2 H 20 

c 

-624 9 




U02(C2H302)2* 






NH 4 C 2 H 302 - 6 H 20 

r 

-1045.8 




UOzClz 

aq 

-331 




U02Cr04 

aq 

-456 7 




U02Cr04-5l/2H20 

r 

-838 8 




U02(N03)2 

r 

-329.2 

-273.1 

200.18 

66 


aq, 

-349.1 

-289.2 

211.98 

53 

U 02 (N 03)2 H20 

r 

-404.8 

-335 3 

245.77 

76 

U02(N03)2 2 H 2 O 

c 

-480.0 

-396 6 

290.70 

85 

U02(N03)2-3H20 

r 

-552.2 

-454.7 

333.29 

94 

U 02 (N 03 ) 2 - 6 H 20 

c 

-764 3 

-625 0 

458.12 

120.85 

U02S04 

aq, 00 

-467.3 

-413.7 

303.24 

-13 

U02S04-3H20 

c 

-666 8 

-586.0 

429.53 

63 

Vanadium 






V 

g 

120 

109 

-79.90 

43.55 


c 

0.00 

0.00 

0.000 

7.06 

t 
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Substance 

Slate 


AFr 

logKf 

S® 

VaiMdiiiiti 






VCI 2 


-108 

-97 

71.1 

23.2 

VCI 3 


-137' 

-120 

87.96 

31.3 

vcu 


-138 




VN 

c 

-41 

-35 

25.7 

8.91 

VO 

8 

52 




V 2 O 2 


-200 




V 2 O, 


-290 

-271 

198.6 

23.58 

V 2 O 4 


-344 

-318 

233.1 

24.65 

V 2 O 5 


-373 

-344 

252.1 

31.3 

VOCI 3 


-172 




VOSO 4 


-312.5 




Wolfram see Tungmtwt 






Xenon 






Xe 


0.00 

0.00 

0.000 

40.53 

Xe-6H20 


-428 




Ytterbium 






Yb 


87 



41.30 



0.00 

0.00 

0.000 


YbCb 

c (y) 

-228.7 





aq, <» 

-280.7 

-249.5 

182.88 


Yb2(S04)3 

aq, ® 

-971 . 9 

-843.0 

617.91 


Yb 2 (S 04 )j- 8 H 20 



-1308.8 

959.33 


Yttrium 






Y 


103 



42.87 



0.00 

0.00 

0.000 


YBfs 

c (0) 

-143.2 





aq, ® 

-208.1 

- 201 . 1 

147.40 


YCI 3 

c ( 7 ) 

-234.8 





aq, ® 

-288.1 

-258.1 

189.18 


YI, 

c (0) 

-143.2 





aq, oo 

-208.1 

- 201 . 1 

147.40 


Y(OH), 


-337.6 

-308.3 

225.98 


Y2(S04)3 


-986.7 

-860.2 

630.51 


Y2(S04)3*8H20 


-1512.6 

-1327.3 

972.89 


Zinc 






Zn 

8 

31.19 

22.69 

-16.631 

38.45 


c 

0.00 

0.00 

0,000 

9 95 

ZnBr 2 


-78.17 

-74.14 

54.345 

32.84 


aq, « 

-94.23 

-84.33 

61.814 

13.13 

ZnBr 2 * 2 H 20 


-220.9 

-190.6 

139.71 

56.2 

Zn(CN )2 


18.4 




Zn 2 Fe(CN)c 


49.4 




ZnCOs 


-194.2 

-174.8 

128.13 

19.7 


Zn(HCOi)* 

Zn(HC02)2-2H20 

ZnCCzHjOi)* 


c 

-225.0 

aq 

-229.0 

-367.9 

-258.1 

aq, 50 

-264.30 

aq , 100 

-265.49 

aq, 200 

-266.55 

aq, 400 

-267.43 

aq, 800 

-267.9 

-329.2 


Zn(C2Hj02)2H20 
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1 Substance 

State 

Allf° 

AFr 

log Kf 

s® 1 

1 Zinc 1 

Zn(CzH30z)2-2H20 

c 

-398.8 




ZnC 204 ' 2 H 20 

c 

-373.8 




Zn(CH3)2 

Iq 

-5.5 




Zn(C2H5)2 


-4 




ZnClz 

c 

-99 40 

-88.26 

64.690 

25.9 


nq, 4 
aq, 10 

-106.3 

-108.98 





aq, 25 
ati, 50 

-111.00 
-112 65 





aq, 100 

-114.00 





aq, 400 

-115.23 





aq, a> 

-116.48 

-97 88 

71.748 

0.89 

ZnFz 

aq 

-187.9 

-166 



ZnH 

g 

54 4 

47 5 

-34.82 

48.70 

Zniz 

c 

-49.98 

-50 01 

36.657 

38.0 


aq, CD 

-63.17 

-59.88 

43.894 

26.83 

Zn(N3)2 

r 

50.8 




ZnjNz 

c 

-6.9 




Zn(N03)2 

c 

-115.12 





aq, 3 

-125.6 





aq, 10 

-133.88 





aq, 50 

-135.08 





aq, 400 

-135 18 

-87.7 



Zn(N 03 ) 2 -H 20 

c 

-191 .99 




2n(N0j)2-2H20 

c 

-264.94 




Zn(N03)2-4H20 

c 

-405.76 




Zn(N 03 ) 2 - 6 H 20 

c 

-550.92 




ZnO 

c 

-83.17 

-76.05 

55.744 

10.5 

Zn(OH)2 

C (I) 

-153.5 




(unstable) 

c(II) 

-153.1 




ZnSb 

c 

-36 




ZnS 

g 

-14.0 




(sphalerite) 

c 

-48 5 

-47 4 

34.74 

13.8 

(wurtzite) 

c 

-45 3 

-44 2 



Zn(HS 03)2 

aq 

-336 6 




2nS04 

c 

-233 88 

-208.31 

152.688 

29.8 

aq, 18 

-251.58 





a 

o 

o 

o 

-252 46 





aq, <» 

-253.33 

-212.52 

155.774 

-21.3 

ZnS 04 H 20 

c 

-310 6 

-269 9 

197.83 

34.9 

2 nS 04 - 6 H 20 

c 

-663 3 

-555.0 

406.81 

86.8 

2nS04*7H20 

c 

-735.1 

-611.9 

448.51 

92.4 

ZnSe 

c 

-34 




ZnSiOs 

c 

-294.6 




Zn 2 Si 04 

c 

-360.8 





gls 

-351.8 




ZnTe 

g 

30 





c 

-30 

-29 

21.3 

19 

1 Zirconium I 

Zr 

g 

125 

115 

-84.29 

43.31 

c 

0 00 

0.00 

0.000 

9 18 

ZrBrz 

c 

-120 
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Substance 

State 

AHr 


log Kf 

S® 

Zirconium 

ZrBn 

c 

-174 




ZrBr4 

e 

-192 




ZrOBrz 

aq 

-280.9 





ZrOBrz-aViHzO 

V 

-511.0 




ZrOBrz -eHzO 

c 

-829.5 





ZrC 

c 

-45 




ZrCU 

c 

-145 




ZrCIa 

e 

-208 




ZrCU 

c 

-230 

-209 

153.2 

44.5 

ZrOCIz 

aq 

-303.1 





ZrOCIz-SHiO 

c 

-423.7 




ZrOCiz-aViHzO 

c 

-533.2 




ZrOCIz-BHzO 

e 

-712.3 




ZrOCIi-SHzO 

c 

-852.7 




ZrFj 

c 

-230 




ZrFa 

c 

-350 




ZrF4 

c 

-445 




Zriz 

c 

-90 




Zrl, 

c 

-128 




Zrl4 

c 

-130 




ZrN 

c 

-82.2 

-75 4 

55.27 

9.23 

Zr 0 (N 03)2 

aq 

-321.8 




Zr 0 (N 03 ) 2 - 2 H 20 

c 

-456.3 




Zr0(N03)2'3H20 

c 

-527.3 




Zr0(N03)2-3i/2H20 

c 

-562.8 




Zr 0 (N 03 ) 2 - 6 H 20 

c 

-737.6 




ZrOz 

c 

-258.2 

-244.4 

179.14 

12.03 

(hydrated) 

ppt 

-283.5 




Zr(OH )4 

c 

-411.2 




Zr(0H)4H20 

c 

-482.9 




Zr(0H)4*2H20 

c 

-554.2 




Zr(S04)2 

c 

-597.4 




Zr(S 04 ) 2 *H 20 

c 

-677.9 




Zr(S04)2-4H20 

c 

-893.1 




Zr 0 S 04 

aq 

-486.3 





(Conlmaed onfolhwing page.) 
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SURFACE TENSIONS OF METALS AND FUSED SALTS 
Tlie table below gives the surface tension of various metals and fused salts in 
contact with an atmosphere as indicated; temperature ®C. 


Formula 


Surface Tension in Dynes per Centimeter | 

Ag 

—air 

800®’®® 



AgBr 

—air 

121.44340 



AgCi 

—air 

125.54520 

121.64940 

112.85730 

Au 

—air 

(580-1000)1®’®® 



BaClz 

—air 

1719620 



Bi 

-Hj 

3883000 

3545830 


BiCb 

-N 2 

66.23’i® 

58.13310 

52.03820 

CaCl2 

—air 

1527’2® 



Cd 

-H 2 

621.64500 

618.35000 


CsBr 

-N 2 

81.86580 

71 68080 

52 . 7971 ® 

CsCi 

“N 2 

89.26640 

73.78810 

56.310800 

CsF 


104.5723® 

92.3«77® 

. 73.911000 

Csl 

-N 2 

73.16*40 

62.58210 

51 .110300 

CsNOa 

-Nz 

91 .84260 

83.7511® 

72.56860 

C 82 SO 4 

-N 2 

111.310360 

97.312210 

83.015300 

Cu 

-Hz 

11031131® 



Qa 

-CO 2 

35830® 



Hg 

— Vac. 

480.30® 

467.1600 


Hg 

—air 

48715® 



KBr 

-N 2 

85. T”*® 

82.08260 

75.49200 

KCN 

—air 

96. 1634 50 



KCI 

-Nz 

95.8B00O 

82.29860 

69.611670 

K 2 Cr 207 

-Nz 

140.14200 

138.44800 

135.05350 

KF 

-Nz 

138.4913® 

119.911470 

104.913100 

KI 

-Nz 

75.2’3’® 

69.2812® 

66.5873® 

KNO 3 

-Nz 

110.43*00 

95. 25780 

80 2772® 

KPO 3 

-Nz 

155.589’® 

136.811670 

100.315360 

K 2 SO 4 

-Nz 

143.710700 

126.213470 

106.816560 

LiB 02 

-Nz 

261. 8879® 

243.61150® 

192.415200 

LiCI 

-Nz 

137.86140 

123.2814® 

104.81075® 

LiF 

-Nz 

249.5868 50 

229.81065® 

201.112700 

LiNOj 

-Nz 

111 . 5359 ® 

106.0445® 

96 . 26090 

Ll 2 S 04 

-Nz 

223.88600 

211.01057® 

200.312140 

Li 2 Si 03 

-Nz 

374.012540 

356.21421® 

346.616010 

Na 

— Vac. 

222100 ® 

21 1 2500 


NaBr 

-Nz 

105.8’6i® 

92.99420 

78 . 01 166® 

NaCi 

-Nz 

113.8803® 

106.4908® 

88.01172® 

NaF 

-Nz 

199.510100 

180.51189® 

162.913570 

Nal 

-Nz 

85.6’®6® 

80.5816® 

77.6861° 

NaNOs 

-Nz 

119.73220 

108 . 95130 

93.77380 

NaPOs 

-Nz 

197.58270 

181 .010990 

147.515170 

Na2S04 

-Nz 

194.89000 

188.29900 

184.710770 

Pb 

-Hz 

4533500 

4237500 


PbCl 2 

—air 

1384900 

1315390 

120614® 

Pt 

—air 

18192000 O 



RbBr 

-Nz 

87.77290 

77.28840 

60.611*1® 

RbCI 

-Nz 

95.77500 

81 . 19230 

61 .41150® 

RbF 

-Nz 

127.2«>3® 

113.09360 

102.21085® 

Rbl 

-Nz 

79.4673® 

65.18690 

55. 41 016® 

RbNOs 

-Nz 

107.53270 

92.65270 

77.77260 

Rb 2 S 04 

-Nz 

132.510®®® 

118.912890 

108.91545® 

Sb 

-Hz 

3506400 



Sn 

-Hz 

5262530 

5088780 


SnCk 

-Nz 

973070 

89.04050 

81 . 0480® 

Zn 

-H* 

7534770 

747*430 
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SURFACE TENSIONS OF VARIOUS LIQUIDS 

The table below gives the surface tension of various liquids in dynes per centimeter. 
The nature of the gas in contact with the surface of the liquid is given in parenthesis 
following the name of the comj^und. The temperature in degrees centigrade is 
indicated by the superscript which accompanies the value in each case. 

The value fe:(Eotv6s constant) where d is the density of 

dt dt 

the substance, M is the gram formula weight, t the temperature and T is the surface 
tension in dynes per centimeter. 


Name 

Surface Tension in Dynes per Centimeter 

kE, 

Acetal (air) 

23.25“ 

21.65200 

13.6100® 


Acetaldehyde 

22.4100 

21 .220° 

17.0500 

1.8 

Acetaldoxime 

30.1*50 

25.1800 

17.8*650 

1.5 

Acetamide 

39.305® 

37.31050 

35.71*0° 

1.2 

Acetic acid (air) 

28.6100 

27 . 620° 

22.2750 

1.3 

Acetic acid (vapor) 

28.8100 

27.8200 

22.3750 

.... 

Acetic anhydride 

33.315° 

32.720° 

18.6* 600 

2.2 

Acetone (air or vapor) 

26.200 

23.720° 

18.6600 

1.9 

Acetonitrile (air) 

30.610° 

29.320° 

20.2900 

1.6 

Acetonitrile (vapor) 

30.6100 

29 . 3200 

20.2900 

.... 

Acetoohenone (air or vapor) 


33.3750 

22.8*750 

2.2 

Acetylene (vapor) 

18-77 4 

10-70 50 

14-6Z 40 

2.4 

Ally! alcohol (air or vapor) 

27.600 

25.8200 

19.2950 

T .6 

Anethole (air) 

37.610° 

36.5200 

19,8*000 

2.3 

Aniline (air) 

44.0*0° 

42.9200 

24.41800 

2.1 

Anisole (air) 

36.4*0° 

35.2200 

28.0*00 

2.3 

Ammonia 

2311-1° 

18*41° 

13590 

1.3 

/so- Amyl acetate (air) 

26.60° 

24.7200 

17 JIO00 

2.3 

fso-Amyt alcohol (air) 

25.30° 

23.8*00 

17.7*000 

1.90 

Argon (vapor) 

13,2-108° 

11.9-18*0 


2.0 

Benzene (air) 

31.60° 

28.9200 

21,3800 

2.22 

Benzene (vapor) 

31.70° 

29.02200 

18.8*000 


Benzonitrile (air or vapor) 

40.2*0° 

39.1200 

29.9*00° 

2.1 

Benzylamine 

39.5200 

36.5650 

33.1750 

2.1 

Bromine (air or vapor) 

45.000 

41 .5200 

36 . 2500 

2.0 

Bromobenzene (air) 

37.7100 

36.5200 

27 . 2* 00° 

2.19 

p-Bro mo toluene (air) 

32«*° 

261000 

20* 660 


tso- Butyl acetate (air) 

24.75° 

23.3200 

14.9*10° 

2.32 

n-Butyl alcohol (air or vapor) 

26.20° 

24.6200 

17.8*000 

1.91 

/so- Butyl alcohol (air) 

24.40° 

22.8200 

20.5500 

1.94 

n^Butyiic acid (air) 

28.80° 

26.8200 

19 51000 

1.6 

/so- Butyric acid (air or vapor) 

27.10° 

25.220° 

17.9* 00® 

1.6 

n-Bu tyro nitrile (air) 

28.7*0° 

27.6200 

18.2**00 

1.7 

Carbon dioxide 

4.50° 

1.16200 

0.06*00 


Carbon disulfide (air or vapor) 

35.30° 

32.3200 

26.5*0° 

2.1 

Carbon monoxide (vapor) 

12 . 1-2030 

9.8-10*° 

8. 7-1 88° 

2.0 

Carbon tetrachloride (air) 

28.0*0° 

26.8200 

20.2750 

2.21 

Carbon tetrachloride (vapor) 

28.2*0° 

27.0200 

17.3*00® 

.... 

Chloral 

3020O 

20970 


2.2 

Chlorine 

31-600 

18*00 

13500 

2.1 

Chlorobenzene (air) 

34.410° 

33.2*00 

24.0*00® 

2.21 

Chlorobenzene (vapor) 

34.8*0° 

33.6*00 

30.0*00 

— 

P-Chlorobromobenzene (air) 

3370° 

27***° 

21*040 

2.1 

Chloroform (air) 

28.5*0° 

27.1*00 

21.7600 

P^Chlorotoluene (air or vapor) 

3225° 

2679° 

19*51® 

2.0 

o-Creeol (air or vapor) 

39.8*0° 

30.4100® 

22.0*800 

»»»-Cre 8 ol (air or vapor) 

38.4*0° 

37.4*0° 

22.2*800 

1.8 
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SURFACX: TENSION OF AQUEOUS IN- 

The table below gives values for the surface tension of various inorganic aqueous 
solutions of different concentrations. The concentrations are shown in the super- 


F<«rmttla Surface Tenaion in Dynes per Centimeter 



AgNO 3 ( 20 »> 

73.390**M 

73.98^-oM 

75.062-om 


BaCl 2 ( 20 <’) 

72 . 940.0 sa 

73.08®-*M 

73.530.25M 


CaCl2(25‘’) 

72.320-iM 

73.490-sM 

75.171-om 


CdCl2(2(r*) 

73.66««s»» 

74 . 451 . 0 M 

76.852.SM 


CuS 04 ( 20 *) 

73.120.2M 

73. 67®-*** 

74.681-OM 


HCI (20®) 

72.590*s>« 

72.47i.0M 

72.272.0M 


HNOj(20®) 

72.10.7M 

71 .61-5M 

70.92.0M 

8 

HzOidO®) 

73.37^»M 

73.829-8M 

74.281*-om 

9 

KBr(20®) 

73.420.5M 

74 . 071 . 0 M 

74.74i.5M 

10 

K 2 C 03 ( 20 ®) 

74.210.5M 

75.73'-0M 

79 .O 72 .OM 

11 

KI( 20 ®) 

73.170.5M 

73.60i.0M 

74.01i.5M 

12 

KNO, (20®) 

72.780-02M 

72.860.1M 

73.260-5M 

13 

KOH(18®) 

73.940.5M 

74.831-OM 

75.7Si.5M 

14 

LI Cl (20®) 

73.560.5M 

74.381-OM 

75.181-5M 

15 

MaCl 2 ( 20 ®) 

72.920.osM 

73. 070-1 M 

73.530.25M 

16 

MgSO 4 ( 20 ®) 

72.830.025M 

72.900.05M 

73. 01 0.1 M 

17 

MnClidS®) 

74.540.5M 

76.021-OM 

78.972.oM 

18 

NH 4 CI (20®) 

72.910.iM 

73.460.5M 

74 .I 41 . 0 M 

19 

NH4NOj(20®) 

73.250-5M 

73 . 751 .OM 

74 . 652 . 0 M 

20 

NH 40 Hd 8 ®) 

71 .80.5M 

70.8i.OM 

67.93.0M 

21 

(NH 4 ) 2 S 04 ( 20 ®) 

73.840.5M 

74.92i.0M 

77.102.oM 

22 

Naz 003 ( 20 ®) 

73.400.25M 

74.030.5M 

75.40i.OM 

23 

NaCl( 20 ®) 

72.920.1M 

73.570.5M 

74 . 391 . 0 M 

24 

Na2CrO4(30®) 

72.6®**i** 

77.31-05M 

32.63-31M 

25 

NaNOj( 20 ®) 

72.870.iM 

73.350.5M 

73.951-OM 

26 

NaOHdS®) 

74.40..7M 

75.91-5M 

83.15-om 

27 

Na2S2Oj(40®) 

71.10.49M 

72 . 41 . 0 M 

73.93.04M 

28 

SrCli( 20 ®) 

72.93®-®*** 

73.10O.iM 

73.570.25M 

29 

2n(NO,)2(40») 

71.10.6M 

72.61-iM 

77 . 42 .BM 

30 

2 nSO 4 ( 20 ®) 

V3.250.25M 

73 . 730 . 5 M 

74.71i.0M 


FORMULAS RELATING SURFACE TENSION 
In the following table, y is the surface 
temperature in degrees ab^lute; Tc is the 

: y (vapor) - 71.926 (l - * ± 0-2, trom 0®C. to T* 

/ V \ !•* 

p-BromotcJuene: y (air) — 66.46 (1 — 

( T \ i 

^ ^Te ) 

Carbon tetrachloride: y (vapor) « 67.671 ^1 — ^ ®*2i from 10®C. to 270®C. 

Chlorine: y *■ 72 ^1 

® / 7* \ i * 

jp-Chloroaniline: y (air) » 81.37 1 1 — 

Chlorobenzene: y (vapor) *■ 72.20 — ^3^ 3 ) 

( T \ »•* 

1 — ^ ) 

( T 
1 — 

/ r \ »'» 

p-Cfaloronitrobenzene: y (air) ** 78.681 1 — 
p-Chlorotoluene: 7 (air or vapm:) ■■ 66.65 ^1 — 


± 0.2. from 10®C. to 333^CL 
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ORGANIC SOLUTIONS AGAINST AIR 

script and are expressed in moles per kilo^am of water. The 
Centigrade is given in parenthesis after Uie formula. 


Surface 


76.03**0“ 

77.706*0“ 

74.260*6“ 

75.721*0“ 

78.87**0“ 

86.92**0“ 

79.15**°“ 

81.555*8“ 

74.951*2“ 


71. 904.0“ 

71.506*0“ 

68.3«*S“ 


74.8820.5“ 

75.82*0*6“ 

76.72**0M 

79.06**8® 

82.85**0“ 

87.15**°“ 

75.26**0“ 

76.10**0“ 

73.781*0“ 

74.301*5“ 

76.582*0“ 

79.75**8“ 

76.01 2.0“ 

79.45**0“ 

74.270*5“ 

75.791*0“ 

73.280*25“ 

73.780*5“ 

81 , 95**0“ 

84.89**om 

75.42.0“ 

76. 5**0“ 

76.33**0M 

77.826*0“ 

65.3«*o“ 

63.010*0“ 

79.25**0“ 

81 .42**0“ 

76.751*5“ 


76.032*0“ 

77.65**0“ 

90.96*10“ 

96. 56.12“ 

76.122*0“ 

77.44.OM 

87.82*0“ 

95.911*0“ 

85.95*04“ 

93.58*3*“ 

74.370.5“ 

76 001*0“ 

81 . 1 *-2“ 

83.35*2“ 

77.12.0“ 

78.12**“ 


Teuaion in Dynes per Centimeter 
78 . 60 fi-*M 

77 . 771 ‘ 7 M 

90.37»‘O“ 97.077'Om 


70.559*OM 65.95^7.7m 


96.95«*o“ 102.557*011 

77.956.2M 

74.802*om 75.252*sm 


86.28**°“ 93.52'3*0M 

79.102*0“ 82.98^*0“ 

74.851*0“ 77.322-OM 

87.25<**M 

77 64.0M 78 6S*0M 

79 158.0M 80.3010*om 

6 l.li 5 . 0 M 59 720.0M 

83.13*-*“ 


79.29*-o“ 80.92**0M 

98 . 6 **oo“ 

80.37*0“ 82.710*om 

100 71**0“ 

96 . 6 ** 73 m 98 . 411 * 1 *“ 

77.751.5M 79.512*0“ 

84.96.3M 

79.12.75“ 84.5^*25“ 


temperature in degrees 


1 

2 

106.97i»**“ 3 

4 

6 

6 


8 

9 

110.75«**“ 10 

11 

76.45**9“ 12 

13 

100.7619**“ 14 

85.70»**5“ 15 

79.272*7“ 16 

17 

80. 4**7“ 18 

82.121**°“ 19 

67.1J4.0M 20 

21 

22 

82.56«*0“ 23 

24 

84.112*2“ 25 

26 

27 

81 . 622 . 6 “ 28 


29 

30 


AND TEMPERATURE OF VARIOUS SUBSTANCES 

tension in dynes per centimeter; T is the 
critical temperature in degrees absolute. 

( 7* \ 1 » 

1 — 

Ethyl rfc»hol:y -230.564 (l _ - 304.339 (l - ^) ‘ + 139.756 (l - * 

0.3. from 10®C. to 240‘’C. 

Ethyl ether: y (vapor) = 57.358 * ** ± 0.2. from 20®C. to 193°C, 

P-Iodotoluene: y (air) - 69.28 -- 

Methyl alcohol: y - 173.245 - 243. 042 (l - * + 146.344 (l - * ± 

0.2.froin 70®C. to 235°C.^ 

Methyl chloride: y = 72 ^1 ^ 

Methyl formate: y « 77.83 (l - 4 ^) ' ** ± <>*2. 50®C. to 214*C. 

P-Nitrotoluene: y (air) = 74.06 ^1 — 

Nitrous oxide: y — 86 ^1 
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SURFACE TENSION OF AQUEOUS 


TKa table below ffives values for the surface tension of various 
aoSoW diffSLTrn^ntrations. The concentration is indicated dTec Uy^belo 


Formnla 
Acetic acid 
(30®C) 

Acetone 

(26®C) 

/M>Amyl alcohol 
(16®C) 

n- Butyl alcohol 
(20®C) 

/•o-Butyl alcohol 
(IS-^C) 

n*Butyric acid 
(25®C) 

n-Caproic acid 
(la^C) 

/fA-Ca^raic acid 
Chloroaoetic acid 

(26®C) 

Ethyl alcohol 
(25®C) 

Formic acid 
(30®C) 
Qiycerol 

(18®C) 

(15®C) 

Maleic acid 
(20’C) 

Malic acid 
(20®C) 

Methyl alcohol 
(30°C) 

Methyl propionate 
(15®C) 

Octyl alcohol 
(20«C) 

Phenol 

(20®C) 

Propionic acid 
(25‘’C) 

n-Propyl alcohol 
(15°C) 

/«o.Propyl alcohol 
(15®C) 
Propylamine 
(15®C) 
Pyrocatechol 

(20’»C) 
Pyrogallol ^ 

(20®C) 

Resorcinol 
(20°C) 
Succinic acid 
(20®C) 
Sucrose 

(20®C) 

ft- Valeric acid 
(26®C) 

f«o- Valerio acid 
f25®C) 


Surface Tension 


67.98 

1 . 000 % 

55.45 

6 % 

57.0 

0.249% 

72.8 

0.0244% 

65.6 
0.2497o 

69 

0.14% 

69.6 

0 . 10 % 

70 

0.00212ML 

71 

0.0016ML 

66.40 

3.35% 

60.79 

2.72% 

70.07 

1 . 00 % 

72.90 

6 % 

73.27 

0.125ML 

72.6 

0.169% 

72.6 

0.154% 

68.44 

1 . 011 % 

71.72 

0.0078ML 

72.8 

1.009% 

72.6 
0.024% 

64.5 

0.988% 

70.76 
0.0313ML 

70.77 
0.0313ML 

70.39 

0.03125ML 

72.1 

0.03ML 

71.7 
0.1ML 

72.1 

0.03ML 

72.5 

0.0922% 

73.30 

10 % 

65.0 

0 . 11 % 

63.7 
0.15% 




in 


60.11 
5.001% 
48.94 
10 % 

49.3 
0 . 6 % 

72.4 

0.0487% 

53.0 

0.99% 

65 

0.31% 

62.6 

0.43% 

63 

0.0064ML 

67 

0.0036ML 

61.22 

7.70% 

64.87 

5.21% 

66.20 

5.00% 

72.85 

10 % 

73.02 
0.25ML 

72.4 

0.338% 

72.4 

0.320% 

65.32 

2.500% 

70.29 

0.0156ML 

71.8 
1.998% 

71.3 
0.118% 

59.8 
1.914% 

68.64 

0.0625ML 

68.56 

0.0625ML 

68.43 

0.0625ML 

71.7 

0.05ML 

70.4 

• 0.2ML 

70.6 
0.10ML 

72.4 
0.184% 

73.75 

20 % 

58.7 
0 . 22 % 

56.9 

0.34% 


54.66 

10 . 01 % 

41.11 

20 % 

41.1 
0.99% 

67.2 
0.1954% 

45.4 

1.96% 

60 

0.73% 

49.6 

I. 92% 

56 

0.0128ML 

60 

0.0081 ML 
58.91 
10.09% 

46.03 

II . 10 % 

62.78 ' 

10 . 00 % 
72.40 

20 % 

72.36 

0.5ML 

72.0 
0.673% 

72.1 
0.645% 

54.60 

9.994% 

67.75 

0.0313ML 

69.0 
2.96% 

66.5 

0.471% 

49.1 
6.84% 

65.08 
0.125ML 

65.21 

0.125ML 

64.09 
0.125ML 

66.8 

0.20ML 

65.7 
0.5ML 

66.8 
0.40ML 

72.2 
0.369% 

74.15 

30% 

53.5 

0.38% 

45.3 
1.03% 
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ORGANIC SOLUTIONS AGAINST AIR 

tlie con*espon<lingf surface tension. These concentrations are expressed in percents when 
so designated, or in moles per liter of solution in which case they are marked ML. 



Surface Tension in 

Dynes per Centimeter 


— 1 

47.72 

40.68 

34.26 

26.58 

1 

20.09% 

40.11% 

69.91% 

100% 


35.98 

30.38 

26.75 

23.04 

2 

30% 

60% 

75% 

100% 


36.0 

32.3 

23.0 


3 

1.48% 

1.96% 

100% 



56.0 

48.1 

40.4 

28.6 

4 

0.772% 

1.538% 

3.105% 

5.927% 


40.3 

34.0 

28.0 

22,9 

5 

2.91% 

4.76% 

7.41% 

100% 


42 

33 

28 

27 

6 

3.83% 

8.63% 

».96% 

79.38% 


37.3 

29.8 

27.3 

26.5 

7 

5.65% 

11.69% 

18.95% 

69.93% 


49 

40 

34 

31 

8 

0.0212ML 

0.0425M/. 

e.oesML 

0.085ML 


51 

41 

36 

31 

9 

0.0183ML 

0.0411ML 

jD.0616ML 

0.0924 ML 


50.34 

47.68 

48.81 

45.09 

10 

31.54% 

49 . 97 % 

80.01% 

72.11% 


37.53 

29.63 

23.64 

22.03 

11 

20.50% 

40.00% 

87.92% 

100% 


57.92 

51.97 

42.09 

36.51 

12 

20.00% 

40.00% 

80.01% 

100% 


69.9 

65.8 

63.8 

63.4 

13 

50% 

85% 

98% 

100% 


70 94 




14 

1 OML 





71.4 

70.5 

69.1 

66.8 

15 

1.338% 

2.641% 

6.13% 

9.67% 


71.5 

70.7 

69.3 

67.1 

16 

1.28% 

2.54% 

4.92% 

9.29% 


46.05 

36.09 

26.03 

21.76 

17 

20.00% 

39.98% 

80.03% 

100% 


63.87 

58.39 

51.28 

41.61 

18 

0.0625ML 

0.125ML 

0.25ML 

0.5ML 


67.1 

58.6 

50.5 

41.8 

19 

3.89% 

7.46% 

13.6% 

21.9% 


61.1 

54.0 

46.0 

42.3 

20 

0.941% 

1.881% 

3.755% 

5.623% 


43.9 

36.4 

29.7 

25.6 

21 

9.82% 

21.71% 

73.92% 

99.99% 


59.34 

51.94 

43.59 


22 

0.25ML 

0.5ML 

l.OML 



60.37 

53.66 

46.58 


23 

0.25ML 

0.5ML 

l.OML 



59.55 

53.03 

46.68 


24 

0.25ML 

0.5ML 

0.1ML 



62.4 

59.7 

55.7 

51.6 

25 

0.40ML 

0.60ML 

l.OML 

2. OML 


62 4 

60.0 

56.1 

53.8 

26 

0.75ML 

1 .OOML 

1.50ML 

2. OOML. 


64.4 

61.1 

58.6 

57.1 

27 

0.75ML 

1.5ML 

3.0ML 

6.0ML 


71 .7 

71 .0 

69.7 

68.1 

28 

0.732% 

1.45% 

2.86% 

5.55% 


74.86 

76.45 



29 

40% 

65% 




42.0 

32.1 

25.4 

26.5 

30 

o!83% 

2.34% 

87.04% 

98.91% 



31 
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INTERFACIAL TENSIONS 


" The table below ^ves values for the intcrfacial tensions (Yt) in dynes per centi* 
meter, between various compounds and either water or mercury. The temperature 
in degrees Centigrade is indicated in each case by a superscript. 


Name 

* cm 

Name 

7,- dynes 
* cm 

/so- Am yi alcohol — H 20 

5.0^8<> 

Ethylene bromide — H 2 O 

36.64““ 

/so-Amyl butyrate — HzO 

23.02®** 

Ethylene bromide — Hg 

32620® 

/scnAmyl chloride — H 2 O 

15.44““ 

n-Hexane — H 2 O 

51.1»“ 

Aniline — HzO 

6 . 7720 “ 

n- Hexane — Hg 

37820® 

Aniline — Hg 

341200 

lodobenzene — H 2 O 

41 .8420® 

Anieoie — H 2 O 

25.82200 

Mercury — H 2 O 

375““ 

Benzaldehyde — H^O 

15.61““ 

Mesitylene — HzO 

33.7200 

Benzene — H 2 O 

35.00““ 

Methyl iodide — Hg 

304200 

Benzene — Hg 

357.2200 

Methylene chloride — H 2 O 

28.3120® 

Benzyl alcohol — H 2 O 

4 . 7522.50 

Methylene chloride — Hg 

342.5200 

Bromobenzene — H 2 O 

39.82200 

Nitrobenzene — H 2 O 

25.66200 

o-Bromo toluene — H 2 O 

41.15““ 

Nitrobenzene — Hg 

350 . 520 ® 

/so-Butyi alcohol — H 2 O 

2 . 1 '*“ 

Nitroe thane — Hg 

378““ 

/w-Butyl alcohol — Hg 

342.7200 

Ni tro methane — H 2 O 

9.6620® 

/so-Butyl chloride — H 2 O 

24.43200 

o-Nitrotoluene — H 2 O 

27.19**“ 

/er/.-Butyl chloride — H 2 O 

23.75““ 

n-Octane — H 2 O 

60.820® 

Butyronitrile — H 2 O 

10.3820® 

n-Octane — Hg 

374.7**“ 

Carbon disulfide — H 2 O 

48.36200 

n-Octyl alcohol — H 2 O 

8 . 6 *»“ 

Carbon disulfide — Hg 

336200 

sec.-Octyl alcohol — Hg 

359.0““ 

Carbon tetrachloride — H 2 O 

45200 

Oleic acid — HzO 

15.6*®“ 

Chlorobenzene — H 2 O 

37.41200 

Oleic acid — Hg 

322**“ 

Chloroform — H 2 O 

32.8200 

/so-Pentane — H 2 O 

49.64**“ 

or-Chloronaphthalene — H 2 O 

40.74200 

Phene to ie — H 2 O 

29.4**“ 

p-Cymene — H 2 O 

34.61200 

n-Prepyl alcohol — Hg 

3$Bto> 

Diethyl carbonate — H 2 O 

12.86200 

Styrene — HzO 

35.48'*“ 

Di pro pyiamine-^HzO 

1 . 66 * 0 ® 

Toluene — HzO 

36.1**“ 

Ethyl aloohol — Hg 

364200 

Toluene — Hg 

369*0“ 

Ethyl bromide~-H 20 

31 .20200 

fso-Valeric acid — HzO 

2.73““ 

Ethyl ether— -H 2 O 

10.7200 

0 - Xylene — HzO 

36.06““ 

Ethyl ether — Hg 

379200 

p- Xylene — HzO 

37.77**“ 

Ethyl mercaptan — H 2 O 

26.1220® 

0 - Xylene — Hg 

359**“ 

Ethyl oleate— H 2 O 

21 .34200 

m- Xylene — Hg 

387**“ 

Ethyl propyl ketone — H 2 O 

13.68200 

p- Xylene — Hg 

361*** 

Ethylbenzene — H 2 O 

31.35i’*o 
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VISCOSITY 


The viscosity of a substance is the 
shearing resistance of a liquid him which 
separates two horizontal plates, one of 
which is being moved across the other. 
The absolute viscosity of a substance is 
the force in dynes which will move one 
square centimeter of a plane surface with 
a speed of one centimeter per second 
relative to another parallel plane surface 
from which it is separated by a layer of 
the substance one centimeter thick. 
This may be expressed by the following 
formula: 

. ., force X film thickness 

viscosi y ^ velocity 

The unit of absolute viscosity is the 
poise which is ecjual to one dyne second 
per square centimeter. That is, when 
two plates have a shearii^ area of 1 
sguare centimeter and a fiun thickness 
of 1 centimeter, if a force of one dyne is 
required to maintain a velocity of 1 
centimeter per second, the fluid is said to 
have a viscosity of 1 poise. Since the 
poise (i;) is such a large unit it is generally 
more convenient to use the millipoise 
(1/1000 poise) or, in the case of gases, the 


miaopoise (1/1,000,000 poise). Fre- 
quently the viscosity of a liquid is 
expressed in terms of specific viscosity, 
which is its absolute viscosity compared 
with that of water at the same tempera- 
ture. If the temperature in question is 
20®C. the specific viscosity equals the 
■vpcosity in centipoises (1/100 poise) 
since the viscosity of water at 20®C. is 
approximately 1 centipoise. 

The kinematic viscosity of a substance 
is the ratio of the absolute viscosity to 
the density of the substance at the 
temperature of measurement. The unit 
cf lunematic viscosity is tiie stoke and 

B to that po^essed b^r a fluid 
i a viscosity of one poise and a 
»f one gram per ouhio oenti* 

lial importance in the field cf 
n are the so-called kinematio 
ters which measure the time in 
siconds for a given volume of liquid to 
ifi>w through a definite orifice at some 
specified tonperature. See spmal table 
m conversion of kinematic visQodty in 
eentistokes to Saybolt, Redwood, and 
Ekigler viscosimeter values. 


VISCOSITY OF VARIOUS UQUIDS IN MILUPOISES 


In the table below is given the viscosity of various liquids in milUpoises (O.OOli?) 
at the temperature in degrees Centigrade as indicated by the superscript. 

Values in millipoises may be converted to eentistokes by dividing by lOd*, where 
is the density of the substance at the same temperature t. 


Name 


Acetaldehyde 

2.761»* 

2.821'«* 

2.3or»* 

Acetamide 

,3,2I«I» 

Awtanillda 

22.2'W» 

Aoetio acid 

12.22*** 

10.326*** 

7.»86*** 

4.244110* 

Acetic anhydride 

12.448** 

9.065*®* 

6.991*®“ 

3.079>>®“ 


Name 


Acetone 

4.01»»?,,t. 



AUyialopfMl 


Allyl bromiffi 





8.8W^' 

Allyl chloride 

4.i2r** 

*.»74«* 

2.829*** 
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VISCOSITY OF VARIOUS UQUIDS 


Name* 

Allyl iodide 

9.358®® 

Ammonia 

7.338«® 

5.972400 

3.65210®® 

2.66-’33*50 

Amyl acetate 

8.055^*® 

Amy) alcohol 

89.22®® 

Aniline 

62.3410® 

40.04»>® 

60.231*® 

Aniaole 

44.67*0® 

29.3*2® 

16.55*0® 

10.89*0® 

Benzene 

7.409**® 

9.000® 

Benzo trichloride 

7.6710® 

6.47*0® 

6.61*0® 

4.36*0® 

3.50270® 

30.710® 

Benzyl acetate 

25.517® 

13.99**® 

Benzyl alcohol 

65.82*0® 

Benzyl benzoate 

30.08**® 

84.54**® 

Bismuth 

16.20***® 

Bromine 

15.25**0® 

14.55*6*® 

12.5410***® 

Bromobenzene 

10.46616-10® 

9.46*0® 

7.211»6-*i® 

16.66“0.i® 

Butyl acetate 

11.2321-0® 

8.53*>-«® 

3.851**-*® 

7.04200 

n>Butyl alcohol 

3.667*-i® 

2.1631*0*9® 

1.426*«**«® 

51.8560® 

<so»Butyl alcohol 

29.48*0® 

17.816*0® 

4.602110® 

80.3840® 

Butyl alcohol 

39.068*0® 

21.223*0® 

5.270*00® 

58.88**-*® 

Iso-Butyl bromide 

23.69*7-*® 

6.4977.1® 

8.2770® 


6.433*0® 

6.179*0® 

3.260*0® 


Name 


Butyl chloride 

5.8780® 

4.617*0® 

3.729*0® 

3.09000® 

Butyl formate 

6.91*0® 

l«o- Butyl iodide 

11.6640® 

8.753*0® 

6.970*0® 

3.4961*0® 

n- Butyric acid 

22.8560® 

16.402*0® 

11.205*0® 

3.230160® 

Butyric acid 

18.8680® 

13.175*0® 

9.804*0® 

3.2681*0® 

Caproic acid 

32.01 *0® 

Carbon dioxide 

0.926*® 

(Under the pressure 

0.8S2«»* 

of its saturated vapor) 

0.78419® 

0.712*0® 

0.625**® 

0.539*9® 

0.321*1-1® 

4.3620-*® 

Carbon disulfide 

3.76310-9*® 

3.167*»-o«® 

3.3670-9® 

Carbon tetrachloride 

9.578*1-*!® 

7.928*»-*i® 

4.05699.4® 

Castor oil 

329504-9° 

1027219-4® 

2245*0-6® 

Chlorobenzene 

10.500-*® 

8.03*0-1® 

6.37*0-*° 

3.201**-*® 

Chloroform 

7.86-10® 

6 . 990 ® 

6.63*0® 

4.64*0® 

3.8960® 

o-Chlorophenol 

22.50*9® 

m-Chlorophenol 

47.22**® 

p-Chlorophenol 

60.18*9° 

Copal lao 

4800**-*® 

o-Cresol 

36.06**® 

m-Cresol 

184.23*0® 

60.57**® 

l>>Cresol 

56.07*9® 

Cyolohexane 

10.3170 

9.3**® 

8.6*7® 

7. 6**0 
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Name 


Decane 


Diallyl 

3.4150.370 

2.7520° 

2. 43636-060 
2.069*6.20 

Diethyf ketone 

6.9900° 

4.70620O 

3.864^00 

2.3491000 

Diethyl amine 

8.236~33-*° 

3.672*0 

Diethylaniline 

19.52*° 

Dimethylamine 

4.368 33*5° 

Dimethylaniline 

12.8525° 

Diphenylamine 

46.605*° 

10.4^300 

Di propyl ether 

5,40.590 

4.25200 

2.241««° 

Di propyl ketone 

7.3620° 

Dodecane 

12.5723.30 

Ethyl acetate 

6.8250° 

4.546200 

3.668*0° 

2.78670° 

Ethyl alcohol 

17.7160° 

14.51010° 

11.94320° 

8.309*0° 

5.09870° 

Ethyl benzene 

8.7690° 

6.68720° 

5,311*0° 

2.5121 30° 

Ethyl benzoate 

22.42200 

20 1425° 

Ethyl bromide 

4.8660° 

4.40710° 

4.02020° 

3.67830° 

Ethy! butyrate 

6.6820° 

Ethyl ether 

2.9500° 

2.68110° 

2.44820° 

2.23030° 

Ethyl formate 

5.1030° 

4.085200 

3.356*0° 

3.07750° 

Ethyl iodide 

7.2690° 

5.925200 
4.951 *0° 

3.91470° 

Ethyl propionate 

6.9670° 

5.36720° 

4.28240® 

2.70500° 


Name 


Ethyl propyl ether 

4.0070*i*° 

3.23120.390 

2. 24800-1 0° 

Ethyl salicylate 

17.72**° 

Ethyl sulfide 

6.6190-21° 

4.29224-64° 

2.49»o° 

Ethyl valerate 

8.47200 

Ethylaniline 

20.42*0 1 

10.81**° 

Ethylene bromide 

24.380° 

17.2120° 

12.86*00 

5.309130° 

Ethylene chloride 

11.3220° 

8.386200 

6.623*0° 

4.35700O 

Ethylidene chloride 

6.28200 

4.983*0° 

3.731*00 

Eugenol 

69.312*° 

Fiuorobenzene 

7. 520-2° 

6 . 8510-0° 
3.25*o.»o 

Formamido 

7.6810*0 

6.59120° 

Formanilide 

16.5120° 

Formic acid 

22.46910° 

17.844200 

12.190*0° 

6.492100° 

Glycerol 

422002.8° 

10690*0° 

777620-9° 

Glycol 

173.32*0 

Heptane 

5.2360° 

4.163*0° 

3.410*0° 

2.23990° 

Heptyl alcohol 

70.14*0° 

Heptylic acid 

43.5620° 

Hexadecane 

35.9122*2° 

> Hexane 

4.0120° 

3.258*0° 

2.708*0° 

2.28860° 

lodobenzene 

21.94*-*° 

17.7417.4° 

4.88140*6° 

Isoprene 

2.6640-39° 

2.23420.41® 

2.03732-01° 

Lactic acid 

403.3280 

Lead bromide 

101.9372° 

69.70*12° 

40.73*0*0 
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Name 


Lead chloride 

66.324»*‘» 

40.20*”** 

29.6660*® 

Lithium nitrate 

65.9«»® 

45. 0”+** 

29.4*”® 

Menthol 

68. O**'®** 

Mercury 

18.68-W”** 

16.840® 

15.47*0® 

14.83”® 

13. 60**-*** 
12.9979-*® 
12.609*® 

11.711240 

10, 92”*® 

10.18”6*7O 

9.36**7.80 

9.615*«2*5® 

9.183*”*7® 

Methyl acetate 

4.8370® 

3.880*0® 

3.202*0® 

2.929*0® 

Methyl alcohol 

8.080® 

6.90”® 

5.93*0® 

4.49*0® 

3.49*0® 

Methyl benzoate 

20.59*0® 

Methyl n-butyrate 

7.6250® 

6. 795*0® 
4.586*0° 

2.647^000 

Methyl /ao>butyrate 

6.7640® 

5.228*0® 

4.190*0® 

2.64800® 

Methyl ethyl ketone 

5.4290® 

4,284*0® 

3,490*0® 

2.482*0® 

Methyl formate 

4.3550® 

3.548*0® 

3.253*0® 

Methyl iodide 

6.0550® 

5.001*0® 

4.240*0® 

Methyl propionate 

5.8660® 

4.697*0® 

3.748*0® 

2.86170® 

Methyl propyl ketone 

6.4770® 

6.066*0® 

4,096*0® 

2.4651000 


Name 


Methyl sulfide 

3 . 5990 . 27 ® 

3. 008*0*1 9® 
2.649***01® 

Methyl valerate 

7.13*0® 

Methylaniline 

20 . 2 **° 

10.84**® 

Methylene chloride 

5.400.46O 

4 . 41 420.5 JO 
3.802»7**i® 

Nitric acid 

22 . 750 ® 

17.7010® 

Nitrobenzene 

28.210® 

19.8*0® 

16.5**° 

Nitrogen dioxide 

5 . 3490 ® 

4.76610® 

4.275*0® 

o-Nitrophenoi 

23. 43^*® 

Nonane 

6.19****® 

Non y lie acid 

83.19*0® 

Octane 

7.0600® 

6 . 15910 ® 

5.419*0® 

4.828*0® 

4.328*0® 

3.651«o® 

2.971*0® 

2.160120® 

Octyl alcohol 

89.47*0® 

Octylic acid 

57.49*0® 

Olive oil 

10081***® 

377*7*9® 

1546**7® 

701 00® 

ParafRn oil 

101810° 

Pentadecane 

28.14**® 

Pentane 

2.8940® 

2.395*0® 

2.200*0® 

Phene tole 

12.62*0® 

8.249**® 

Phenol 

127.4410**® 

60.24**® 

34.21*0° 

13.1491® 

Phenyl acetate 

17.9945® 

Phenyl ethane 

6.076**° 

Potassium dichromate 

133.9*97® 

93. 8**7° 

66.4*07® 

Potassium nitrate 

29.70***° 

24.42*7*® 

20.07*1*° 

Propionic acid 

16.2140® 

11.022*0® 

8.451*0® 

3.3081*0° 
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Name 


Propyl aoetate 

7 . 7340 ° 

5.85420° 

4.604*o° 

?.587’00o 

n-Propyl aloohol 

38.8270° 

22.56320° 

14. 050^00 

5.31090° 

fso-Propyi alcohol 

45.6460° 

23.70220° 

13.311^0° 

5 240800 

/i-Propyl bromide 

6.5000° 

5.24120° 

4.33440° 

3.37070° 

/«o-Propyl bromide 

6.1060° 

4.80420° 

4.02840° 

3.68050° 

Propyl n-butyrate 

8.3120° 

Propyl /ao-butyrate 

7.4120° 

n-Propyl chloride 

4.4160° 

3.58020° 

2.00040° 

/so-Propyl chloride 

4.0800° 

3.20220° 

2.00330° 

n-Propyl formate 

6.7200° 

5.21020° 

4.17140° 

2.883*0° 

/so-Propyl formate 

5.1220° 

n-Propyl iodide 

0.4350° 

7.43820° 

6.06740° 

3 714100° 

lao-Propyl iodide 

8.8410° 

6.07120° 

5.67640° 

4.005*0° 

Propyl propionate 

6.7320° 

Propyl valerate 

10.5320° 

n-Propylamine 

3.5325° 

Pyridine 

8 77525° 

Rape oil 

111815.6° 

42237.9° 

1 7765.7° 

80100° 

Rosin 

(1.0X1021)7.1° 

(6X101*)20° 

Safrol 

22.3425° 

tfao-Safrol 

39.8125° 

Salicylaldehyde 

16.69*5® 

Silver bromide 

18.63*09° 

14. 87***® 

11.92*03® 


Name 

Sliver chloride 

16.06*03® 

Silver iodide 

13.72**9® 

11.86734° 

30.26*05° 

Silver nit-ate 

21 . 23730 ° 
15.56*27° 

37.7244° 

Sodium bromide 

30.5275° 

23.0342° 

14.2762° 

Sodium chloride 

13 . 57 **® 

12.87*0° 

13. 0**1® 

Sodium nitrate 

12.0*50° 

10.1*96° 

9.79240 

29 . 1 930*0 

Sperm oil 

26.61328° 

24.39348° 

22.373*8® 

20.57388° 

18.28*1*® 

4201 5*6° 

Succinonitrile 

18537.9° 

85*5*7° 

461 00° 

27. 65** 70 

Sulfur 

23.6*»'*° 

18.183.0° 

109.4123° 

Sulfur 

86.6135.5° 

70.91*9.5° 

71 . 91 56.1° 

75.91 58.2° 

94 . 81 59.2° 
144.5159.5° 

228.31*0*0° 

773.21 60*3° 

Sulfuric acid (100%) 

50001 *5*0® 

450001 71*0° 

215000200° 

205000210° 

186000222° 

6180® 

Tallow 

269.4*5® 

191.525® 

17233® 

10650° 

63.570® 

42.6»o° 

176*5*7® 

Tetrachloroethytene 

78100° 

11 .3840**»o 


8.75922.1° 

6.63952.61° 
4.034117.09° 1 
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Name 

Hydrogen 

84. 

Hydrogen bromide 

92.31** 

93.120® 

97. 6***^* 
104.610®**® 
121.5i»2*<* 
139.2*02° 

181.9i»*7® 

Hydrogen ohjoiide 

234.4100.20 

137.90* 

Hydrogen iodide 

156.0*0* 

182.2100° 

185.7*0.60 

Hydrogen suiride 

238.3100*2° 

116.60* 

Iodine 

124.117* 

158.7100° 

184.31*^° 

Krypton 

203.8170° 

219.8*05*40 

239.7*^7*10 

233.40* 

Mercury 

240.510*6° 

245.91**** 

306.3100° 

494*73° 

Methane 

551*13* 

641 369° 
654*380° 

35.1“i8i’«* 

Methyl acetate 

76.7-78*4° 

103.50° 

120.1*0° 

136.3100° 

101 .5100° 

Methyl bromide 

135.9*1 2-*® 
103.60° 

Methyl chloride 

93.6-15*3° 

Methyl /*o-butyrate 

102.50* 
116*0* 
138.400*i® 
170.6182-1* 
213.9302* 
75. 4**® 

Methyl ether 

99,965.50 

112.2100* 

90.50° 

Methyl ethyl ether 

102*0* 

109.2»9‘85° 

102.9100° 

Methyl formate 

92.3*0* 

Methyl propionate 

135.2100° 

94»».8o 

Neon 

298.10* 

Nitric oxide 

3081 *'*® 

366.2100° 

1780® 


Name 


Nitric oxide 

186*0® 

Nitrogen (chemical) 

66-1 91 *5° 

156.3-*i‘*® 

167.40® 

173.7*3-9° 

184*0* 

189.453*5° 

212*00° 

246* •i-** 

Nitrogen (atm.) 

169.60° 

174.4*5* 

213.4*01-*° 

246.4*83° 

Nitrous oxide 

124. 9-** -5* 

136.20° 

149.8*5* 

160.653*6° 

173.975-8* 

182.9100*30 

216.1183*1° 

261.0*89*9° 

307.3^1 3-6* 

Oxygen 

65-191.1° 

112.8**9*8* 

145-78-7° 

169.3-39*50 

1920* 

201 .4*5° 

206*0° 

21653.5° 

248.599*74° 

288.5*85-8° 

Pentane 

88.5*00° 

116.4*12-5* 

Phosphine 

106.10* 

112.0*5* 

143.8*00* 

Propionic acid 

118*39*80 

Propyl acetate 

74.315* 

95.477.8O 

109.6*00* 

n>Propyl alcohol 

9399.90 

/so-Propyi alcohol 

1 0999.8° 

n-Propyl ether 

78.89*00.** 

/«o-Propyl ether 

04 24*00*2° 

Propyl formate 

9299*9° 

Radon (Niton) 

212.40* 

Silane (SIHa) 

112.4*5* 

142.4*00° 

Sulfur dioxide 

1170° 

124.2*8® 

161.6*00° 

Water vapor 

90.40° 

97.6*o-6« 

lOO.e**'*® 

127*00® 

145181.8° 
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Name 


■ 

Name 


Water vapor 

168207.10 

1 

Xenon 

21810*90 


190261.30 



222.2U-30 

Xenon 

210.700 

1 


282.7100*10 


VISCOSITY OF AQUEOUS SOLUTIONS AT 20® C 





Viscosity in millipoises 


Formula 

1.0 Molar 

0..'i Molar 

0.2.'i Molar 

0.12r> Molar 

0.0625 Molar 

BaClz 

13.156 

11.530 

10 800 

10.467 

10.310 

Ba(N0j)2 



10.661 

10.388 


CaCIa 

13.320 

11.660 

10.843 

10.500 


Ca(N0j)i 

13.062 

11.536 

10.786 

10.402 


KCI 

10.095 

10.116 

10.135 

10.138 

10.140 

KNO3 

10.056 

10.104 

10.127 

10.130 


MgClz 

13.503 

11.785 

10.925 

10.530 


Mq(N03)2 

13.896 

11 .910 

11.016 

10.588 


NaCi 

11.225 

10.620 

10.385 

10.261 

10.201 

NaNOs 

11.200 

10.583 

10.334 

10.226 


SrClz 

13.300 

11.628 

10.831 

10.481 


Sr(N03)2 

12.876 

11.389 

10.740 

10.400 



SPECIFIC VISCOSITY OF AQUEOUS SOLUTIONS AT 25® C 
In the table below are given the specific viscosities of aqueous solutions of 
different concentrations. To convert these values to absolute viscosities multiply 
by the viscosity of water at 25°G. See special table for viscosity of water. 


Name 

1.0 Molar 

0.5 Molar 

0.25 Molar 

0 125 Molar 1 

Acetic acid 

1.1131 

1 . 0596 

1 . 0304 

1.0171 

Aluminum sulfate 

1.4064 

1.1782 

1.0825 

1.0381 

Ammonia 

1.0245 

1.0105 

1.0058 

1.0030 

Ammonium chloride 

0.9884 

0.9976 

0.9990 

0.9999 

Ammonium nitrate 

0.9722 

0.9862 

0.9908 

0.9958 

Ammonium sulfate 

1.1114 

1 . 0552 

1.0302 

1.0148 

Arsenic acid, ortho 

1.2707 

1.1291 

1.0595 

1.0309 

Barium chloride 

1.1228 

1 . 0572 

1.0263 

1.0128 

Barium nitrate 

1 . 0893 

1 . 0437 

1.0214 

1.0084 

Beryllium sulfate 

1.3600 

1.1620 

1.0749 

1.0151 

n-ButyrIc acid 

1.2803 

1.1317 

1.0637 

1.0308 

iso- Butyric acid 

1.2728 

1.1287 

1 . 0661 

1.0322 

Cadmium chloride 

1.1342 

1.0631 

1.0310 

1.0202 

Cadmium nitrate 

1.1648 

1 . 0742 

1 .0385 

1.0177 

Cadmium sulfate 

1.3476 

1.1574 

1.0780 

1.0335 

Calcium chloride 

1.1563 

1 . 0764 

1.0362 

1.0172 

Calcium nitrate 

1.1172 

1.0553 

1.0218 

1.0076 

Cesium chloride 

0.9775 




Chloric acid 

1.0520 

1.0255 

1.0145 

1.0059 

Cobalt chloride 

1.2041 

1.0975 

1.0482 

1.0232 

Cobalt nitrate 

1.1657 

1.0754 

1.0318 

1.0180 

Cobalt sulfate 

1.3543 

1.1598 

1.0766 

1.0402 

Copper chloride 

1.2050 

1.0977 

1.0470 

1.0268 

Copper nitrate 

1.1792 

1.0802 

1.0400 

1.0179 

Copper sulfate 

1.3580 

1.1603 

1.0802 

1.0384 

Dichloroacetic acid 

1.2649 

1.1318 

1.0640 

1.0287 

Dimethyl amine 

1.3044 

1.1440 

1.0632 

1.0300 

Ferric chloride 

1.2816 

1.1334 

1.0602 

1.0302 
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Formic acid 
Hydrogen bromide 
Hydrogen chloride 
Lactic acid 
Lead nitrate 
Lithium chloride 
Lithium sulfate 
Magnesium chloride 
Magnesium nitrate 
Magnesium sulfate 
Manganese chloride 
Manganese nitrate 
Manganese sulfate 
Mercuric chloride 
Methylamine 
Nickel chloride 
Nickel nitrate 
Nickel sulfate 
Nitric acid 
Perchloric acid 
Phosphoric acid« ortho 
Potassium carbonate 
Potassium chloride 
Potassium chromate 
Potassium dichromate 
Potassium ferricyanide 
Potassium ferrocyanide 
Potassium hydroxide 
Potassium nitrate 
Potassium sulfate 
Propionic acid 
Rubidium chloride 
Silver nitrate 
Sodium acetate 
Sodium benzoate 
Sodium bromide 
Sodium n-butyrats 
Sodium fso-butyrats 
Sodium carbonate 
Sodium chlorate 
Sodium chloride 
Sodium citrate 
Sodium formate 
Sodium hydroxide 
Sodium lactate 
Sodium nitrate 
Sodium oxalate 
Sodium perchlorate 
Sodium phthalate 
Sodium propionate 
Sodium succinate 
Sodium sulfate 
Sodium tartrate 
Strontium chloride 
Strontium nitrate 
Sulfuric acid 
Thalloue nitrate 


1.0312 

0.5 Molar 

1.0169 

1.0320 

1.0164 

1.0671 

1.0338 

1.2499 

1.1192 

1.1010 

1.0418 

1.1423 

1.0665 

1.2905 

1.1372 

1.2016 

1.0940 

1.1706 

1.0824 

1.3673 

1.1639 

1.2089 

1.0982 

1.1831 

1.0867 

1.3640 

1.1690 

1.0460 

1.1554 

1.0821 

1.2055 

1 . 0968 

1.1800 

1.0840 

1.3615 

1.1615 

1.0266 

1.0115 

1.0118 

1.0032 

1.2871 

1.1331 

1.1667 

1.0784 

0.9872 

0.9874 

1.1133 

1 . 0528 


1.0061 

1.0610 

1.0211 

1.1124 

1.0514 

1 .1294 

1.0637 

0.9753 

0.9822 

1.1051 

1.0486 

1.1968 

1 . 0991 

0.9846 


1.1150 

1.0491 

1.3915 

1.1806 

1.6498 

1 . 2788 

1.0639 

1.0299 

1.6773 

1.2933 

1,6845 

1.2997 


1.2847 

1.0901 

1.0421 

1.0973 

1.0471 

1.3856 

1.1730 

1.2069 

1.0947 

1.2355 

1.1087 

1.4988 

1.2232 

1.0655 

1.0259 

1.0462 

1.0183 

1.4905 

1.2246 

1.6380 

1.2352 

1.3899 

1.1792 

1.2291 

1.1058 

1.3365 

1.1502 

1.1411 

1,0674 

1.1160 

1.0491 

1.0898 

1.0433 

0.9471 



1.0092 

1.0049 

1.0095 

1.0068 

1.0166 

1.0095 

1.0585 

1.0319 

1.0174 

1.0066 

1.0314 

1.0116 

1.0655 

1.0320 

1.0445 

1.0206 

1.0396 

1.0198 

1.0784 

1.0320 

1.0481 

1.0230 

1.0426 

1.0235 

1.0761 

1.0366 

1.0116 

1.0042 

1.0340 

1.0170 

1.0443 

1.0210 

1.0422 

1.0195 

1.0751 

1.0323 

1.0052 

1.0027 

0.9998 

0.9992 

1.0656 

1.0312 

1.0391 

1.0192 

0.9903 

0.9928 

1.0224 

1.0116 

1.0034 

0.9999 

1.0108 

1.0182 

1.0228 

1.0116 

1.0313 

1.0130 

0.9870 

0.9921 

1.0206 

1.0078 

1.0471 

1.0264 

1.0240 

1.0114 

1.0889 

1.0439 

1.1303 

1.0633 

1.0148 

1.0078 

1.1363 

1.0659 

1.1428 

1.0707 

1.1367 

1.0610 

1.0219 

1.0117 

1.0239 

1.0126 

1 . 0847 

1.0470 

1.0447 

1.0231 

1.0560 

1.0302 

1.1043 

1.0512 

1.0122 

1.0069 

1 . 0573 

1.0282 

1.0096 

1.0028 

1.1111 

1.0614 

1.1122 

1.0548 

1.0849 

1.0448 

1.0522 

1.0235 

1.0724 

1.0300 

1.0338 

1.0141 

1.0240 

1.0114 

1.0216 

1.0082 

0.9865 

0.9932 





SPECIFIC VISCOSITY OF AQUEOUS SOLUTIONS AT 25® C 


Name 

1.0 Molar 

0 . 5 Molar 

0.25 Molar 

0.125 Molar 

Trimethylamine 

1.6838 

1 .2992 

1.1430 

1.0677 

lao-Valeric acid 



1.0750 

1.0375 

Zinc chloride 

1.1890 

1.0959 

1.0526 

1.0238 

Zinc nitrate 

1.1642 

1.0857 

1.0390 

1.0186 

Zinc aulfate 

1.3671 

1.1726 

1.0824 

1.0358 


VISCOSITY OF AQUEOUS SUCROSE SOLUTIONS 

The values are expressed in centipoises according to the tables of Bingham and 
Jackson, Bur, Standards Bull. 14, 59 (1918). 


t^C 

Per cent by weight of aucroae 

rc 

Per cent by weight of sucroae | 

20 

40 

60 

20 

40 

60 

0 

3.804 

14.77 

238 

55 

0.884 

2.219 

11.67 

5 

3.154 

11.56 

156 

60 

0.808 

1.982 

9.83 

10 

2.652 

9.794 

109.8 

65 

0.742 

1.778 

8.34 

15 

2.267 

7.468 

74.6 

70 

0.685 

1.608 

7.15 

20 

1.960 

6.200 

56.5 

75 

0.635 

1.462 

6.20 

25 

1.704 

5.187 

43.86 

80 

0.590 

1.334 

5.40 

30 

1.504 

4.382 

33.78 

85 

0.550 

1.221 

4.73 

35 

1.331 

3.762 

26.52 

90 


1.123 

4.15 

40 

1.193 

3.249 

21.28 

95 


1.037 

3.72 

45 

1.070 

2.847 

17.18 

100 


0.960 

3.34 

50 

0.970 

2.497 

14.01 






VISCOSITY OF AQUEOUS ETHYL ALCOHOL SOLUTIONS 

The values are expressed in centipoises according to the tables of Bingham and 
Jackson, Bur. Standards Bull, 14, 59 (1918). 


% by wt. 10 20 30 40 50 60 70 80 90 100 

% by vol. 12.36 24.09 35.23 45.83 55.93 65.56 74.80 83.59 92.01 100 
















VISCOSITY OF WATER 

IN CENTIPOISES FROM 0* TO 100* C. 

€]alcalated by the formula; ij »= 2.1482[(1 — 8.435) + v'8078.4 + W ~ i.435)*] — 
120. Bingham and Jackson, Bur. Standards Bull. 14, 75 (1918); Bingham, “Fluidity 
and Plasticity,” p. 340, McGraw-HiU, New York (1922). 


I*C 

V 

r G 

V 


V 

0 

1.7921 

34 

0.7371 

69 

0.4117 

1 

1.7313 

35 

0.7225 

70 

0.4061 

2 

1.6728 

36 

0.7085 

71 

0.4006 

3 

1.6191 

37 

0.6947 

72 

0.3952 

4 

1.5674 

38 

0.6814 

73 

0.3900 

5 

1.5188 

39 

0.6685 

74 

0.3849 

6 

1.4728 

40 

0.6560 

75 

0.3799 

7 

1.4284 

41 

0.6439 

76 

0.3750 

8 

1.3860 

42 

0.6321 

77 

0.3702 

9 

1.3462 

43 

0.6207 

78 

0.3655 

10 

1.3077 

44 

0.6097 

79 

0.3610 

11 

1.2713 

46 

0.5988 

80 

0.3565 

12 

1.2363 

46 

0.5883 

81 

0.3521 

13 

1.2028 

47 

0.5782 

82 

0.3478 

14 

1.1709 

48 

0.5683 

83 

0.3436 

15 

1.1404 

49 

0.5588 

84 

0.3395 

16 

1.1111 

50 

0.5494 

85 

0.3355 

17 

1.0828 

51 

0.5404 

86 

0.3315 

18 

1.0559 

52 

0.5315 


0.3276 

19 

1.0299 

S 3 

0.5229 

■■ 

0.3239 

20 

1.0050 

54 

0.5146 


0.3202 

20.20 

1.0000 

55 

0.5064 


0.3165 

21 

0.9810 

56 

0.4985 

91 

0.3130 

22 

0.9579 

57 

0.4907 

92 

0.3095 

23 

0.9358 

58 

0.4832 

93 

0.3060 

24 

0.9142 

59 

0.4759 

94 

0.3027 

25 

0.8937 

60 

0.4688 

95 

0.2994 

26 

0.8737 

61 

0.4618 

96 

0.2962 

27 

0.8545 

62 

0.4550 

97 

0.2930 

28 

0.8360 

63 

0.4483 

98 

0.2899 

29 

0.8180 

64 

0.4418 

99 

0.2868 

30 

0.8007 

65 

0.4355 

100 

0.2838 

31 

0.7840 

66 

0.4293 



32 

0.7679 

67 

0.4233 



33 

0.7523 

68 

0.4174 





. * At the preMure of the saturated vapor at the indicated temperature. 
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ABSOLUTE VISCOSITIES OF AQUEOUS GLYCEROL 

SOLUTIONS 

M. L. Sheeley, Ind. Eng, Ckem, 24, iOSO (1932)* 

Aqueous solutions of glycerol are suitable liquids for use as standards in calibrating 
technical viscosimeters. By means of an accurate specific gravity determinatioii 
the percentage of glycerol concentration can be determined within d=0,02 per cent. 
(See special table of density of aqueous glycerol solutions.) 


% Glycerol 
by Weight 


Absolute Viscosity 
in Centipoises 


% Glycerol 
by Weight 


Absolute Viscosity 
in Centipoises 



" See also Segur and Oberstar, Jnd. Eng* Chem., 43, 2117 (1951). 
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COMPRESSIBILITY OF WATER 

In the table below are given the relative volumes of water at various temperatures 
and pressures. The volume at O^^C. and one normal atmosphere (760 mm of Hg) is 
taken as unity. 



-10»C. 

0»C. 

10«C. 

20®C. 

40'C. 

60®C. 

80"C. 

1 

1.0017 

1.0000 

1.0001 

1.0016 

1.0076 

1.0168 

1.0287 

500 

0.9788 

0.9767 

0.9778 

0.9804 

0.9867 

0.9967 

1.0071 

1000 

0.9581 

0.9566 

0.9591 

0.9619 

0.9689 

0.9780 

0.9884 

1500 

0.9399 

0.9394 

0.9424 

0.9466 

0.9529 

0.9617 

0.9717 

2000 

0.9223 

0.9241 

0.9277 

0.9312 

0.9386 

0.9472 

0.9568 

2500 

0.9083 

0.9112 

0.9147 

0.9183 

0.9257 

0.9343 

0.9437 

3000 

0.8962 

0.8993 

0.9028 

0.9065 

0.9139 

0.9225 

0.9315 

3500 

0.8852 

0.8884 

0.8919 

0.8956 

0.9030 

0.9115 

0.9203 

4000 

0.8751 

0.8783 

0.8818 

0.8855 

0.8931 

0.9012 

0.9097 

4500 

0.8658 

0.8692 

0.8725 

0.8762 

0.8838 

0.8919 

0.9001 

5000 

0.8573 

0.8606 

0.8639 

0.8675 

0.8752 

0.8832 

0.8913 

6000 


0.8452 

0.8481 

0.8517 

0.8595 

0.8674 

0.8752 

7000 



0.8340 

0.8374 

0.8456 

0.8534 

0.8610 

8000 




0.8244 

0.8330 

0.8408 

0.8483 

9000 




0.8128 

0.8219 

0.8297 

0.8371 

10000 




0.8027 

0.8119 

0.8196 

0.8268 

11000 





0.8023 

0.8101 

0.8172 

12000 





0.7931 

0.8009 

0.8080 


COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS AND 
AQUEOUS SOLUTIONS 

In the table below are mven values of (the compressibility coefGcient of a liquid 
at to be used with me formula 

^ V,\Pz-Pj 

where Vi is the volume of a liquid under a pressure of Pi in atmospheres at PC., and 
Vi is the volume at some other pressure Pz, at the same temperature. 



t 

Pressure 


Liquid 


RaiiKCf atm. 

X10« 

Aoetic acid 

25 

at 92.5 

81.4 

ft ft 

25 

at 218.5 

72.6 

ft If 

25 

at 494 

57.1 

Acetone 

14.2 

8.90 to 36.51 

111 

II - T- _ _ 


- 100 to 500 - - - 

- - - 82 

II 

0 

500 to 1000 

59 

n 

0 

1000 to 1500 

47 

II 

0 

1 500 to 2000 

40 

II 

25 

at 82.5 

111.8 

Allyl alcohol - • - • - 

• . - 9.6 - . - 

1 to 600 - - - 

- • . 69 

II II 

9.6 

500 to 1000 

61 

If II 

9.6 

1000 to 1500 

43 

II II 

9.6 

1500 to 2000 

36 

Ammonia, 2.29% 

0 

up to 10 

60.9 

" ,17.58% . - - 


- up to 10 . • • 

- - . 41.6 

" ,21.58% 

16 

up to 10 

36.6 

Amyl aloohol 

17.76 

at 8 

83.5 

II 11 

13.8 

8.6 to 37.12 

88.2 

Aniline 

25 

at 85. 5 

43.2 

»* 

25 

at 181.6 

40.5 
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COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS UQUIDS 


liquid 

t 

®c. 

Pressure 

Han«re, atm. 

xio« 

Anilino 

25 

at 281 . 5 

38.3 


25 

at 390 

36.1 

Benzene 

20 

1 to 2 

95.3 

t! 

15.4 

1 to 4 

87 

t* 

12.9 - - - 

1 to 18.5 - - - 

- - - 86.8 


16 

8.12 to 37.2 

90 

99 

20 

98.7 to 296 

78.7 

** 

20 

296 to 494 

67.5 

Bromine 

20 

0 to 98.7 

63.5 

»» ......... 

- 20 - - - - 

-98.7 to 197.4 - - - 

- - - 68.4 

99 

20 

197.4 to 296 

54.6 

99 

20 

296 to 395 

52.1 

99 

20 

395 to 494 

49.9 

Bromoform 

20 

0 to 98.7 

51.0 

99 _______ 

- 20 - - - - 

- 98.7 to 197.4 - - - 

- - - 47.5 

99 

20 

197.4 to 296 

44.0 

99 

20 

296 to 395 

42.0 

99 

20 

395 to 494 

41.0 

n-Butyl alcohol 

17.4 

at 8 

90 

/so>Butyl alcohol 

17.95 - - - 

at 8 . - . . 

. - - 98 

Butyl benzoate 

10 

1 to 5.25 

59 

Butyl butyrate 

10 

1 to 5.25 

90 

Butyl valerate 

10 

1 to 5.25 

92 

Calcium chloride, 5.8% 

20 

2 to 20 

39.7 

Calcium chloride, 9.9% - - - - 

20 - - - - 

2 to 20 - - - - 

- - - 37.1 

" ” , 17,8% 

20 

2 to 20 

31.3 

” ,40.9% 

20 

2 to 20 

21.7 

Caproic acid 

30 

20 to 400 

68 

$0 00 

65 

20 to 100 

90 

09 $0 ^ _ 

100 - - - - 

- 20 to 200 - - - • 

• - - 109 

Carbon dioxide 

13 

at 60 

1740 

9 » 99 

13 

at 70 

960 

99 99 

13 

at 80 

660 

99 99 

13 

at 90 

440 

Carbon disulfide ------- 

20 - - - - 

1 to 2 - - - . 

• - - 80.95 

99 99 

0 

1 to 500 

66 

99 99 

0 

500 to 1000 

53 

09 99 

0 

1000 to 1500 

43 

90 99 

0 

1500 to 2000 

37 

90 99 - . - - 

0 - - - - 

2000 to 2500 - - - - 

. - - 33 

Carbon tetrachloride 

10 

1 to 5.25 

70 

// 99 

20 

0 to 98.7 

91.6 

99 99 

20 

98.7 to 197.4 

89.9 

99 99 

20 

197.4 to 296 

83.5 

99 99 ^ _ 

20 - - - - 

296 to 395 - - - . 

. - - 76.6 


20 

395 to 494 

69.9 

91 99 

20 

at 542.5 

62.6 

99 99 

20 

at 664 

55.0 

Castor oil 

14.8 

1 to 10 

47.2 

Chlorine - -- -- -- -- 

20 - - - - 

9.9 to 98.7 - - • 

- - - 118 

20 

98.7 to 197.4 

110 

99 

20 

197.4 to 296 

102 

99 

20 

296 to 395 

90.7 

99 

20 

395 to 494 

84.5 

Chlorobenzene 

13.3 

1 to 18.5 

67.1 

99 

80 

1 to 2 

108.4 



wa 


COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS 



t 

Pressure 

Pt 


®C. 

Baose. aim. 

X10« 

Chloroform 

20 

Oto 98.7 

94.9 

•* 

20 

98.7 to 197.4 

89.8 


20 

197.4 to 296 

80.1 


20 

296 to 395 

72.9 


...-20---- 

• - 395 to 494 - - - 

- - - 67.8 


0 

1 to 2 

87.27 

ff 

60 

1 to 2 

139.13 

Cyciohexanol 

40 

98.7 to 296 

56.4 

Decane 

23 

0 to 1 

105 

Diphenylamine • - • 

-.--65--. 

- - 0 to 500 - - - 

- - - 57 

9B 

100 

0 to 300 

64 


185 

0 to 1 00 

. 110 

Ethyl acetate 

13.3 

8.12 to 37.45 

104 

ft If 

99.6 

8.13 to 37.15 

250 

Ethyl alcohol - - - - 

----20 --- 

1 to 50 - - 

- - - 112 


20 

50 to 100 

102 

W »1 

20 

100 to 200 

95 

it M 

20 

200 to 300 

86 

M f. 

20 

300 to 400 

80 

*# »» m m m m 

----20---- 

- 400 to 500 - - - 

- - 73 

IP II 

20 

500 to 600 

69 

II II 

0 

1 to 50 

96 

II II 

0 

600 to 700 

60 

II II 

0 

900 to 1000 

52 

II II • • • • 

.---100---- 

- 900 to 1000 - - 

- - - 73 

Ethyl bromide 

10.1 

1 to 500 

90 

II II 

10.1 

500 to 1000 

63 

II 91 

10.1 

1000 to 1500 

50 

11 11 

10.1 

2000 to 2500 

36 

if m m m ^ 

- . - 13.7 - - - 

1 to 18.5 - - - 

- - - 113.4 

Ethyl chloride 

0 

1 to 500 

103 


0 

500 to 1000 

69 

ff If 

1 

0 

10U0 to 1500 

55 

! f. 

0 

2000 to 2500 

39 

II II m m m » 

- - - 15.2 - - - - 

- 8.7 to 37.22 - - 

- - - 153 

II II 

99 

12.77 to 34.47 

495 

Ethyl ether 

8.1 

1 to 8 

163.8 

II II 

13.5 

8.43 to 25.4 

169 

II II 

185 

100 to 200 

741 

II II ^ 

. - . 185 - - - 

100 to 400 - - - - 

- - 478 

11 II 

35 

1 to 2000 

42.5 

II II 

0 

atO 

159 

II II 

0 

at 100 

125.7 

II II 

0 

at 200 

112.2 


--- 0---- 

- at 500 - - - - 

- - - 84.5 

II II 

0 

at 1000 

63.5 

II II 

-109.8 

at 1000 

34.5 

Ethyl iodide 

10.6 

1 to 500 

74 

II II 

10.6 

500 to 1000 

56 


. . - - 10.6 - - - 

- 1000 to 1500 - - - 

- - - 46 

II II 

10.6 

1500 to 2000 

38 

II II 

10.6 

2000 to 2500 

34 

II II 

10.6 

2500 to 3000 

31 

Ethylene bromide 

10 

1 to 5.26 

55.8 

II II 

64 

1 to 5.25 

76.6 

Ethylene chloride 

10 

1 to 5.25 

67.7 
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COEFFICIENTS OF COMPRESSIBILITY OF VARIOUS LIQUIDS 


liquid 

t 

®C. 

Pressure 

RaDKe. atm. 

lit 

xio« 

Ethylene chloride 

75 

1 to 5.25 

111.1 

Fiuorobenzene 

13.9 

1 to 18.5 

87.7 

Qlyceroi 

14.8 

1 to 10 

22.1 

Heptane 

23 

0 to 1 

134 

Hexane - 

23 

- - - 0 to 1 - - 

- - - 159 

Mercury 

22.8 

1 to 500 

3.8 


22.8 

500 to 1000 

3.8 


22.8 

1000 to 1500 

3.7 


22.8 

1500 to 2000 

3.6 

»» ......... 

22.8 - - 

^ - 2000 to 2500 - - 

- - - 3.5 

BP 

22.8 

2500 to 3000 

3.4 

tf 

191.8 

1 to 500 

4.6 

** 

191.8 

2500 to 3000 

4.3 

PB 

0 

1 to 50 

3.92 

-- 

0 - - 

- - 5810 to 6780 - - 

- - - 3.30 

Mesityfene 

20 

98.7 to 296 

68.4 

•• 

20 

296 to 494 

59.1 

Methyl acetate 

14.3 

8.10 to 37.53 

97 

Methyl alcohol 

0 

1 to 500 

79 

»» •* 

0 - - 

- - 500 to 1000 - - 

- - - 58 

H II 

0 

1000 to 1500 

47 

$$ !• 

0 

1 500 to 2000 

40 

*f »» 

0 

2500 to 3000 

29 

It n 

14.7 

8.50 to 37.12 

104 

»» ” ....... 

18.1 - - 

- - at 8 - - 

- - - 120 

Methyl butyrate 

10 

1 to 5.25 

89 

Methyl valerate 

10 

1 to 5.25 

91 

Nitrobenzene 

25 

at 86.5 

46.1 

Bf 

25 

at 192 

43.0 

BB _ 

25 - - - 

- -at 303 - - - 

- - - 40.1 

11 

25 

at 419 

38.1 

Octane 

23 

0 to 1 

121 

Olive oil 

20.5 

1 to 10 

63.3 

tt ft 

14.8 

1 to 10 

56.3 

Palmitic acid 

65 - - - 

- - 20 to 100 - - - 

. . - 90 

PB PB 

185 

20 to 300 

134 

PB PB 

310 

20 to 400 

220 

Paraffin, M. P. =65® 

64 

20 to 100 

83 

It 

100 

20 to 400 

94 

It ....d... 

185 - - - 

- - 20 to 400 - - - 

- - - 137 

tt 

310 

20 to 400 

236 

Paraffin oil 

34 

at 1 

87 

BB PP 

34 

at 2000 

34 

BB PP 

34 

at 4500 

17 

Pentane -------- 

0 - - - 

- - 1 to 29 - - - - 

- - 174 

PP 

20 

1 to 29 

242 

PP 

0 

atO 

175.9 

PP 

0 

at 484 

94.6 

PP 

0 

at 967 

68.9 

Petroleum 

It 

. 1 - - - 
16.1 

. - - 1 to 15 - - - - 

1 to 15 

- . - 67.91 
76.77 

n 

35.1 

1 to 15 

82.83 

It 

52.2 

1 to 15 

92.21 

II 

72.1 

1 to 15 

100,16 

** - . . 

- 94.0 - - 

1 to 15 . - - 

- - - 108.8 

Phosphorus trichloride 

10.1 

1 to 500 

72 
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COEFFICIENTS OF CUBICAL EXPANSION FOR VARIOUS LIQUIDS 
AND AQUEOUS SOLUTIONS 

Coef. 


liquid 

at20°C. 

xio® 


oX10» 

6X10« 

cX10« 

Ethyl sulfide 

1.278 

0to90 

1.19643 

1.80653 

0.78821 

Ethylene chloride 

1.161 

-28 to 84 

1.11893 

1.0469 

0.10342 

Ethylene glycol 

0.6375 

11 to 136 

0.5657 

1.7074 

0.293 

Formic acid 

1.025 

5 to 104 

0.99269 

0.62514 

0.5965 

Glycerol 

0.505 


0.4853 

0.4895 


Ijo- H exane 

1.445 

0to55 

1.37022 

0.97649 

2.9819 

Hydrochloric acid, 33.2% 

0.455 

0 to 33 

0.4460 

0.215 


4.2% 

0.239 

0to33 

0.0652 

4.355 


1.0% 

0.211 

0 to 32 

0.0153 

4.899 




110 to 140 

0.620 

4.5 


Isoprene 

1.567 

Oto 33 

1.4603 

0.99793 

5.60149 

1 Mercury 


0 to 100 

0.18169041 

0.002951266 

0.0114562 



24 to 299 

0.181163 

0.01155 

0.0021187 

Methyl acetate 

1.427 

0 to 58 

1 . 34982 

0.87098 

3.5562 

Methyl alcohol 

1.259 

-38 to 70 

1.18557 

1.56493 

0.91113 

Methyl benzoate 

0.895 

0 to 162 

0.8633 

0.7414 

0.15896 

Methyl bromide 

1.684 

-35 to 28 

1.41521 

3.31528 

11.3809 

Methyl cyanide 

1.301 

6 to 66 

1.2118 

1.7780 

1.5322 

Methyl ethyl ketone 

1.315 

0 to 76 

1.18654 

3.37043 

-0.53365 

Methyl formate 

1.563 

Oto 10 

1.35824 

10.538 

-1.8085 

Methyl iodide 

1.273 

5 to 39 

1.1440 

4.0465 

-2.7393 

Methyl propionate 

1.304 

Oto 74 

1.3049 

-1.3275 

4.6943 

Methyl sulfide 

1.082 

0 to 111 

1.01705 

1 . 57606 

0.19072 

Nitrobenzene 


144 to 164 

0.8263 

0.52249 

0.13779 

Olive oil 

0.721 


0.68215 

1.14053 

-0.539 

n-Pentane 

1.656 

—190 to 30 

1 . 50697 

3.435 

0.975 

isoi>PBntane 

1.680 

Oto 27 

1.46834 

5.09626 

0.6979 

Petroleum, sp. gr. 0.8467 

0.955 

24 to 120 

0.8994 

1.396 


Petroleum ether 

2.26 

-190 to 0 

1.46 

1.60 


Phenol 

1.090 

36 to 157 

0.834 

0.10732 

0.4446 

Phosphorus tribromide 

0.868 

0 to 100 

0.8472 

0.43672 

0.25276 

Phosphorus trichloride 

1.154 

-36 to 75 

1.12862 

0.87288 

1.79236 

Phosphorus oxychloride 

1.116 

0 to 107 

1.06431 

1.12666 

0.5299 

Potassium chloride, 24.3% 

0.353 

16 to 25 

0.2695 

2.080 


Propionic acid 

1.102 

0 to 133 

1 . 0396 

1.5487 

0.04301 

n-Propyl alcohol 

0.956 

Oto 94 

0.7743 

4.9689 

-1.4069 

/sD-Propyl alcohol 

1.094 

Oto 83 

1 . 04345 

0.44303 

2.7274 

n-Propyl chloride 

1.447 

Oto 42 

1.3306 

3.8313 

-1.3859 

/so^Propyl chloride 

1.591 

Oto 34 

1.3696 

5.5287 


n-Propyl ether 

1.354 

0 to 88 

1.2132 

3.9318 

-1.3644 

f*o-Propyl ether 

1.452 

0 to 67 

1.2872 

4.2923 

-0.58573 

Propyl iodide 

1.102 

10 to 98 

1 . 0276 

1.8658 

-0.0051 

Silicon tetrachloride 

1.430 

-32 to 59 

1.29412 

2.18414 

4.08642 

Sodium acid sulfate, 21 % 

0.555 

Oto 34 

0.5364 

4.75 


Sodium chloride, 20.6% 

0.414 

0 to 29 

0.3640 

1.237 


Sodium 8ulfate,1 .9% 

0.235 

Oto 40 

0.0449 

4.749 


24% 

0.410 

11 to 40 

0.3599 

1.258 


Stannic chloride 

1.178 

-19 to 113 

1.1328 

0.91171 

0.75798 

Sulfur chloride 

0.968 

12 to 111 

0.9591 

-0.03819 

0.73186 

Sulfuric aci d, cone. 


0-30 

0.5758 

-0.864 


Sulfuric acid 10.9% 

0.387 

Oto 30 

0.2835 

2.580 


6.4% 

0.311 

0 to 30 

0.1450 

4.143 


1.4% 

0.234 

Oto 30 

0.03335 

5.025 


*2.3%, t> -100® 


110 to 140 

0.729 

2.8 





1677 


COEaFFICIENTS OF CUBICAL EXPANSION FOR VARIOUS LIQUIDS 

AND SOLUTIONS 


Coef. 

Liquid at20°C. Range aXlO^ 6X10« cXlO* 

X103 


♦4.5%, to»110° note 140 0.648 4.2 

Thymol 62 to 157 0.84369 0.26625 0.35997 

Titanium tetrachloride 0.998 -22 to 134 0.94257 1.34579 0.0888 

Toluene 1.099 0 to 100 1.028 1.779 

a-Toluidine 0.847 0 to 141 0.82136 0.6046 0.14696 

Trimethyl carbinol 1.023 20 to 77 1.31261 -8.8155 3.61209 

n-Valeric acid 1.004 8 to 144 0.97557 0.61852 0.30378 

Water (see also below) -13 to 0 -0.09417 1 .449 -59.85 

i^Xylene 0.973 16 to 131 0.91734 1.3245 0.19586 

^Xylene 1.009 0to 141 0.96396 1.0251 1.32753 

p. Xylene 1.011 19 to 131 0.97013 0.8714 0.5287 


WATER 

To find the cubical expansion of water, substitute in the following formulas: 

0® to 33®: Vt^VoiA -0. 0464268/ +0.05850526/2-0. 0(7678977/3 +o,09401209/^ 

0®to 80®: Vt^Vo{^ -O.O453255/+O.O576I532/2 -0.0^37217/3 +0.09164322/4 

CUBICAL EXPANSION OF SOLIDS 

The coefficient of cubical expansion is the increase in volume per unit volume pw 
degree C. rise in temperature. For ordinary work the assumption may be made that 
the coefficient of cubical expansion is alx)ut three times the coefficient of linear 
expansion. 
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COEFFICIENT OF LINEAR EXPANSION 
In the table below are given the values of C in the formula: — 
h«lo (1+Ct), where lo is the length of the material at 0®C., If is its length at t®C., 
and C is the coefficient of linear expansion. See also tables on properties of elements 
and properties of alloys. 


Sfibstanco 

Temp. *0. 

cxio« 

Aiundum 

25-900 

8.7 

Bakelite 

20-60 

22 

Bauxite brick 

25-100 

4,4 

Caoutchouc 

16.7-25.3 

77.0 

Condensite, No. 100 

16-79 

44.0 

" , No. 128 

18-66 

20.0 

Diamond 

40 

1,18 

Ebonite 

25.3-35.4 

84.2 

Emerald, {| to axis 

0-85 

-1.35 

, 1 to axis 

0-85 

1.00 

Fire clay brick 

25-100 

8.1 

Fluorspar 

0-100 

19.50 

Formica 

20-60 

30.0 

Qas carbon 

40 

5.40 

Glass, American plate 

0-100 ea. 9.0 

*' , American window 

0-100 ca. 9.0 

" , (standard flint) 
soda lime tubing 

0-300 

9.2 

'' , Kimble N-51A 

0-300 

5.0 

” , Jena 16 III 

0-100 

8.1 

" , Jena 59 III 

0-100 

5.8 

" , Jena 59 III 

-191 to +16 

4.24 

" , Corning 790 

0-350 

0.8 

, Corning 774 

0-350 

3.2 

'* , Corning 8800 

0-350 

6.1 

** , Corning 8810 

0-350 

8.8 

" , B A L BSC-2* 

25-525 

8.3 

, B A L LBC-2* 

15-570 

9.9 

" , B A L DBC-1* 

25- 600 

8.2 

" , B A L C-1* 

40-501 

10.1 

, B A L BF-1* 

25-505 

9.8 

'' , B A L DF-2* 

25-450 

8.0 

" , B A L EDF-1* 

25-420 

9,0 

Graphite 

40 

7.86 

Gutta percha 

20 

198.3 

Ice 

-20 to -1 

51 

Iceland spar, ||to axis 

0-80 

26.31 

" " , ± to axis 

0-80 

6.44 

Limestone 

25-100 

9 

Magnesium oxide 

25-100 9 

.7-11.4 

Marble 

15-100 

11 ,7 

Paraffin 

0-16 

106.62 


16-38 

130.30 


38-49 

477.07 

Porcelain 

20-790 

4.13 

” , Bayeux 

0 

2.6 

** , Bayeux 

1000-1400 

5.53 


Suhstance 

Temp. ®C. 

CXIO* 

Porcelain, Berlin 

0-100 

3.1 

Quartz, to axis — 

191 to +16 

5.21 

9$ 99 99 

9 

0-80 

7.97 

n 

0-80 

13.37 

Quartz glass — 

190 to +16 

-0.26 

99 99 

16-500 

0.57 

99 99 

16-1000 

0.68 

Rock salt 

40 

40.4 

Rubber, hard 

0 

69.1 


-160, 

30.0 

Sandstone 

20 

7-12 

Slate 

20 

6-10 

Topaz, II to lesser 

0-100 

8.32 

horizontal axis 



Topaz, II to greater 

0-100 

8.36 

horizontal axis 



Topaz, II to vertical 

0-100 

4.72 

axis 



Tourmaline, || to 

0-100 

9.37 

longitudinal axis 



Tourmaline, || to 

0-100 

7.73 

horizontal axis 



Vulcanite 

0-18 

63.60 

Wedgwood ware 

0-100 

8.90 

Wood, II to fiber 



” , ” Ash 

0-100 

9.51 

” Beech 

2-34 

2.57 

" , ” Chestnut 

2-34 

6.49 

Elm 

2-34 

5.65 

" Mahogany 2-34 

3.61 

" , Maple 

2-34 

6.38 

'' , Oak 

2-34 

4.92 

" , Pine 

2-34 

5.41 

" , Walnut 

2-34 

6.58 

Wood, across fiber 



, '' Baoch 

2-34 

61.4 

, » Chestnut 

2-34 

32.5 

» , Elm 

2-34 

44.3 

*’ , *' Mahogany 

2-34 

40.4 

*' , Maple 

2-34 

48.4 

, »’ Oak 

2-34 

64.4 

” , " Pine 

2-34 

34.1 

” , ” Walnut 

2-34 

48.4 

Wax, white 

10-26 

230.0 

rr t$ 

r 

26-31 

312.0 

tf 

» 

31-43 

486.0 

If tt 

> 

43-67 

1522.7 


'^Optical Qlasa. 
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BIOMETRY AND BAROMETRIC CORRECTIONS 

lo pnnciplB, Ae mercurial barometer balances a column of pure mercury against 
the weight of the atmosphere. The height of the column above the level of the 
mercury lu t he reservoir can be measured and serves as a direct index of atmospheric 
pressure. Iim space above the mercury in a barometer tube should be a Torricellian 
vacuum, perfect except for the practically negligible vapor press«ire of mercury. 
The perfection of the vacuum is indicated by the sharpness of the click noted when 
the barometer tube is inclined. A barometer should be in a vertical position, sus- 
pended rather than fastened to a wall, and in a good light but not exposed to direct 
sunhght or too near a source of heat. The standard conditions for barometric measure- 
ments are 0®C., and gravity as at 45*^ latitude and sea level. There are numerous 
sources of error but corrections for most of these are readily applied. Some of the 
corrections are very small and their application may be questioncmle in view of the< 
probably larger errors. The degree of consistency to be expected in careful measure- 
ments is about 0.005 inch with a 0.25 inch tube, increasing to 0.0015 inch with a 
tube 0 . 5 inch in diameter. 

In reading a barometer of the Fortin type (the usual laboratory instrument for 
precision measurements) the^ procedure should be as follows: (f) Observe and 
record the temperature as indicated by the thermometer attached to the barometer. 
The temperature correction is very important and may be affected by heat from the 
observer s body. (2) Set the mercury in the iteservoir at zero level, so that the point 
of the pin ed^ve the mercury just touches the surface, making a barely noticeable 
dimple therein. Tap the tube at the top and verify the zero setting. (3 ) Bring the 
vernier down until the view at the light background is cut off at the highest point 
of the meniscus. Record the reading. 

The corrections to be made on the reading are as follow: (i) Temperature, to 
correct for the difference in thermal expansion of the mercury and the brass for 
glass) to which the sctile is attached. — ^Triis correction converts the reading into the 
value at 0*^0. The brass scale table is applicable to the Fortin barometer. See tables. 
(2a) Latitude^avity correction, and (26) altitude-gravity correction, to com- 
pensate for differences in gravity, which would affect the height of the mercury 
column by variation in mass. — ff local gravity is unknown, an approximate cor- 
rection may be made from the tables. Local values of gravity are often subject to 
irregularities which lead to errors even when the corrections here provided are 
made. It is, therefore, advisable to determine the local value of gravity, from which 
the correction can be effected in the following manner: 

+("■)» 

in which Bt and Br are the true and the observed heights of the barometer respeo 
lively, go is standard gravity (980,665 cm sec-2), and gi is the local gravity. It may 
be noted that for most localities, gi is smaller than go, which makes the correction! 
negative. These corrections compensate the reading to gravity at 45® latitude and 
sea level. (3) Correction for capillary depression of the level of the meniscus. — 
This varies with the tube diameter and actual height of the meniscus in a particular 
case. Some barometers are calibrated to allow for an average value of the latter and 
approximating the correction. See table. (4) Correction for vapor pressure of mer- 
cury. — ^This correction is usually negligible, being only 0.001 mm at 20®C. and 0 . 006 
mm at 40®C. This correction is added. See table of vapor pressure of mercury. 

All tables are given in both metric and English jmits. When a barometer reading 
is to be converted from one set of units to another , it is important that all corrections 
be made in the original units before the conversion is made. 

The corrections above do not apply to an aneroid barometer. These mstruments 
should be calibrated at regular intervals by checking them against a corrected 

mercurial barometer. , . . ^ 

For records on weather maps, meteorologists customarily correct baromet^ 
readings to sea level, and some barometers may be cahbrated accordingly. Such 
instruments are not suitable for laboratory where true pressure under steward 
conditions is required. Scale corrections should be sp^ified in maker s m^ruo- 
tions with the instrument, and are also indicted by the l^k of oorr^ponden^ 
between a gauge mark usually placed exactly 30 inches from the zero pomt and the 
30 inch scale graduatiovi. 



BAROMETRIC CONVERSION TABLE 

Inches to Centimeters. 

1 inch -2.54001 centimeters 


InctieB . 

.00 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

27.0 

68.680 

.606 

.631 

.656 

.682 

.707 

.733 

.758 

.783 

.809 

27.1 

.834 

.860 

.885 

.910 

.936 

.961 

.987 

*.012 

*.037 

*.063 

27.2 

69.088 

.114 

.139 

.164 

.190 

.215 

.241 

.266 

.291 

.317 

27.3 

.342 

.368 

.393 

.418 

.444 

.469 

.495 

.620 

.545 

.571 

27.4 

.596 

.622 

.647 

.672 

.698 

.723 

.749 

.774 

.799 

.825 

27.6 

.860 

.876 

.901 

.926 

.952 

.977 

♦.003 

*.028 

*.053 

*.079 

27.6 

70.104 

.130 

.155 

.180 

.206 

.231 

.257 

.282 

.307 

.333 

27.7 

.358 

.384 

.409 

.434 

.460 

.485 

.511 

.536 

.561 

.587 

27.8 

.612 

.638 

.663 

.688 

.714 

.739 

.765 

.790 

.815 

.841 

27.9 

.866 

.892 

.917 

.942 

.968 

.993 

*.019 

*.044 

*.069 

*.095 

28.0 

71.120 

.146 

.171 

.196 

.222 

.247 

.273 

.298 

.323 

.349 

28.1 

.374 

.400 

.425 

.450 

.476 

.501 

.527 

.552 

.577 

.603 

28.2 

.628 

.654 

.679 

.704 

.730 

.755 

.781 

.806 

.831 

.857 

28.3 

.882 

.908 

.933 

.958 

.984 

*.009 

*.035 

*.060 

*.085 

*.111 

28.4 

72.136 

.162 

.187 

.212 

.238 

.263 

.289 

.314 

.339 

.365 

28.6 

.390 

.416 

.441 

.466 

.492 

.517 

.543 

.568 

.593 

.619 

28.6 

.644 

.670 

.695 

.720 

.746 

.771 

.797 

.822 

.847 

.873 

28.7 

.898 

.924 

.949 

.974 

*.000 

♦.025 

*.051 

♦.076 

*.101 

*.127 

28 8 

73.162 

.178 

.203 

.228 

.254 

.279 

.305 

.330 

.355 

.381 

28.9 

.406 

.432 

.457 

.482 

.508 

.533 

.559 

.584 

.609 

,635 

29.0 

.660 

.686 

.711 

.736 

.762 

.787 

.813 

.838 

.863 

.889 

29.1 

.914 

.940 

.965 

.990 

♦.016 

*.041 

*.067 

*.092 

*.117 

*.143 

29.2 

74.168 

.194 

.219 

.244 

.270 

.295 

.321 

.346 

.371 

.397 

29.3 

.422 

.448 

.473 

.498 

.524 

.549 

.575 

.600 

.625 

.651 

29.4 

.676 

.702 

.727 

.752 

.778 

.803 

.829 

.854 

.879 

.905 

29.6 

.930 

.966 

.981 

*.006 

*.032 

*.057 

*.083 

*.108 

*.133 

*.159 

29.6 

75.184 

.210 

.235 

.260 

.286 

.311 

.337 

.362 

.387 

.413 

29.7 

.438 

.464 

.489 

.514 

.540 

.665 

.591 

.616 

.641 

.667 

29 8 

.692 

.718 

.743 

.768 

.794 

.819 

.845 

.870 

.895 

.921 

29*. 9 

.946 

.972 

.997 

*.022 

*.048 

* 073 

*.099 

*.124 

*.149 

*.175 

30.0 

76.200 

.226 

.251 

.277 

.302 

.327 

.353 

.378 

.404 

.429 

30.1 

.454 

.480 

.505 

.531 

.556 

.581 

.607 

.632 

.658 

.683 

30.2 

.708 

.734 

.759 

.785 

.810 

.835 

.861 

.886 

.912 

.937 

30.3 

.962 

.988 

♦.013 

*.039 

*.064 

*.089 

*.115 

*.140 

*.166 

*.191 

30 4 

77.216 

.242 

.267 

.293 

.318 

.343 

.369 

.394 

.420 

.445 

30.5 

.470 

.496 

.521 

.647 

.572 

.597 

.623 

.648 

.674 

.699 

30.6 

.724 

.750 

.775 

.801 

.826 

.851 

.877 

.902 

.928 

.953 

30.7 

.978 

*.004 

*.029 

*.055 

*.080 

*.105 

♦.131 

*.156 

*.182 

*.207 

30.8 

78.232 

.258 

.283 

.309 

.334 

.359 

.386 

.410 

.436 

.461 

30.9 

.486 

.612 

.637 

.563 

.588 

.613 

.639 

.664 

.690 

.715 


DETERMINATION OF HEIGHTS BY THE BAROMETRIC FORMULA 

OF BABINET 


Z = 


^Bo+B 


C (in feet) = 52494(1 + 

C (in meters) -16000 (l + 


difference in height of two stations. 

Bo, barometric readings at the lower and upper stations respectively, 
temperature of the air at the lower and upper stations respectively. 
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BAROMETER TEMPERATURE CORRECTION— GLASS SCALE 

METRIC UNITS 

The vJuM in the table below are to be subtracted from the observed readinn to 

diS,{"emJer^fcr “ ^ ^ ^ »* 




IMS 


BAROMETER TEMPERATURE^ CORREC- 
llie values in the table below are to be subtracted from the observed readinffs to 
correct for the difference in the expansion of the mercury and the brass s^e at 


Temp. 

®C. 

640 

650 

Obeerved barometer height io miUimeteni 
660 670 680 

690 

700 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

0 

0.00 

0.00 

0.00 

0.00 

0.00 

o7o6 

0.00 

1 

0.10 

0.11 

0.11 

0.11 

0.11 

0.11 

0.11 

2 

0.21 

0.21 

0.22 

0.22 

0.22 

0.23 

0.23 

3 

0.31 

0.32 

0.32 

0.33 

0.33 

0.34 

0.34 

4 

0.42 

0.42 

0.43 

0.44 

0.44 

0.45 

0.46 

6 

0.52 

0.53 

0.54 

0.55 

0.55 

0.56 

0.57 

6 

0.63 

0.64 

0.65 

0.66 

0.66 

0.67 

0.68 

7 

0.73 

0.74 

0.75 

0.76 

0.78 

0.79 

0.80 

8 

0.84 

0.85 

0.86 

0.87 

0.89 

0.90 

0.91 

9 

0.94 

0.95 

0.97 

0.98 

1.00 

1.01 

1.03 

10 

1.04 

1.06 

1.07 

1.09 

1.11 

1.12 

1.14 

11 

1.15 

1.16 

1.18 

1.20 

1.22 

1.24 

1.25 

12 

1.25 

1.27 

1.29 

1.31 

1.33 

1.35 

1.37 

13 

1.35 

1.38 

1.40 

1.42 

1.44 

1.46 

1.48 

14 

1.46 

1.48 

1.50 

1.53 

1.55 

1.57 

1.59 

15 

1.56 

1.59 

1.61 

1.64 

1.66 

1.68 

1.71 

16 

1.67 

1.69 

1.72 

1.74 

1.77 

1.80 

1.82 

17 

1.77 

1.80 

1.82 

1.85 

1.88 

1.91 

1.94 

18 

1.87 

1.90 

1.93 

1.96 

1.99 

2.02 

2.05 

19 

1.98 

2.01 

2.04 

2.07 

2.10 

2.13 

2.16 

20 

2.08 

2.11 

2.15 

2.18 

2.21 

2.24 

2.28 

21 

2.18 

2.22 

2.25 

2.29 

2.32 

2.35 

2.39 

22 

2.29 

2.32 

2.36 

2.40 

2.43 

2.47 

2.50 

23 

2.39 

2.43 

2.47 

2.50 

2.54 

2.58 

2.62 

24 

2.49 

2.53 

2.57 

2.61 

2.65 

2.69 

2.73 

25 

2.60 

2.64 

2.68 

2.72 

2.76 

2.80 

2.84 

26 

2.70 

2.74 

2.79 

2.83 

2.87 

2.91 

2.96 

27 

2.81 

2.85 

2.89 

2.94 

2.98 

3.02 

3.07 

28 

2.91 

2.95 

3.00 

3.05 

3.09 

3.14 

3.18 

29 

3.01 

3.06 

3.11 

3.15 

3.20 

3.25 

3.29 

30 

3.12 

3.16 

3.21 

3.26 

3.31 

Z 36 

3.41 

31 

3.22 

3.27 

3.32 

3.37 

3.42 

3.47 

3.52 

32 

3.32 

3.37 

3.43 

3.48 

3.53 

3.58 

3.63 

33 

3.42 

3.48 

3.53 

3.59 

3.64 

3.69 

3.75 

34 

3.53 

3.58 

3.64 

3.69 

3.75 

3.80 

3.86 

35 

3.63 

3.69 

3.74 

3.80 

3.86 

3.91 

3.97 


Metric Units 


CORRECTION OF A BAROM- 

{Smithson- 


Diameter « 



Height of meniscus in millimeters 


1 

of tube. 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

1.8 

oiillimeten' 



Correction to he added in millimeters 



4 

0.83 

1.22 

1.54 

1.98 

2.37 


• • » • 

• • « • 

5 

0.47 

0.65 

0.86 

1.19 

1.45 

1.80 



6 

0.27 

0.41 

0.56 

0.78 

0.98 

1.21 

1.43 


7 

0.18 

0.28 

0.40 

0.53 

0.67 

0.82 

0.97 

1.13 

8 


0.20 

0.29 

0.38 

0.46 

0.56 

0.65 

0.77 

9 

.... 

0.15 

0.21 

0.28 

0.33 

0.40 

0.46 

0.52 

10 


.... 

0.15 

0.20 

0.25 

0.29 

0.33 

0.37 

11 

.... 

.... 

0.10 

0.14 

0.18 

0.21 

0.24 

0,27 

12 

.... 

.... 

0.07 

0.10 

0.13 

0.15 

0.18 

0.19 

13 

.... 

.... 

0.04 

0.07 

0.10 

0.12 

0.13 

0.14 





•nON— BRASS SCALE— METRIC UNITS 
different temperatures. 


IMS 


710 


720 


730 


Observed barometer height in millimeters 


mm. 

ram. 

mm. 

mm. 

qsim. 

mm. 

f 4 V 

mm. 

mm. 

»C. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 00 

oToo 

0 

0.12 

0.23 

0.35 

0.46 

0.12 

0.23 

0.35 

0.47 

0.12 

0.24 

0.36 

0.48 

0.12 

0.24 

0.36 

0.48 

0.12 

0.24 

0.37 

0.49 

0.12 

0.25 

0.37 

0.50 

0.13 

0.25 

0.38 

0.50 

0.13 

0.25 

0.38 

0.51 

1 

2 

3 

4 

0.5S 

0.59 

0.59 

0.60 

0.61 

0.62 

0.63 

0 64 

5 

0.69 

0.70 

0.71 

0.72 

0.73 

0.74 

0.75 

0 76 

8 

0.81 

0.82 

0.83 

0.84 

0.86 

0.87 

0.88 

0 89 

7 

0.93 

0.94 

0.95 

0.96 

0.98 

0.99 

1.00 

1 02 

8 

1.04 

1.06 

1.07 

1.08 

1.10 

1.11 

1.13 

1.14 

9 

1.16 

1.17 

1.19 

1.21 

1.22 

1.24 

1.25 

1.27 

10 

1.27 

1.29 

1.31 

1.33 

1.34 

1.36 

1.38 

1 .40 

tt 

1.39 

1.41 

1.43 

1.45 

1.47 

1.48 

1.50 

1.52 

12 

1.60 

1.62 

1.54 

1.57 

1.69 

1.61 

1.63 

1.65 

13 

1.62 

1.64 

1.66 

1.69 

1.71 

1.73 

1.75 

1.78 

14 

1.73 

1.76 

1.78 

1.81 

1.83 

1.85 

1.88 

1.90 

15 

1.85 

1.87 

1.90 

1.93 

1.95 

1.98 

2.00 

2.03 

16 

1.96 

1.99 

2.02 

2.05 

2.07 

2.10 

2.13 

2.16 

17 

2.08 

2.11 

2.14 

2.17 

2.20 

2.22 

2.25 

2.28 

18 

2.19 

2.22 

2.25 

2.29 

2.32 

2.35 

2.38 

2.41 

19 

2.31 

2.34 

2.37 

2.41 

2.44 

2.47 

2.60 

2.54 

20 

2.42 

2.46 

2.49 

2.53 

2.56 

2.59 

2.63 

2.66 

21 

2.64 

2.57 

2.61 

2.65 

2.68 

2.72 

2.75 

2.79 

22 

2.65 

2.69 

2.73 

2.77 

2.80 

2.84 

2.88 

2.91 

23 

2 77 

2.81 

2.85 

2.88 

2.92 

2. 96 

3.00 

3.04 

24 

2.88 

2.92 

2.96 

3.00 

3.05 

3.09 

3.13 

3.17 

25 

3.00 

3.04 

3.08 

3.12 

3.17 

3.21 

3.25 

3.29 

26 

3.11 

3.16 

3.20 

3.24 

3.29 

3.33 

3.38 

3.42 

27 

3.23 

3.27 

3.32 

3.36 

3.41 

3.45 

3.50 

3.54 

28 

3.34 

3.39 

3.44 

3.48 

3.53 

3.58 

3.62 

3.67 

29 

3.46 

3.50 

3.55 

3.60 

3.65 

3.70 

3.75 

3.80 

30 

3.67 

3.62 

3.67 

3.72 

3.77 

3.82 

3.87 

3.92 

31 

3.68 

3.74 

3.79 

3.84 

3.89 

3.94 

4.00 

4.05 

32 

3.80 

3.85 

3.91 

3.96 

4.01 

4.07 

4.12 

4.17 

33 

3.91 

3.97 

4.02 

4.08 

4.13 

4.19 

4.24 

4.30 

34 

4.03 

4.09 

4.14 

4.20 

4.26 

4.31 

4.37 

4.43 

35 


ETER FOR CAPILLARITY 

ian Tables.) 

English Units 


Diameter.. 



Height of meniscus in inches 



of tube* 

0.1 

0.2 

0.3 

0.4 

0..5 

0 6 

0 7 

0.8 

inches 



Correction to be added in 

inciies 



0.15 

0.024 

0.047 

0.069 

0.092 

0.116 




0.20 

0.011 

0.022 

0.033 

0.045 

0.059 

0.078 



0.25 

0.006 

0.012 

0.019 

0.028 

0.037 

0.047 

0.059 


0.30 

0.004 

0.008 

0.013 

0.018 

0.023 

0.029 

0.035 

0.042 

0.35 


0.005 

0.008 

0.012 

0.015 

0.018 

0.022 

0.026 

0.40 


0.004 

0.006 

0.008 

0.010 

0.012 

0.014 

0.016 

0.45 



0.003 

0.005 

0.007 

0.008 

0.010 

0.012 

0.50 



0.002 

0.004 

0.005 

0.006 

0.006 

0.007 

0.55 



0.001 

0.002 

0.003 

0.004 

0.005 

0.005 
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BAROMETRIC TEMPERATURE CORREC- 
The table below gives corrections for the expansion of the mercury and of the 
brass scale in a barometer. The zero correction for the mercury is at 32^F., and for 
the brass scale at 62**F. The zero correction for the barometer is at 28.5^F. Add or 


Temp , 

® E !. 

22.0 

22.5 

23.0 

Observed barometer height in inches 
23.5 24.0 24.5 25.0 

25.5 

26.0 

26.5 


in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

in . 

0 

+ 0.057 

+ 0.059 

+ 0.060 

+ 0.061 

+ 0.063 

+ 0.064 

+ 0.065 

+ 0.066 

+ 0.068 

-»-" j .069 

2 

0.053 

0.055 

0.056 

0.057 

0.058 

0.059 

0.061 

0.062 

0.063 

0.064 

4 

0.049 

0.050 

0.052 

0.053 

0.054 

0.055 

0.056 

0.057 

0.058 

0.059 

6 

0.045 

0.046 

0.047 

0.048 

0.049 

0.050 

0.052 

0.052 

0.054 

0.054 

8 

0.041 

0.042 

0.043 

0.044 

0.045 

0.046 

0.047 

0.048 

0.049 

0.050 

10 

+ 0.037 

+ 0.038 

+ 0.039 

+ 0.040 

+ 0.041 

+ 0.041 

+ 0.042 

+ 0.043 

+ 0.044 

+ 0.045 

12 

0.033 

0.034 

0.035 

0.036 

0.036 

0.037 

0.038 

0.038 

0.039 

0.040 

14 

0.029 

0.030 

0.031 

0.031 

0.032 

0.032 

0.033 

0.034 

0.035 

0.035 

16 

0.025 

0.026 

0.026 

0.027 

0.028 

0.028 

0.029 

0.029 

0.030 

0.030 

18 

0.021 

0.022 

0.022 

0.023 

0.023 

0.024 

0.024 

0.025 

0.025 

0.026 

20 

+ 0.017 

+ 0.018 

+ 0.018 

+ 0.018 

+ 0.019 

+ 0.019 

+ 0.020 + 0.020 

+ 0.020 

40.021 

22 

0.013 

0.014 

0.014 

0.014 

0.014 

0.015 

0.015 

0.015 

0.016 

0.016 

24 

0.009 

0.010 

0.010 

0.010 

0.010 

0.010 

0.011 

0.011 

0.011 

0.011 

26 

0.005 

0.005 

0.005 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

0.006 

28 

+ 0.001 

+ 0.001 

+ 0.001 

+ 0.001 

+ 0.001 

+ 0.001 

+ 0.001 

+ 0.001 

+ 0.001 

+ 0.002 

30 

- 0.003 

- 0.003 

- 0.003 

- 0.003 

- 0.003 

- 0.003 

- 0.003 

- 0.003 

- 0.003 

- 0,003 

32 

0.007 

0.007 

0.007 

0.007 

0.007 

0.007 

0.008 

0.008 

0.008 

0.008 

34 

0.011 

0.011 

0.011 

0.011 

0.012 

0.012 

0.012 

0.012 

0.013 

0.013 

36 

0.015 

0.015 

0.015 

0.016 

0.016 

0.016 

0.017 

0.017 

0.017 

0.018 

38 

0.019 

0.019 

0.020 

0.020 

0.020 

0.021 

0.021 

0.022 

0.022 

0.022 

40 

- 0,023 

- 0.023 

- 0.024 

0.024 

- 0.025 

- 0.025 

- 0.026 

- 0.026 

- 0.027 

- 0.027 

42 

0.027 

0.027 

0.028 

0.029 

0.029 

0.030 

0.030 

0.031 

0.032 

0.032 

44 

0.031 

0.031 

0.032 

0.033 

0.033 

0.034 

0.035 

0.035 

0.036 

0,037 

46 

0.035 

0.035 

0.036 

0.037 

0.038 

0,038 

0.039 

0.040 

0.041 

0.042 

48 

0.039 

0,040 

0.040 

0.041 

0.042 

0.043 

0.044 

0.045 

0.046 

0.046 

50 

- 0.043 

- 0.044 

- 0.045 

- 0.046 

- 0.046 

- 0.047 

- 0.048 

- 0.049 

- 0.050 

- 0.051 

52 

0.047 

0.048 

0.049 

0.050 

0.051 

0.052 

0.053 

0.054 

0.055 

0.056 

54 

0.051 

0.052 

0.053 

0.054 

0.055 

0.056 

0.057 

0.058 

0.060 

0.061 

56 

0.055 

0.056 

0.057 

0.058 

0.060 

0.060 

0.062 

0.063 

0.064 

0.065 

58 

0.059 

0.060 

0.061 

0.063 

0.064 

0.065 

0.066 

0.068 

0.069 

0.070 

60 

- 0.062 

- 0.064 

- 0.065 

- 0.067 

- 0.068 

- 0.069 

- 0.071 

- 0.072 

- 0.074 

- 0.075 

62 

0.066 

0.068 

0.069 

0.071 

0.073 

0.074 

0.076 

0.077 

0,079 

0.080 

64 

0.070 

0.072 

0.074 

0.075 

0.077 

0.078 

0.080 

0.081 

0.083 

0.085 

66 

0.074 

0.076 

0.078 

0.079 

0.081 

0.083 

0.085 

0.086 

0.088 

0.089 

68 

0.078 

0.080 

0.082 

0.084 

0.085 

0.087 

0.089 

0.090 

0.093 

0.094 

70 

- 0.082 

- 0.084 

- 0.086 

- 0.088 

- 0.090 

- 0.091 

- 0.094 

- 0.095 

- 0.097 

- 0.099 

72 

0.086 

0.088 

0.090 

0,092 

0.094 

0.096 

0.098 

0.100 

0.102 

0.104 

74 

0.090 

0.092 

0.094 

0.096 

0.098 

0.100 

0.103 

0.104 

0.107 

0.108 

76 

0.094 

0.096 

0.098 

0,101 

0.103 

0.104 

0.107 

0.109 

0.111 

0.113 

78 

0.098 

0.100 

0.103 

0.105 

0.107 

0.109 

0.112 

0.113 

0.116 

0.118 

80 

- 0.102 

- 0.104 

- 0.107 

- 0.109 

- 0.111 

- 0.113 

- 0.116 

- 0.118 

- 0.121 

- 0.123 

82 

0.106 

0.108 

0.111 

0.113 

0.116 

0.118 

0.121 

0.122 

0.125 

0.127 

84 

0.110 

0.113 

0.115 

0.118 

0.120 

0.122 

0.125 

0.127 

0.130 

0.132 

86 

0.114 

0.117 

0.119 

0.122 

0.124 

0.126 

0.130 

0.132 

0.135 

0.137 

88 

0.118 

0.121 

0.123 

0.126 

0.129 

0.131 

0.134 

0.136 

0.139 

0.142 

90 

- 0.122 

- 0.125 

- 0.127 

- 0.130 

- 0.133 

- 0.135 

- 0.138 

- 0.141 

- 0.144 

- 0.146 

92 

0.126 

0.129 

0.132 

0.134 

0.137 

0.140 

0.143 

0.145 

0.149 

0.151 

94 

0.130 

0.133 

0.136 

0.139 

0.142 

0.144 

0.147 

0.150 

0.153 

0.156 

96 

0.134 

0.137 

0.140 

0,143 

0.146 

0.149 

0.152 

0.155 

0.158 

0.161 

98 

0.138 

0.141 

0.144 

0.147 

0.150 

0.153 

0.156 

0.159 

0.163 

0.165 

100 

- 0.142 

- 0.145 

- 0.148 

- 0.151 

- 0.154 

- 0.157 

- 0.161 

- 0.164 

- 0.167 

- 0.170 
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TION— BRASS SCALE— ENGLISH UNITS 

subtract the correction indicated by its sign. On a metric scale barometer the 
Z 0 TO wrrection 18 at 0 C. (32 F, ) ; bemuse of this difference, readings taken in inches 
which are to he converted to readings in centimeters should first be corrected 
for temperature. 
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BAROMETRIC LAITTUDE-GRAVITY TABLE— METRIC UNITS 

{SmUhsonian Tables,) 

The values below are to be subtracted firom the barometric reading for latitudes 
from 0 to 45*’ inculsive, and are to be added from 46 to 90**. 


Deg. 

Lat. 

680 

Barometer readings, millimeters 
700 720 740 

760 

780 



mm. 

mfn. 

mm. 

mm. 

mm. 

T 

T7b2 

1.87 

1.93 

f.98 

2.04 

2.09 

5 

1.79 

1.85 

1.90 

1.95 

2.00 

2.06 

10 

1.71 

1.76 

1.81 

1.86 

1.92 

1.97 

15 

1.58 

1.63 

1.67 

1.72 

1.77 

1.81 

20 

1.40 

1.44 

1.49 

1.53 

1.67 

1.61 

21 

1.36 

1.40 

1.44 

1.48 

1.52 

1.56 

22 

1.32 

1.36 

1.40 

1.44 

1.48 

1.51 

23 

1.28 

1.31 

1.35 

1.39 

1.43 

1.46 

24 

1.23 

1.27 

1.30 

1.34 

1.37 

1.41 

25 

1.18 

1.22 

1.25 

1.29 

1.32 

1.36 

26 

1.13 

1.17 

1.20 

1.23 

1.27 

• 1.30 

27 

1.08 

1.12 

1.15 

1.18 

1.21 

1.24 

28 

1.03 

1.06 

1.09 

1.12 

1.16 

1.18 

29 

0.98 

1.01 

1.04 

1.07 

1.10 

1.12 

30 

0.93 

0.95 

0.96 

1.01 

1.04 

1.06 

31 

0.87 

0.90 

0.92 

0.95 

0.98 

1.00 

32 

0.82 

0.84 

0.86 

0.89 

0.91 

0.94 

33 

0.76 

0.78 

0.80 

0.83 

0.85 

0.87 

34 

0.70 

0.72 

0.74 

0.76 

0.79 

0.81 

35 

0.64 

0.66 

0.68 

0.70 

0.72 

0.74 

36 

0.58 

0.60 

0.62 

0.64 

0.65 

0.67 

37 

0.52 

0.54 

0.56 

0.57 

0.59 

0.60 

38 

0.46 

0.48 

0.49 

0.51 

0.52 

0.53 

39 

0.40 

0.42 

0.43 

0.44 

0.45 

0.46 

40 

0.34 

0.35 

0.36 

0.37 

0.38 

0.39 

41 

0.28 

0.29 

0.30 

0.30 

0.31 

0.32 

42 

0.22 

0.22 

0.23 

0.24 

0.24 

0.25 

43 

0.16 

0.16 

0.16 

0.17 

0.17 

0.18 

44 

0.09 

0.10 

0.10 

0.10 

0.10 

0.11 

45 

0.03 

0.03 

0.03 

0.03 

0.03 

0.04 

46 

0.03 

0.03 

0.03 

0.03 

0.04 

0.04 

47 

0.09 

0.10 

0.10 

0.10 

0.10 

0.11 

48 

0.16 

0.16 

0.17 

0.17 

0.18 

0.18 

49 

0.22 

0.23 

0.23 

0.24 

0.25 

0.25 

60 

0.28 

0.29 

0.30 

0.31 

0.31 

0.32 

51 

0.34 

0.35 

0.36 

0.37 

0.38 

0.39 

52 

0.40 

0.42 

0.43 

0.44 

0.45 

0.46 

S3 

0.46 

0.48 

0.49 

0.51 

0.52 

0.53 

54 

0.52 

0.54 

0.56 

0.57 

0.59 

0.60 

55 

0.58 

0.60 

0.62 

0.64 

0.65 

0.67 

56 

0.64 

0.66 

0.68 

0.70 

0.72 

0.74 

57 

0.70 

0.72 

0.74 

0.76 

0.78 

0.80 

58 

0.76 

0.78 

0.80 

0.82 

0.85 

0.87 

69 

0.81 

0.84 

0.86 

0.89 

0.91 

0.93 

60 

0.87 

0.89 

0.92 

0.94 

0.97 

1.00 

61 

0.92 

0.95 

0.98 

1.00 

1.03 

1.06 

62 

0.97 

1.00 

1.02 

1.06 

1.08 

1.11 

63 

1.03 

1.06 

1.09 

1.12 

1.15 

1.18 

64 

1.08 

1.11 

1.14 

1.17 

1.20 

1.23 

65 

1.13 

1.16 

1.19 

1.22 

1.26 

1.29 


.41 

.46 

.51 


.59 
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barometric latitude-gravi ty table^-^engush units 

{Smithsonian Tables, ) 

The values below are to be subtracted from the barometric reading for latituaes 
from 0 to 45® inclusive, and are to be added from 46 to 90®. 
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BAROMETRIC CORRECTION FOR GRAVITY 
The values in the table below are to be subtracted from the readings taken on a 
mercurial barometer to correct for the decrease in gravity with increase in altitude. 

Metric Units 


Height 



Observed barometer height in millimeters 



above sea- . 

IavaI 

450 

500 

.550 

600 

650 

700 

750 

800 

meters 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

rom. 

mm. 

100 








0.02 

0.02 

0.02 

200 




.... 

.... 


0.04 

0.05 

0.05 

300 



s a • • 

.... 

. • • • 


0.07 

0.07 

0.07 

400 



• • • * 


.... 


0.09 

0.10 

0.10 

500 



.... 

.... 

.... 


0.11 

0.12 

0.13 

600 



s a a « 

.... 

.... 

0.12 

0.13 

0.14 


700 



• m m • 



0.14 

0.15 

0.16 


800 



s a • « 

.... 

.... 

0.16 

0.18 

0.19 


900 



a a a a 


.... 

0.18 

0.20 

0.22 


1000 



«... 

6!i8 

0.19 

0.20 

0.22 

0.24 


1100 



• • • • 

0.19 

0.21 

0.22 

0.24 



1200 



• • • a 

0.21 

0.23 

0.24 

0.26 



1300 



• • • • 

0.22 

0.24 

0.26 

0.29 



1400 




0.24 

0.26 

0.28 

0.31 



1500 



6.24 

0.26 

0.28 

0.30 

0.33 



1600 



0.25 

0.28 

0.30 

0.32 




1700 



0.27 

0.30 

0.32 

0.34 




1800 



0.28 

0.31 

0.34 

0.36 




1900 



0.30 

0.33 

0.36 

0.39 




2000 


6.28 

0.31 

0.34 

0.38 

0.41 




2100 


0.30 

0.33 

0.36 

0.40 

.... 

.... 



2200 


0.31 

0.35 

0.38 

0.41 





2300 


0.32 

0.36 

0.40 

0.43 


.... 



2400 


0.34 

0.38 

0.42 

0.45 


.... 



2500 

oisi 

0.35 

0.39 

0.43 

0.47 


.... 



2600 

0.33 

0.37 

0.41 



.... 

.... 



2800 

0.35 

0.40 

0.''r4 




.... 



3000 

0.38 

0.42 

0.47 







3200 

0.40 

0.46 



.... 

.... 

.... 



3400 

0.43 

0.48 




.... 

.... 





English Units 


Height 
above sea- 



Observed barometer height in inches 




14 

16 

18 

20 

22 

24 

26 

28 

.30 

level feet 

in. 

in. 

in. 

in. 

■BiSI 

in. 

in. 

in. 

in. 

1000 





' 


0.003 

0.003 

0 003 

2666 






0.004 

0.005 

0.005 

0.006 

3000 





0.007 

0.007 

0.008 

0.008 


4000 





0.009 

0.009 

0.010 



5000 




6.016 

0.011 

0.011 

0.012 



5500 




0.011 

0.012 

0.013 




6000 




6.611 

6.013 

0.014 




6500 



0.011 

0.012 

6.014 

0.015 




7000 



0.012 

0.013 

0.015 

0.016 




7500 



0.013 

0.014 

0.016 

0.017 




8000 


0.012 

0.014 

0,015 

0.017 





8500 


0.013 

0.015 

0.016 

0.018 





9000 

0.012 

0.014 

0.016 

0.017 

0.019 





9500 

0.013 

0.016 

0.016 

0.018 

0.020 





10000 

0.013 

0.015 

0.017 

0.019 






10500 

0.014 

0.016 

0.018 

0.020 






11000 

0.015 

0.017 

0.019 

0.021 






I 11560 

0.615 

0.018 

0.020 







' 12000 

o!oi6 

o!oi8 

0*021 







12500 

0]017 

o!oi9 

o!o21 








13000 

0.017 

0.020 







13500 

0.018 

0 021 








14000 

o!oi9 

o!o21 








145(M} 

0 019 








16000 

0.020 
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VALUES OF GRAVITY AT VARIOUS STATIONS 

The following t^le ^ives values for the latitude, longitude, altitude and gravity 
of various places. Gravity is assumed to be the resultant acceleration caused by the 
attraction of gravity and the rotation of the earth. The values marked * have been 
corrected for the effect of topography and of isostatic compensation. All values are 
based on the Potsdam system. 


StatioD 

Latitude 
o / 

^Longitude 

Altitude, 

meters 

Gravity, I 
cm/sec^ 1 

AFRICA 1 

Abu Hamed, Egypt 

19® 

32.0' 

33® 

19. 9' E. 

339 

978.538 

Algiers 

36 

44.8 

3 

3 E. 

213 

979.905 

Bizerta, Tunisia 

37 

16.4 

9 

52.5 E. 

7 

979.975 

Cape Town 

33 

56.1 S. 

18 

28.7 E. 

11 

979.65/ 

Domjo Ndorobbo 

3 

8.8 S. 

35 

13.2 E. 

1715 

977.549 

Freetown, Sierra Leone 

8 

29.4 

13 

14.3 

65 

978.200 

Helwan, Egypt 

29 

51.6 

31 

20.4 E. 

104 

979.295 

Johannesburg 

26 

10.9 S. 

28 

4.5 E. 

1805 

978.553 

Kampo, Cameroons 

2 

21.2 

9 

49.6 E. 

3 

978.040 

Khartum, Egypt 

15 

36.6 

32 

32.9 E. 

383 

978.308 

Laghwat, Algeria 

33 

47.7 

2 

53 E. 

755 

979.356 

Langenburg, S. Africa 

9 

35.8 S. 

34 

8.6 E. 

477 

977.907 

Libreville, Gabon 

0 

22.3 

9 

27.2 E. 

2 

977.999 

Loanda, Angola 

8 

48.6 S. 

13 

14.1 E. 

4 

978.212 

Lourenco Marques 

26 

2.5S. 

32 

19.8 E. 

55 

979.068 

Luxor, Egypt 

25 

43.1 

32 

39.3 E. 

82 

978.982 

Minia, Egypt 

28 

5.8 

30 

45.5 E. 

42 

979.156 

Monrovia, Liberia 

6 

19,0 

10 

48.8 

41 

978.165 

Mozambique 

15 

2.1 S. 

38 

25 E. 

3 

978.451 

Ouled Rhamoun, Algeria 

36 

10.8 

6 

41 E. 

687 

979.709 

Pangani 

5 

25.8 S. 

38 

58.8 E. 

7 

978.039 

Rio del Rey, Nigeria 

4 

43.5 

8 

38.3 E. 

2 

978.087 

Tangier, Morocco 

35 

46.5 

5 

48.6 

63 

979.737 

Wadi Haifa, Egypt 

21 

55.8 

31 

19.9 E. 

126 

978.728 

ALASKA 1 

Fort Egbert, Eagle City 

64 

47.4 

141 

12.4 

269 

982.141* 

Percy Islands 

54 

55.8 

131 

35.3 

4 

981.511* 

Point Young 

58 

11.5 

134 

33.4 

7 

981.703* 

Quiet Harbor 

56 

14.1 

132 

39.6 

4 

981.590* 

St. Michael 

63 

28.5 

162 

2.4 

1 

982.188* 

St. Paul Island 

57 

7,3 

170 

16.6 

10 

981 . 767* 

AUSTRALIA I 

Brisbane 

27 

28.0 S. 

153 

1.6 E. 

40 

979.148 

Hobart, Tasmania 

42 

53.6 S. 

147 

22.0 E. 

58 

980.441 

Melbourne 

37 

49.9 S. 

144 

58.5 E. 

26 

979.987 

Perth 

31 

57.1 S. 

115 

50.6 E. 

58 

979.378 

Sydney 

33 

51.7 S. 

151 

12.7 E. 

43 

979.680 

AUSTRIA 1 

Brenner 

47 

0.3 

11 

30.5 E. 

1372 

980.353 

Dalaas 

47 

8 

9 

59 E. 

838 

980.454 

Mixnitz 

47 

19.8 

. 15 

22 E. 

445 

980.657 

Stilfserjooh 

46 

31.8 

10 

27.4 E. 

2760 

980.045 

Vienna 

48 

12.7 

16 

21.6 E. 

183 

980.860 

Waidhofen 

47 

57.7 

14 

46.7 E. 

352 

980.750 

Wolfsthal 

48 

8.3 

17 

0.5 E. 

146 

980.904 

BELGIUM . i 

Brussels 

50 

51.0 

4 

22 E. 

102 

981.112 1 

CANADA 

Banff, Alberta 

51 

10.9 

116 

34.5 

1376 

980.741'^ 1 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


j| Station 

Latitude 
e ' 

i^ngitude 

Altitude, 

meters 

Gravity. 1 
om/aao^ 1 

1 CANADA (CMit.) 1 

Calgary, Alberta 

61« 

2 .r 

114® 

3.r 

1044 

980.801* 

Charlottetown, P.E.L 

46 

13.9 

63 

7.6 

8 

980.746* 

Halifax, N. 8. 

44 

40.8 

63 

33.8 

9 

980.582* 

Kenora, Ontario 

49 

46.0 

94 

30.0 

330 

980.992* 

Kingston, Ontario 

44 

14.6 

76 

28.8 

79 

980.638* 

Liard River, B. C. 

59 

58.7 

123 

47.5 

160 

981.731* 

Mooee Jaw, Sask. 

50 

23.4 

105 

31.8 

541 

980.946* 

Ottawa, Ont 

45 

23.6 

75 

43.0 

83 

980.618* 

Peace River, Alta. 

56 

14.1 

117 

17.2 

324 

981.444* 

Port Arthur, Ont 

48 

26.0 

89 

13.0 

189 

980.806* 

8L John, N. B. 

45 

16.0 

66 

5.0 

33 

980.679* 

Sault Ste. Marie, Ont. 

46 

30.4 

84 

19.2 

186 

980.675* 

Sydney, N. S. 

46 

8.4 

60 

11.8 

12 

980.746* 

Vancouver, B. C. 

49 

16.8 

123 

6.8 

6 

980.903* 

Winnipeg, Man. 49 &4.4 

CCNTNAL AMERICA, tee SOUTH AMERICA 

97 

8.0 

231 

980.992* 

1 CHINA 1 

Hankow 

30 

35.5 

114 

17.6 E. 

73(?) 

979.369 

Hong Kong 

22 

18.2 

114 

10.5 E. 

33 

978.771 

Port Arthur 

38 

47.9 

121 

22.3 E. 

1 

980.128 

Shasi 

30 

18.1 

112 

14.8 E. 

122(?) 

979.303 

Wolhalwei 

37 

30.0 

122 

11.0 E. 

1 

979.993 

Zlkawei 

31 

11.6 

121 

25.8 E. 

4 

979.437 

1 CZEKOSLOVAKIA* 

Bbhmerwaid (Cesky Les) 

49 

40.1 

12 

59.3 E. 

637 

980.921 

Cebon (Cebon) 

50 

0.9 

13 

0.4 E. 

822 

980.906 

Kariowitz (Karlovice) 

49 

21.9 

18 

18.7 E. 

510 

980.690 

Mount Hora (Hora Marenka) 

49 

10.3 

16 

42.4 E. 

710 

930.845 

Rosenau (Roznava) 

48 

39.1 

20 

32 E. 

281 

980.871 

DENMARK 

Copenhagen 

55 

41.2 

12 

34.7 E. 

14 

981 . 559 

Frederikahavn 

57 

27.1 

10 

32.2 E. 

16 

981 . 740 

Magleby 

54 

47.3 

10 

43.0 E. 

14 

981.502 

Trige 56 

CNGLAND, M* GREAT BRITAIN 

15.2 

10 

9.6 E. 

91 

981.618 

R FINLAND 1 

Helsingfora 

60 

9.7 

24 

57.3 E. 

29 

981.912 

Uleaborg 

65 

1.2 

25 

29.1 E. 

9 

982.262 

Viborg 

60 

42.9 

28 

43.7 E. 

12 

981 .928 

I PRANCE 1 

Arcachon 

44 

39.6 

1 

10.4 

24 

980.586 

Bayonne 

43 

29.7 

1 

28.0 

3 

980.475 

Bordeaux 

44 

50.1 

0 

31.4 

72 

980.572 

Lihons 

49 

50.0 

2 

45 E. 

106 

981 .038 

Lyon 

45 

41.0 

4 

47 E. 

286 

980.629 

Marseille 

43 

17.9 

5 

23 E. 

61 

980.482 

Meudon 

48 

48. 3 « 

2 

13.9 E. 

130(?) 

980.919 

Mont Blano 

45 

50 

6 

52 E. 

4807 

979.401 

Nice 

43 

42.8 

7 

18 E. 

367 

980.471 

Paris 

48 

50.2 

2 

20.3 E. 

61 

980.943 

Port-Vendree 

42 

50.9 

3 

6 E. 

25 

980.456 

Strasbourg 

48 

35.0 

7 

46.1 E. 

137 

980.904 

Valence 

44 

56 

4 

53 E. 

125 

980.562 

1 GERMANY 1 

1 After Brueh 

50 

45.7 

f5 

44.8 E. 

917 

980.990* { 


^For other etatione see end of this table. 
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VALIJES OF GRAVITY AT VARIOUS STATIONS 


Station 

Latitude 

o / 

^Longitude 

Altitude, 

meters 

Gravity. 1 
cm ^seo^ 1 

1 GERMANY (Cont.) 

Bremen 

53® 

5.0' 

8® 

49.2'E 

0 

981.341 

Brocken 

51 

48.0 

10 

37 E. 

1140 

981. 103* 

Coburg 

50 

16.0 

10 

58 E. 

290 

981.015 

Qbttingen 

51 

32.0 

9 

67 E. 

162 

981.176 

Hamburg 

53 

32.8 

9 

58.3 E. 

24 

981.375 

Immenetaad 

47 

40.0 

9 

22.1 E. 

403 

980.709 

Jena 

50 

55.6 

11 

35.2 E. 

154 

981.123 

Karlsruhe 

49 

0.7 

8 

24.7 E. 

114 

980.967 

Kiel 

54 

20.5 

10 

9 E. 

41 

981.464 

Kolberg 

54 

11.3 

15 

35.8 E. 

8 

981.453 

Kbnigsberg 

54 

42.8 

20 

29.8 E. 

22 

981.477 

Leipzig 

51 

20.1 

12 

23.5 E. 

115 

981.180 

Munich 

48 

8.7 

11 

36.6 E. 

525 

980.733 

Munster 

51 

57.9 

7 

37.9 E. 

62 

981.233 

Potsdam 

52 

22.9 

13 

4.1 E. 

87 

981.274 

Scharfenstein 

51 

50.0 

10 

36.0 E. 

623 

981.171* 

Schneekoppe 

50 

44.2 

15 

44.6 E. 

1605 

980.886* 

Stuttgart 

* 48 

46.9 

9 

10.5 E. 

247 

980.901 

Waldsee 

47 

55 

9 

45.3 E. 

590 

980.706 

1 GREAT BRITAIN 

Edinburgh, Scotland 

55 

57.4 

3 

9.4 

104 

981.584 1 

Glasgow, Scotland 

65 

51.5 

4 

14.0 

61 

981 . 605 1 

Greenwich, England 

61 

28.6 

0 

0.0 

48 

981.184 1 

Kew, England 

61 

28.1 

0 

19 

5 

981.144 1 

Plymouth, England 

60 

22.2 

4 

8.4 

43 

981.148 1 

1 HOLLAND 1 

Amsterdam 

52 

21.9 

4 

54.7 E. 

0 

981 .288 

Breda 

51 

35.5 

4 

46.5 E. 

1 

981.213 

De Bilt 

52 

6.2 

5 

10.7 E 

2 

981.267 

Delft 

52 

0.6 

4 

22.1 E 

2 

981.264 

Qronigen 

53 

13.2 

6 

34.0 E 

6 

981.348 

Leeuwarden 

53 

12.3 

5 

48.3 E. 

1 

981 . 348 

Leiden 

52 

9.4 

4 

29.1 E. 

2 

981.273 

Maastricht 

50 

51.2 

5 

41.6 E 

49 

981.140 

Terschelling 

53 

21.6 

5 

12.9 E. 

6 

981.376 

Utrecht 

62 

5.2 

6 

7.8 E. 

5 

981.263 

Winschoten 

53 

8.7 

7 

2.4 E. 

0 

981.346 

HUNGARY 

Budapest 

47 

29.5 

19 

3.6 E. 

108 

980.852 

Kis>Komarom 

46 

32.9 

17 

10.7 E 

115 

980.745 

INDIA 1 

Agra 

27 

10,3 

78 

1.1 E. 

163 

979.040* 

Allahabad 

25 

25.9 

81 

55 E. 

88 

978.924* 

Badnur 

21 

54.2 

77 

54.2 E 

641 

978.627* 

Chatra 

24 

12.7 

88 

23.4 E 

20 

978.861* 

Coiaba 

18 

53.8 

72 

48.8 E. 

10 

978.633* 

Cuttack 

20 

29.1 

85 

52.0 E. 

28 

978.661* 

Dehra Dun 

30 

19.5 

78 

3.2 E. 

682 

978.985* 

Dolhpur 

26 

42.0 

77 

54.8 E. 

176 

978.986* 

Qesupur 

28 

33.0 

77 

42.0 E 

211 

979.102* 

Jacobabad 

28 

16.6 

68 

27.1 E. 

56 

979.164* 

Jaipaiguri 

26 

31.3 

88 

44.2 E 

82 

978.831* 

Jubbulpore 

23 

8.9 

79 

59 E 

447 

978.719* 

Kalian pur 

24 

7.2 

77 

39.3 E 

537 

978.790* 

Madras 

13 

4.1 

80 

14.9 E. 

6 

978.321* 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


Station 

Latitude 

0 ' 

^Longitude 

Altitude, 

meters 

Gravity, 
cm /set.** 

INDIA (Cent.) 

Majhauli 

2&> 

17.r 

83“ 

58' E. 

67 

978.893* 

Mian Mir 

31 

31.6 

74 

22.5 E. 

216 

979.352* 

Moghal Saral 

26 

17.0 

83 

6 E. 

78 

978.897* 

Montgomery 

30 

39.8 

73 

6.3 E. 

170 

979.304* 

Mussoorie 

30 

27.6 

78 

4.5 E. 

2110 

978.827* 

Muzaffarpur 

26 

7.1 

85 

25 E. 

55 

978.898* 

Quetta 

30 

12.2 

67 

0.7 E. 

1682 

978.877* 

Raipur 

21 

13.9 

81 

41 E. 

304 

978.615* 

Raj pur 

30 

24.2 

78 

5.8 E. 

1012 

978.938* 

Sandakphu Peak 

27 

6.1 

88 

0.2 E. 

3586 

978.333* 

Yercaud 


46.9 

78 

12.5 E. 

1369 

978.026* 

ISLANDS 

Auckland, New Zealand 

36 

50.9 S. 

174 

46.2 E. 

3 

979.962 

Bastia, Corsica 

42 

41.2 

9 

27 E. 

20 

980.519 

Batavia, Java 

6 

11.0 S. 

106 

49.8 E. 

7 

978.178 

Bridgetown, Barbados 

13 

4.3 

59 

36.5 

2 

978.340 

Catania, Sicily 

37 

30.2 

15 

4.7 E. 

43 

980.065 

Forneils, Balearic Islands 

40 

3.4 

4 

7.9 K 

7 

980.283 

Honolulu, Hawaii 

21 

18.1 

157 

51.8 

6 

979.108* 

Ibiza, Balearic Islands 

38 

54.3 

1 

26.1 E. 

3 

980.146 

Jamestown, St. Helena 

15 

55 S. 

5 

43.7 

10 

978.889* 

Karajak Glacier, Greenland 

70 

26.9 

50 

19.8 

20 

982.534 

Kingston, Jamaica 

17 

57.7 

76 

47.3 

2 

978.591 

Kudat, Borneo 

6 

53.0 

116 

50.7 E. 

2 

978.149 

Las Palmas, Canary Islands 

28 

7.0 

15 

26.0 

8 

979.385 

MaKassar, Celebes 

5 

7.3 S. 

119 

24.5 E. 

2 

978.138 

Manila, Philippines 

14 

34.7 

120 

38.6 E. 

3 

978.360 

Marau-Sound, Solomon Islands 

1 9 

49.1 S. 

160 

48.5 E. 

3 

978.349 

Mauna Kea, Hawaii 

19 

49.2 

155 

28.8 

3981 

978.538* 

Numea, New Caledonia 

22 

16.6 S. 

166 

27.8 E. 

2 

978.877 

Palermo, Sicily 

38 

6.9 

13 

22.0 E. 

20 

980.069 

Ponta Delgada, Azores 

37 

43.8 

25 

40.8 

4 

980.143 

Port Vila, New Hebrides 

17 

45. OS. 

168 

19.0 E. 

3 

978.637 

Reykjavik, Iceland 

64 

8.5 

22 

0.3 

39 

982.273 

St George, Bermuda 

32 

21 

64 

40 

2 

980.024* 

Santa Cruz de la Palma, 

28 

41.0 

17 

46.0 

12 

979.459 

Canary Islands 

Singapore, Straits Settlements 

1 

16.5 

103 

50.3 E. 

21 

978.082 

Stromboli, Li pari Islands 

38 

48.2 

15 

14.1 E. 

48 

980.212 

Whales Point, Spitzbergen 

77 

30.4 

20 

58.8 E. 

458 (?) 

982.899 

Winter Quarters, Kaiser 

66 

2.2 S. 

89 

38.1 E. 

1 

982.388 

Wilhelm II Land 

Valetta, Malta 

35 

53.8 

14 

31.3 E. 

62 

979.887 

ITALY 

Alba 

44 

42.0 

8 

2.3 E. 

169 

980.444 

Bologna 

44 

29.8 

11 

21.3 E. 

51 

980.450 

Florence 

43 

46.8 

11 

15.2 E. 

48 

980.510 

Genoa 

44 

25.1 

8 

55.3 E. 

93 

080.573 

Livorno 

43 

32.0 

10 

18.5 E. 

6 

980.516* 

Milan 

46 

28.0 

9 

1 1 . 5 E. 

141 

980.569 

Padua 

45 

24.0 

11 

52.3 E. 

19 

980.658 

Pola 

44 

51.8 

13 

50.7 E. 

28 

980.626 

Pr aochfa 

44 

3.0 

10 

54.3 E. 

627 

980.378 

Rome 

41 

53.5 

12 

29.7 E. 

49 

980.355* 

San Remo 

43 

49.1 

7 

46.5 E. 

23 

980.505 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


StatioD 

latitude 

Longitude 

Altitude, 

Gravity, 







meters 

cm/sec^ 

ITALY (Cont.) 







Turin 

45® 

4.r 

7® 

41. 8' E. 

233 

980.549 

JAPAN 







Aomori 

40 

49 

140 

45 E. 

1 

980.325 

Fukushima 

37 

45 

140 

27 E. 

67 

980.022 

Hachinohe 

40 

31 

141 

30 E. 

21 

980.408* 

Hamada 

34 

54 

132 

6 E. 

3 

979.768 

Himeji 

34 

50.1 

134 

42 E. 

16 (?) 

979.754 

Kofu 

35 

39 

138 

35 E. 

270 

979.719 

Kyoto 

35 

1.6 

135 

47.1 E. 

55 

979.727 

Matsue 

35 

30 

133 

3 E. 

23 

979.812 

Nagasaki 

32 

44.7 

129 

52.3 E. 

30 

979.594 

Nagoya 

35 

10.4 

136 

53 E. 

14 

979.756 

Okazaki 

34 

57.4 

137 

10 E. 

25 

979.764 

Tokyo 

35 

42.6 

139 

46.0 E. 

18 

979.801 

Uwajima 

33 

13 

132 

34.5 E. 

2 

979.597 

Yamada 

34 

29.6 

136 

42.8 E. 

4 

979.727 

JUGOSLAVIA 







Marburg 

46 

34 

15 

39 E. 

270 

980.708 

Ragusa 

42 

38.6 

18 

6 E. 

47 

980.394 

Sarajevo 

43 

48.2 

18 

19.7 E. 

511 

980.382 

NORWAY 







Bergen 

60 

23.9 

5 

18.3 E. 

38 

981 .922 

Dambaas 

62 

4.6 

9 

8.3 E. 

643 

981.892 

Mehavn 

71 

1.3 

27 

47 E. 

10 

982.688 

Oslo 

59 

54.7 

10 

43.5 E. 

28 

981.927 

Rdrvik 

64 

51.9 

11 

14.3 E. 

10 

982.313 

Sorvaagen 

67 

53.6 

13 

2 E. 

19 

982.622* 

Triset 

59 

25.8 

8 

10.8 E. 

115 

981.795 

POLAND 







Bedzin 

50 

19.3 

19 

8.7 E. 

256 

981.058 

Krakow 

50 

3.9 

19 

57.6 E. 

205 

981 . 054 

Lwow (Lemberg) 

49 

50.2 

24 

0.0 E. 

314 

980.911 

Tuchia 

48 

55.2 

23 

29 E. 

540 

980.789 

PORTUGAL 







Camposancos 

41 

53.2 

8 

49.0 

9 

980.383 

Lisbon 

38 

42.5 

9 

11.3 

75 

980.088 

Oporto 

41 

8.2 

8 

36.1 

94 

980.290 

Praia da Rocha 

37 

7,0 

8 

32.7 

17 

980.005 

ROUMANIA 







Bocsa 

46 

56.9 

22 

42 E. 

379 

980.711 

Bucharest 

44 

24.6 

26 

6.8 E. 

83 

980.553 

Elesd 

47 

2.5 

22 

22 E. 

225 

980.794 

Maros-Ludas 

46 

28.1 

24 

6 E. 

281 

980.715 

RUSSIA and SIBERIA 







Alexandropol 

40 

47.0 

43 

49.7 E. 

1519 

979.785 

Archangel 

64 

34 

40 

31.0 E. 

5 

982.278 

Astrakhan 

46 

21.0 

48 

2.7 E. 

-21 

980.774 

Dagar&kojo 

55 

42.2 

109 

54 E. 

465 

981.32 

Erivan 

40 

10.7 

44 

32.8 E. 

990 

979.880 

Irkutsk 

52 

16.5 

104 

16.5 E. 

470 

981.096 

Kazan 

55 

47 4 

49 

7.3 E. 

70 

981.572 

Leningrad 

59 

56.5 

30 

17.7 E. 

3 

981.929 

Listvinichnoe 

51 

51.0 

104 

52.5 E. 

465 

981.051 

Moscow 

55 

45.3 

37 

34.3 E. 

139 

981.562 

Novgorod 

58 

31.4 

31 

17.3 E. 

48 

981.780 


46 

26.4 

30 

46.4 E. 

43 

980.769 


VALUES OF GRAVITY AT VARIOUS STATIONS 


lfi94 


Station 

Latitude 

0 / 

JLongitude 

Altitude, 

meters 

Gravity, 
cm /sec* 

RUSSIA and SIBERIA (Cont.) 

Pulkova 59** 

46.3' 

30® 

19. 7' E. 

71 

981.899 

Simbirsk 

64 

19.0 

48 

24.2 E. 

181 

981.469 

Tartu, Estonia 

58 

22.8 

26 

43.2 E. 

50 

981.793 

Tiflis 

41 

43.1 

44 

47.8 E. 

412 

980.176 

Volkhovo 

59 

4.2 

31 

46.2 E. 

21 

981.826 

SIAM 

Bankok 

13 

43.9 

100 

29.4 E. 

7 

978.278 

I SIBERIA aaaRiMsia 
' SOUTH AMERICA 

Bahia Blanca, Argentina 

38 

47.1 S. 

62 

15.9 

2 

980.061 

Buenos Aires, Argentina 

34 

36.5 S. 

58 

22.2 

2 

979.669 

Bahia, Brazii 

12 

58. 5 S. 

38 

31.0 

4 

978.331 

Panama, Canal Zone 

8 

54.9 

79 

31.9 

6 

978.243 

Valdivia, Chile 

39 

63.4 S. 

73 

28.3 

10 

979.920 

Valparaiso, Chile 

33 

1.8 S. 

71 

38.5 

60 

979.609 

Callao, Peru 

12 

4.1 S. 

77 

15.8 

1 

978.375 

Acajutia, Salvador 

13 

34.7 

89 

50.4 

12 

978.303 

Montevideo, Uruguay 

34 

54.5 S. 

56 

12.9 

4 

979.772 

SPAIN 

Alcazar de San Juan 

39 

24.0 

3 

12.0 

648 

979.933 

Arbas 

43 

0.9 

5 

45.0 

1329 

980.132 

Barcelona 

41 

25.0 

2 

7.0 E. 

407 

980.240 

Malaga 

36 

43.0 

4 

25.2 

61 

979.918 

Salamanca 

40 

58.0 

5 

39.0 

805 

980.057 

San Fernando 

36 

28.0 

6 

12.3 

44 

979.843 

Seville 

37 

23.0 

5 

59.0 

11 

979.965 

Tarita 

36 

0.0 

5 

37.0 

29 

979.748 

Toledo 

39 

61.0 

4 

1.0 

520 

980.015 

Valencia 

39 

29.0 

0 

23.0 

6 

980.127 

Vivero 

43 

39.0 

7 

35.0 

12 

980.553 

SWEDEN 1 

1 Haparanda 

65 

49.7 

24 

9.6 E. 

4 

982.337 

Herndsand 

62 

37.8 

17 

57.0 E. 

25 

982.082 

Lund 

65 

41.9 

13 

11.3 E. 

32 

981.564 

Stockholm 

59 

20.6 

18 

3.5 E. 

45 

981 . 843 

Upsala 

59 

51.5 

17 

37.6 E. 

20 

981 .910 

SWITZERLAND 

Basel 

47 

33.6 

7 

34.8 E. 

277 

980.788 

Bern 

46 

56.5 

7 

26.8 E. 

622 

980.622 

Chanrion 

45 

56.3 

7 

22.9 E. 

2435 

980.220* 

Eggishorn 

46 

25.2 

8 

6.8 E. 

2187 

980.255* 

Fribourg 

46 

47.6 

7 

9.4 E. 

633 

930.584 

Qornergrat 

45 

69.0 

7 

46,3 E. 

3016 

900.157* 

Grand St Bernard 

45 

52.1 

7 

10.4 E. 

2473 

980.203* 

Geneva 

46 

12.0 

6 

9.2 E. 

402 

980.592 

Gsteig 

46 

23.2 

7 

56.2 E. 

1185 

980.395* 

Lausanne 

46 

3t.5 

6 

38.2 E. 

531 

980.599 

Neuchatel 

47 

0.1 

6 

67.3 E. 

467 

980.627* 

1 St Maurice 

46 

13.0 

7 

0.2 E. 

422 

980.382* 

1 Simpionhospiz 

46 

14.9 

8 

1.9 £. 

1998 

980.278* 

Sion 

46 

14.1 

7 

21 ,6 E. 

614 

980.398* 

Zermatt 

46 

1.6 

7 

45.0 E. 

1603 

980.243* 

I Zurich 

47 

22.7 

8 

33.1 E. 

463 

980.676 

TURKESTAN 

Chardzhui 

39 

6.2 

63 

36.1 E. 

192 

980.014 J 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


Station 

lAatitude 

Longitude 

Altitude, 

Gravity, 






meters 

cm/se^ 

TURKESTAN (Cent.) 

Derbent, Bokhara 

38® 

12.0' 

67® 

3.2'E. 

1012 

979.672 

Kaia Khum, Bokhara 

38 

27.3 

70 

46.6 E. 

1345 

979.376* 

Samarkand 

39 

39.1 

66 

58.7 E. 

719 

979.883 

Sultan- Bend 

37 

7.5 

62 

28.0 E. 

272 

979.798 

Taah Kent 

41 

19.5 

69 

17.7 E. 

478 

980.086 

UNITED STATES 

Albany. N. Y. 

42 

39.1 

73 

46.1 

61 

980.338* 

Apalachicola, Fla. 

29 

43.5 

84 

58.8 

4 

979.337* 

Asheville, N. C. 

35 

35.9 

82 

33.3 

670 

979.629* 

Atlanta, Qa. 

33 

45.0 

84 

23.3 

324 

979.538* 

Austin, Tex. 

30 

17.2 

97 

44.2 

189 

979.282* 

Baltimore, Md. 

39 

17.8 

76 

37.3 

30 

980.103* 

Bismarck, N. D. 

46 

48.5 

100 

47.0 

516 

980.620* 

Boise, Idaho 

43 

37.2 

116 

12.3 

821 

980.170* 

Calais, Maine 

45 

11.2 

67 

16.9 

38 

980.641* 

Cambridge, Mass. 

42 

22.8 

71 

7.8 

14 

980.408* 

Charleston, W. Va. 

38 

20.9 

81 

37.7 

184 

979.926* 

Charleston, S. C. 

32 

47.2 

79 

56.0 

6 

979.562* 

Charlottesville, Va. 

38 

2.0 

78 

30.3 

166 

979.940* 

Chicago, 111. 

41 

47.4 

87 

36.1 

182 

980.285* 

Cincinnati, Ohio 

39 

8.3 

84 

25.3 

245 

980.006* 

Cleveland, Ohio 

41 

30.4 

81 

36.6 

210 

980.241* 

Colorado Springs, Colo. 

38 

50.7 

104 

49.0 

1841 

979.483* 

Denver, Colo. 

39 

40.6 

104 

56.9 

1638 

979.594* 

Dover, Del. 

39 

9.7 

75 

32.0 

12 

980.112* 

Ef Paso, Tex. 

31 

46.3 

106 

29.0 

1146 

979.125* 

Galveston, Tex. 

29 

18.2 

94 

47.6 

3 

979.279* 

Georgetown, Tex. 

30 

38.0 

97 

40.1 

231 

979.300* 

Goldfield, Nev. 

37 

42.2 

117 

14.5 

1716 

979.483* 

Hartford, Conn. 

41 

44.8 

72 

41.8 

37 

980.344* 

Hinsdale, Mont. 

48 

23.8 

107 

5.3 

661 

980. 722* 

Hoboken, N. J. 

40 

44 

74 

2 

11 

980.277* 

Indianapolis, Ind. 

39 

45.9 

86 

8.8 

217 

980.093* 

Ithaca, N. Y. 

42 

27.1 

76 

29.0 

247 

980.305* 

Kansas City, Mo. 

39 

5.8 

94 

35.4 

278 

979.989* 

Key West, Fla. 

24 

33.6 

81 

48.4 

1 

979.005* 

Lancaster, N. H. 

44 

29,6 

71 

34.3 

261 

980.493* 

Las Vegas, N. M. 

35 

35.8 

105 

12.1 

1960 

979.221* 

Little Hock, Ark. 

34 

45.0 

92 

16.4 

89 

979.722* 

Madison, Wis. 

43 

4.6 

89 

24.0 

270 

980.368* 

Minneapolis, Minn. 

44 

58.7 

93 

13.9 

256 

980.592* 

Mount Hamilton, Cal. 

37 

20.4 

121 

38.6 

1282 

979.780* 

New Orleans, La. 

29 

57.0 

90 

4.2 

2 

979.337* 

New York, N. Y. 

40 

48.5 

73 

57.7 

38 

980.278* 

Norris Geyser Basin, Wyo. 

44 

44.2 

110 

42.0 

2276 

979.981* 

Pembina, N. D. 

48 

58.1 

97 

14.9 

243 

980.908* 

Philadelphia, Pa. 

Pierre, S. D. 

39 

44 

67.1 

21.9 

75 

100 

11.7 

20.8 

16 

454 

980.205* 

980.414* 

Pittsburgh, Pa. 

Point Isabel, Tex. 

40 

26 

27.4 

4.7 

80 

97 

0.6 

12.4 

235 

8 

980.118* 

979.091* 

Portland, Ore. 

45 

31.4 

122 

40.7 

8 

980.630* 

Potsdam, N. Y. 

44 

40.1 

74 

58.8 

130 

980.567* 

Princeton, N. J. 

Richmond, Va. 

40 

37 

21.0 

32.2 

74 

77 

39.5 

26.1 

64 

30 

980.191* 

979.970* 

St Louis. Mo. 

38 

38.0 

90 

12.2 

154 

980.002* 
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VALUES OF GRAVITY AT VARIOUS STATIONS 


Station 

Latitude 

o r 

Lon^ritude 

0 t 

Altitude, 

meters 

Gravity, 

om/sec^ 

UNITED STATES (Cont.) 

Salt Lake City, Utah 

40® 

46. r 

111® 

63.8' 

1322 

979.762* 

San Francisco, Cat. 

37 

47.6 

122 

25.7 

114 

980.010* 

Sandpoint, Idaho 

48 

16.4 

116 

33.3 

637 

980.636* 

Seattle, Wash. 

47 

39.6 

122 

18.3 

58 

980.713* 

Springfield, III. 

39 

47.7 

89 

39.5 

183 

980.094* 

State College, Pa. 

40 

47.9 

77 

51.8 

358 

980.134* 

Terre Haute, Ind. 

39 

28.7 

87 

23.8 

151 

980.073* 

Washington, D. C. 

38 

53.2 

77 

0.5 

14 

980.116* 

Washington, D. C. 

38 

56.3 

77 

4.0 

103 

980.107* 

Wilmington, N. C. 

34 

14.2 

77 

56.6 

9 

979.686* 

Worcester, Mass. 

42 

16.5 

71 

48.5 

170 

980.342* 

Yavapai, Ariz. 

36 

3.9 

112 

7.1 

2179 

979.226* 

CZEKOSLOVAKIA (Cont.) 






Brno 

49 

12.4 

16 

36.0 

247 

980.961 

Budejovice 

48 

52.0 

14 

17.0 

1084 

980.716 

Dobsina 

48 

49.0 

20 

23.0 

443 

980.875 

Mukacevo 

48 

26.0 

22 

43.0 

123 

980.940 

Praha 

50 

8.0 

14 

28.2 

356 

981.016 


ATMOSPHERIC DATA 


J. Chem. Ed., 31 , 115 ( 1954 ); Phys. Rev.. 88 , 1027 ( 1952 ); Mon. Not. Roy. Astron. 
Soc., 112 , 101 ( 1952 ). 


Altitude 

Temperature 
(m = 28.966) 

Pressure 

Density 

t Mean free 

kiu 

®K 

mm lig 

g/cc 

path, cm 

0 

288.0 

7.6 

X 10* 

1.1 X 10-3 

8 6 

X 10-6 

10 

230.8 

2.1 

X 10* 

4.2 X 10-< 

2.1 

X 10-5 

20 

212.8 

4.2 

X 10' 

9.3 X 10-5 

9.7 

X 10-5 

30 

231.7 

9.5 

X 100 

1.9 X 10-5 

4.8 

X 10-6 

40 

262.5 

2.4 

X 100 

4.2 X 10-« 

2.2 

X 10-> 

50 

270.8 

7.6 

X 10-1 

1.2 X 10-6 

7.8 

X 10-* 

60 

252.8 

2.2 

X 10~1 

3.5 X 10-7 

2.6 

X 10-2 

70 

218.0 

5.5 

X 10-* 

9.7 X 10-8 

9.3 

X 10-* 

80 

205.0 

1.1 

X 10-2 

2.1 X 10-8 

4.3 

X 10-1 

90 

217.0 

2 

X10-3 

4.1 X 10-9 

2.1 

X100 

100 

240.0 

6 

X 

8.6 X 10-10 

9.5 

X 100 

110 

270.0 

2 

X 10--* 

2.0 X 10-10 

00 

CO 

X 101 

120 

330.0 

6 

X 10-5 

5.6 X 10-11 

1.3 

X 102 

130 

390.0 

2 

X 10-5 

1.9 X 10 11 

3.7 

X 102 

140 

447.0 

7 

X 10-« 

7.6 X 10-12 

8.7 

X 102 

150 

503.0 

3.7 

X 10-« 

3.4 X 10-12 

1.8 

X 10» 

160 

560.0 

2 

X 10-« 

1.6 X 10-12 

3.6 

X103 

180 

676.9 

7 

X 10-7 

4.8 X 10-13 

1.0 

X 106 

200 

792.5 

3 

X 10-7 

1.7 X 10-13 

3.0 

X106 

220 

906.6 

1.4 

X 10-7 

7.0 X 10-16 

8.7 

X 106 


t The average distance a particle travels between ccllisions with other particles; not the distance 
between particles. 
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REDUCTION OF THE BAROMETER TO SEA LEVEL 

A barometer located at an elevation above sea level will show a reading lower than 
a barometer at sea level by an amount approximately 2.5 millimeters (0.1 inch) 
for each 30.5 meters (100 feet) of elevation. A closer approximation can be made by 
reference to the following tables which take into account, (1) the effect of altitude 
of the station at which uie barometer is read, (2) the mean temperature of the air 
oolunm extending from the station down to sea level, (3) the latitude of the station 
at which the barometer is read and, (4) the reading of the barometer corrected for its 
temperature, a correction which is applied only to mercurial barometers since the 
aneroid barometers are compensated for temperature effects. 

Example. — k barometer which has been corrected for ita temperature read 650 mm. 
at a station whose altitude is 1350 meters above sea level and at a latitude of 30 ^ 
The mean temperature (outdoor temperature) at the station is 20°C. 


Table A (metric units) gives for these conditions a temperature-altitude 

factor of 135.2 

The Latitude Factor Table gives for 135.2 at 30° lat. a correction of +0.1? 

Therefore, the corrected value of the temperature-altitude factor is 135.37 


135.37 and a barometric reading of 650 mm. (corrected for temperature), the 
correction is found to be 109.6 


Accordingly the barometric reading reduced to sea level is 650 + 109.6 = 759.6 mm. 


LATITUDE FACTOR— ENGLISH OR METRIC UNITS 

For latitudes 0°-45° add the latitude factor, for 45°-90° subtract the latitude 
factor, from the values obt^ned in Table A. 


T«»inp. — Alt . 
Factor 

From Table A 

Lilli l.ude 1 

0 ® 

10 ® 

20 ® 

30 “ 

45 ® 

50 

0.1 

0.1 

0.1 

0.1 

0.0 

100 

0.3 

0.3 

0.2 

0.1 

0.0 

150 

0.4 

0.4 

0.3 

0.2 

0.0 

200 

0.5 

0.5 

0.4 

0.3 

0.0 

250 

0.7 

0.6 

0.5 

0.3 

0.0 

300 

0.8 

0.8 

0.6 

0.4 

0.0 

350 

0.9 

0.9 

0.7 

0.6 

0.0 


90 “ 

80 * 

70 “ 

60 ® 

45 ® 




UM 


REDUCTION OF THE BAROMETER 'iO SKA LEVEL— METRIC UNITS 

TABLE A. VALUES OF THE TEMPERATURE-ALTITUDE FACTOR FOR 

USE IN TABLE B. 

(From ^nilhsonian Mdeorologiedl Tables, 3d Ed., 1907.) 


Altitude 

1 Mean Temperature of Air Column in Centigrade Degreea 

in 

Metera 

- 16 ® 

- 8 ® 

- 4 ® 

0 ® 

6 ® 

10 ® 

14 ® 

18 ® 

20 * 

22 ® 

26 ® 

10 

1.2 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

60 

5.8 

5.6 

5.5 

5.4 

5.3 

5.2 

5.1 

5.0 

5.0 

5.0 

4.9 

100 

11.5 

11.2 

11.0 

10.8 

10.6 

10.4 

10.3 

10.1 

10.0 

9.9 

9.8 

150 

17.3 

16.7 

16.5 

16.2 

15.9 

15.6 

15.4 

15.1 

15.0 

14.9 

14.7 

200 

23.0 

22.3 

22.0 

21.6 

21.1 

20.8 

20.5 

20.2 

20.0 

19.9 

19.6 

250 

28.8 

27.9 

27.5 

27.0 

26.4 

26.0 

25.6 

25.2 

25.0 

24.9 

24.5 

300 

34.5 

33.5 

33.0 

32.5 

31.7 

31.2 

30.7 

30.3 

30.1 

29.8 

29.4 

350 

40.3 

39.0 

38.5 

37.9 

37.0 

36.4 

35.9 

35.3 

35.1 

34.8 

34.3 

400 

46.0 

44.6 

43.9 

43.3 

42.3 

41.6 

41.0 

40.4 

40.1 

39.8 

39.2 

450 

51.8 

51.3 

49.4 

48.7 

47.6 

46.8 

46.1 

45.4 

45.1 

44.8 

44.1 

500 

57.5 

65.8 

54.9 

54.1 

52.9 

52.0 

51.2 

50.5 

50.1 

49.7 

49.0 

550 

63.3 

61.4 

60.4 

59.5 

58.1 

57.2 

56.4 

55.5 

55.1 

54.7 

53.9 

600 

69.0 

66.9 

65.9 

64.9 

63.4 

62.4 

61.5 

60.6 

60.1 

59.7 

58.8 

650 

74.8 

72.5 

71.4 

70.3 

68.7 

67.6 

66.6 

65.6 

65.1 

64.6 

63.7 

700 

80.6 

78.1 

76.9 

75.7 

74.0 

72.9 

71.7 

70.7 

70.1 

69.6 

68.6 

750 

86.3 

83.7 

82.4 

81.1 

79.3 

78.1 

76.9 

75.7 

75.1 

74.6 

73.5 

800 

92.1 

89.2 

87.9 

86.5 

84.6 

83.3 

82.0 

80.8 

80. 1 

79.6 

78.4 

850 

97.8 

94.8 

93.4 

92.0 

89.8 

88.5 

87.1 

85.8 

85.2 

84.5 

83.3 

900 

103.6 

100.4 

98.9 

97.4 

95.1 

93.7 

92.2 

90.8 

90.2 

89.5 

88.2 

950 

109.3 

106.0 

104.4 

102.8 

100.4 

98.9 

97.4 

95.9 

95.2 

94.5 

93.1 

1000 

115.1 

111.5 

109.8 

108.2 

105.7 

104.1 

102.5 

100.9 

100.2 

99.4 

98.0 

1050 

120.8 

117.1 

115.3 

113.6 

111.0 

109.3 

107.6 

106.0 

105.2 

104.4 

102.9 

1100 

126.6 

122.7 

120.8 

119.0 

116.3 

114.5 

112.7 

111.0 

110.2 

109.4 

107.8 

1150 

132.3 

128.3 

126.3 

124.4 

121.6 

119.7 

117.9 

116.1 

115.2 

114.4 

112.7 

1200 

138.1 

133.8 

131.8 

129.8 

126.8 

124.9 

123.0 

121,1 

120.2 

119.3 

117.6 

1250 

143.8 

139.4 

137.3 

135.2 

132.1 

130.1 

128.1 

126 2 

125.2 

124.3 

122.6 

1300 

149.6 

145.0 

142.8 

140.6 

137.4 

135.3 

133.2 

131.2 

130.2 

129.3 

127.4 

1350 

155.3 

150.6 

148.3 

146.0 

142.7 

140.5 

138.4 

136.3 

135.2 

134.2 

132.3 

1400 

161.1 

156.2 

153.8 

151.4 

148.0 

145.7 

143.5 

141.3 

140.2 

139.2 

137.2 

1450 

166.8 

161.7 

159.3 

156.8 

153.3 

150.9 

148.6 

146.4 

145.3 

144.2 

142.1 

1500 

172.6 

167.3 

164.8 

162.3 

158.5 

156.1 

153.7 

151.4 

150.3 

149.1 

147.0 

1550 

178.3 

172.9 

170.2 

167.7 

163.8 

161.3 

158.8 

156.4 

155.3 

154.1 

151.8 

1600 

184.1 

178.5 

175.7 

173.1 

169.1 

166.5 

164.0 

161.5 

160.3 

159.1 

156.7 

1650 

189.8 

184.0 

181.2 

178.5 

174.4 

171.7 

169.1 

166.5 

165.3 

164.1 

161.6 

1700 

195.6 

189.6 

186.7 

183.9 

179.7 

176.9 

174.2 

171.6 

170.3 

169.0 

166.5 

1750 

201.4 

195.2 

192.2 

189.3 

185.0 

182.1 

179.3 

176.6 

175.3 

174.0 

171.4 

1800 

207.1 

200.8 

197.7 

194.7 

190.2 

187.3 

184.5 

181.7 

180.3 

179.0 

176.3 

1850 

212.9 

206.3 

203.2 

200.1 

195.5 

192.5 

189.6 

186.7 

185.3 

183.9 

181.2 

1900 

218.6 

211.9 

208.7 

205.5 

200.8 

197.7 

194.7 

191.8 

190.3 

188.9 

186.1 

1950 

224.4 

217.5 

214.2 

210.9 

206.1 

202.9 

199.8 

196.8 

195.3 

193.9 

191.0 


230.1 

223.0 

219.7 

216.3 

211.4 

208.1 

204.9 

201 .9 

200.3 

198.8 

196.9 

2050 

235.9 

228.6 

225.1 

221.7 

216.7 

213.3 

210.1 

206.9 

205.3 

203.8 

200.8 

2100 

241.6 

234.2 

230.6 

227.1 

221.9 

218.5 

215.2 

211.9 

210.4 

208.8 

205.7 

2150 

247.4 

239.8 

236.1 

232.5 

227.2 

223.7 

220.3 

217.0 

215.4 

213.8 

210.6 

2200 

253.1 

245.4 

241.6 

237.9 

232.5 

228.9 

225.4 

222.0 

220.4 

218.7 

215.5 

2250 

258.9 

250.9 

247.1 

243.4 

237.8 

234.1 

230.6 

227.1 

225.4 

223.7 

220.4 

2300 

264.6 

256.5 

252.6 

248.8 

243.1 

239.3 

235.7 

232.1 

230.4 

228.7 

225.3 

2350 

270.4 

262.1 

258.1 

254.2 

248.3 

244.5 

240.8 

237.2 

235.4 

233.6 

230.2 

2400 

276.1 

267.7 

263.6 

259.6 

253.6 

249.7 

245.9 

242.2 

240.4 

238.6 

235.1 

2450 

281.9 

273.2 

269.1 

265,0 

258.9 

254.9 

251.0 

247.3 

245.4 

243.6 

240.0 

2500 

287.6 

278.8 

274.5 

270.4 

264.2 

260.1 

256.2 

252.3 

250.4 

248.5 

244.9 

2550 

293.4 

284.4 

280.0 

275.8 

269.5 

265.3 

261 .3 

257.3 

255.4 

253.5 

249.8 

2600 

299.1 

290.0 

285.5 

281.2 

274.8 

270.5 

266.4 

262.4 

260.4 

258.5 

254.7 


304.9 

295.5 

291.0 

286.6 

280.0 

276.7 

271.5 

267.4 

265.4 

263.4 

259.6 


310.6 

301.1 

296.5 

292.0 

285.3 

280.9 

276.6 

272.5 

270.4 

268.4 

264.5 


316.4 

306.7 

302.0 

297.4 

290.6 

286.1 

281.8 

277.5 

275.4 

273.4 

269.4 

2800 

322.1 

312.3 

307.5 

302.8 

295.9 

291.3 

286.9 

282.6 

280.4 

278.3 

274.3 


327.9 

317.8 

313.0 

308.2 

301.2 

296.5 

292.0 

287.6 

285.4 

283.3 

279.2 

2900 

333.6 

323.4 

318.4 

313.6 

306.4 

301.7 

297.1 

292.6 

290.4 

288.3 

284.1 

2950 

339.4 

329.0 

323.9 

319.0 

311.7 

306.9 

302.2 

297.7 

295.5 

293.3 

289.0 

3000 

345.1 

334.5 

329.4 

324.4 

317.0 

312.1 

307.4 

302.7 

300.5 

298.2 

293.8 











reduction of the barometer to sea level— metric units 

TABLE B. VALUES IN MILLIMETERS TO BE ADDED 
(From Smithsonian Meteorological Tables, 3d Ed., 1907.) 



Temp 
— Alt 

Barometer Reading in Millimeters 

Facto 

r 630 

610 

590 

570 

550 

530 

200 

163.1 

157.9 

152.8 

147.6 



205 

167.7 

162,4 

157.1 

151.7 



210 

172.3 

166.8 

161 .4 

155.9 



215 

176.9 

171.3 

165.7 

160.1 

154.6 

148.9 

220 


175.8 

170.1 

164.3 

158.5 

152.8 

225 


180.4 

174.5 

168,5 

162.6 

156.7 

230 


184.9 

178.9 

172.8 

166.7 

160.7 

235 


189.5 

183,3 

177.1 

170.9 

164.7 

240 


194.1 

187.8 

181.4 

175.0 

168.7 1 

240 


198.8 

192.3 

185.7 

179.2 

172.7 


590 

570 

550 

530 

510 

1 


44.4 43.3 42.1 40 9 39.7 

49.0 47.7 46.4 45.1 43.8 

53.6 52.2 50.8 49.3 47.9 

58.3 56.7 55.2 53.6 52.1 

61.3 59.6 57.9 56.2 

65,8 64.0 62.2 60.4 

70.4 68.5 66.6 64.6 62.7 60.8 

75.0 73.0 70.9 68,9 66.8 64.8 

77.5 75.3 73.1 71.0 68.8 

82.1 79.7 77.4 75.1 72.8 

710 690 670 650 630 610 


196.8 190.1 183.4 
201.3 194.5 187.7 

205.9 198.9 191.9 
210.5 203.3 196.2 
215.1 207.8 200.5 
219.8 212.3 204.9 

216.8 209.2 

221.4 213.6 

225.9 218.0 

230.5 222.4 


176.8 

180.8 

185.0 178.0 

189.1 181.9 

193.2 185.9 
197.4 190.0 
201.6 194.0 
205.8 198,1 
210.1 202.1 

214.3 206.3 


570 550 530 510 490 


86. 

.6 

84 

.2 

81 

.8 

79.3 

76.9 



91. 

2 

88 

.7 

86 

.1 

83.5 

81.0 



95, 

9 

93, 

.2 

90. 

,5 

87.8 

85.1 



100. 

5 

97. 

7 

94. 

.8 

92.0 

89.2 





102. 

2 

99. 

3 

96,3 

93.3 





106. 

8 

103. 

7 

100,6 

97.5 

94, 

.4 



111. 

4 

108. 

2 

104.9 

101.7 

98 

.5 



116. 

0 

112. 

7 

109.3 

105.9 

102 

.6 



120. 

,7 

117. 

2 

113.7 

110,2 

106. 

.7 





121. 

7 

118.1 

114.6 

110, 

.8 


126.3 122.5 118.8 115.0 

130.9 127.0 123.1 119.2 

135.5 131.5 127.4 123.4 

140.2 136.0 131.8 127.6 

140.5 136.2 131.9 127.5 123.2 

145.1 140.6 136.2 131.7 127.2 

149.7 145.1 140.6 135.9 131.3 

154.3 149.5 144.8 140.0 135.3 

158.9 154.0 149.2 144.3 139.4 

168.6 153.6 148.5 143.5 


235.1 

226.9 

218.6 

210.4 


239.8 

231.4 

223.0 

214.6 

206.1 


235.9 

227.3 

218.7 

210.1 


240.4 

231.7 

222.9 

214.2 


245.0 

236.1 

227.2 

218.3 


249.6 

240.5 

231.4 

222.4 


254.2 

244.9 

235.7 

226.5 


258.8 

249.4 

240.0 

230.6 


263.5 

253 9 

244.4 

234.8 



258.4 

248.7 

238.9 
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REDUCTION OF THE BAROMETER TO SEA LEVEL— ENGUSH UNITS 


TABLE A, VALUES OF THE TEMPERATURE-ALTITUDE FACTOR FOB 

USE IN TABLE B. 


(From Smithsonian Meteorological Tables, 3d Ed., 1907.) 


too 


7.4 7.2 7.1 6.9 6.8 6.6 6.5 6.3 6.2 6.1 6.0 

14.8 14.4 14.1 13.8 13.5 13.2 13.0 12.7 12.4 12.2 11,9 

22.2 21.6 21.2 20.7 20.3 19.9 19.5 19.0 18.6 18.2 17.9 

29.6 28.8 28.3 27.7 27.1 26.5 25.9 25.4 24.8 24.3 23.8 

37.0 36.0 35.3 34.6 33.8 33.1 32.4 31.7 31.1 30.4 29.8 

44.3 43.2 42.4 41.5 40.6 39.7 38.9 38.1 37.3 36.5 35.8 

61.7 50.3 49.5 48.4 47.4 46.4 46.4 44.4 43.5 42.6 41.7 

59.1 57.5 56.5 55.3 54.1 63.0 61.9 50.8 49.7 48.7 47,7 

66.5 64.7 63.6 62.2 60.9 59.6 58.4 57.1 55.9 54.7 53.6 

73.9 71.9 70.6 69.1 67.7 66.2 64.8 63.4 62.1 60.8 59.6 

81.3 79.1 77.7 77.7 74.4 72.9 71.3 69.8 68.3 66.9 65.5 

88.7 86.3 84.8 84.8 81.2 79.5 77.8 76.1 74.5 73.0 71.5 

96.1 93.5 91.8 91.8 87.9 86.1 84.3 82.5 80.7 79.1 77.5 

103.5 100.7 98.9 98.9 94.7 92.7 90.8 88.8 87.0 85.1 83.4 

110.9 107.9 106.0 106.0 101.5 99.3 97.2 95.2 93.2 91.2 89.4 

118.2 115.1 113.0 113.0 108.2 106.0 103.7 101.5 99.4 97.3 95.3 

125.6 122.3 120.1 120.1 115.0 112.6 110.2 107.9 105.6 103.4 101.3 

133.0 129.4 127,2 127,2 121.8 119.2 116.7 114.2 111.8 109.5 107.2 

140.4 136.6 134.2 134.2 128.5 125.8 123.2 120.5 118.0 115.5 113.2 

147.8 143.8 141.3 141.3 135.3 132.4 129.6 126.9 124.2 121.6 119.2 

155.2 151.0 148.3 145.1 142.1 139.1 136.1 133.2 130.4 127.7 125.1 

162.6 158.2 155.4 152.0 143.8 145.7 142.6 139.6 136.6 133.8 131.1 

170.0 165.4 162.5 159.0 155.6 152,3 149.1 145.9 142.8 139.9 137.0 

177.3 172.6 169.5 165.9 162.3 158.9 155.6 152.2 149.0 145.9 143.0 

184.7 179.8 176.6 172.8 169.1 165.6 162.0 158.6 155.2 152.0 148.9 

192.1 187.0 183.7 179.7 175.9 172.2 168.5 164.9 161.5 158.1 154.9 

199.5 194.1 190.7 186.6 182.6 178.8 175.0 171.3 167.7 164.2 160.8 

206.9 201.3 197.8 193.5 189.4 185.4 181.5 177.6 173.9 170.3 166.8 

214.3 208.5 204.8 200.4 196.2 192.0 188.0 184.0 180.1 176.3 172.8 

221.7 215.7 211.9 207,3 202.9 198.7 194.4 190.3 186.3 182.4 178.7 

229.1 222.9 219.0 214.2 209.7 205.3 200.9 196.6 192.5 188.5 184.7 

236.4 230.1 226.0 221.1 216.4 211.9 207.4 203.0 198.7 194.6 190.6 

243.8 237.3 233.1 228.0 223.2 218.5 213.9 209.3 204,9 200.7 196.6 


6800 

251.2 

244.5 

240.1 

235.0 

230.0 

225.1 

220.4 

215.7 

211.1 

206.7 

202.5 

7000 

258.6 

251.6 

247.2 

241.9 

236,7 

231.8 

226.8 

222.0 

217.3 

212.8 

208.5 

7200 

266.0 

258.8 

254,3 

248.8 

243,5 

238.4 

233.3 

228.4 

223.5 

218.9 

214.4 

7400 

273.4 

266.0 

261.3 

255.7 

250.2 

245.0 

239.8 

234.7 

229.7 

225.0 

220.4 

7600 

280.8 

273.2 

268.4 

262.6 

257.0 

251.6 

246.3 

241.0 

235.9 

231.1 

226.4 

7800 

288.1 

280.4 

275.4 

269.5 

263.8 

258.2 

252.8 

247.4 

242.2 

237.1 

232.3 

8000 

295.5 

287.6 

282.5 

276.4 

270,5 

264.8 

259.2 

253.7 

248.4 

243.2 

238.3 

8200 

302.9 

294.8 

289.6 

283.3 

277.3 

271.5 

265.7 

260.1 

254.6 

249.3 

244.2 

8400 

310.3 

302.0 

296.6 

290.2 

284.0 

278.1 

272.2 

266.4 

260.8 

255.4 

250.2 

8600 

317.7 

309.1 

303.7 

297.1 

290.8 

284.7 

278.7 

272.7 

267.0 

, 261.4 

256.1 

8800 

325.1 

316.3 

310.7 

304.0 

297.6 

291.3 

285.2 

279.1 

273.2 

267,5 

262.1 

9000 

332.6 

323.5 

317.8 

310.9 

304.3 

297.9 

291.6 

285.4 

279.4 

273.6 

268.0 


200 

400 

600 

800 

1000 

1200 

1400 

1600 

1800 

2000 

2200 

2400 

2600 

2800 

3000 

3200 

3400 

3600 

3800 

4000 

4200 

4400 

4600 

4800 

5000 

5200 

5400 

5600 

5800 

6000 

6200 

6400 

6600 


Mean Temperature of Air Column in Fahrenheit Degrees 


- 20 ® - 8 ® 0 ® 10 ® 20 ® 30 ® 40 ® 50 ® 60 ® 70 ® 80 ® 


Altitude 
in Feet 
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REDUCTION OF THE BAROMETER TO SEA LEVEL— ENGLISH UNITS I 

TABLE B. VALUES IN INCHES TO BE ADDED j 

I 

(From SmUhtonian Meteorological Tables, 3d Ed., 1907.) i 


Temp. 

—Alt. 

Factor 

Barometer Reading in Inches 

Temp. 
- Alt 

Barometer Reading in Inches I 

31 

30 

29 

28 

27 

Factor 

25 

24 

23 

22 

21 

1 

0.04 

0.03 

0.03 



175 

5.58 

5.36 




5 

0.18 

0.17 

0.17 



180 

5.76 

5.53 

5.30 



10 

0.36 

0.35 

0.34 

0 32 


185 

5.93 

5.70 

5.46 



15 

0.54 

0.52 

0.51 

0.49 


190 

6.11 

5.87 

5.62 



20 

0.72 

0.70 

0.68 

0.65 


195 

6.29 

6.04 

5.79 



25 


0.88 

0.85 

0.82 


200 

6 47 

6.21 

5.96 



30 


1.05 

1 .02 

0.98 


205 


6.39 

6.12 



35 


1.23 

1.19 

1.15 


210 


6.56 

6.29 



40 


1.41 

1.37 

1.32 

1.27 

215 


6.74 

6.46 



45 


1.60 

1.54 

1.49 

1.44 

220 


6.92 

6.63 

6.34 


50 



1.72 

1 66 

1.60 

225 


7.10 

6.80 

6.51 


55 



1.90 

1.83 

1.76 

230 


7.28 

6.97 

6.67 


60 



2.07 

2.00 

1.93 

235 


7.46 

7.15 

6.84 


65 



2.25 

2.18 

2.10 

240 



7.32 

7.00 


70 



2.43 

2.35 

2.27 

245 



7.49 

7.17 


75 



.... 

2.53 

2.43 

250 




7.34 


80 

.... 



2.70 

2.60 

255 




7.51 


85 

.... 



2 88 

2.78 

260 

.... 



7.68 

7.33 

90 

.... 



3.06 

2.95 

265 





7.85 

7.49 

95 




3.24 

3.12 

270 




8.02 

7.66 


28 

27 

26 

25 

24 


22 

21 

20 



75 

2.53 

2.43 

2.34 



275 

8.19 

7 82 




80 

2.70 

2.60 

2.51 



280 

8.37 

7.99 




85 

2.88 

2.78 

2.67 



285 

8.54 

8.16 




90 

3.06 

2.95 

2 84 



290 

8 72 

8.32 




95 

3.24 

3.12 

3.01 



295 

8.90 

8.49 

8.09 



100 

3.42 

3.29 

3.17 



300 

9 08 

8.66 

8.25 



105 

3.60 

3.47 

3.34 

3.21 


305 

9 26 

8.83 

8.41 



110 


3.65 

3.51 

3.38 


310 

9 44 

9.01 

8.58 



115 


3.82 

3.68 

3.54 


315 

9.62 

9.18 

8.74 



120 


4.00 

3.85 

3.70 


320 

9.80 

9.35 

8.91 



125 


4.18 

4.02 

3 87 


325 


9.53 

9.08 



130 


4.36 

4.20 

4.04 


330 

.... 

9.71 

9.24 



135 


4.54 

4.37 

4.20 








140 



4.55 

4.37 

4.20 







145 



4.72 

4.54 

4.36 







150 



4.90 

4.71 

4.52 







155 



5.08 

4.88 

4.69 







160 



5.26 

5.06 

4.85 







165 



5.44 

5.23 

5.02 







170 

.... 

.... 

5.62 

5.40 

5.19 
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STANDARD LETTER SYMBOLS AND ABBREVIATIONS 


At present the following publications in this field are available: ^ 

1. ^American Standard Abbreviations for Scientific and Engineering Terms,” 
ASA Z 10.1 (1941). To be revised in 1948 or 1949. The American Association of 
Physics Teachers also has a Committee on Nomenclature and Abbreviations imder 
the chairmanship of Duane Roller, Harvard University. 

2. “American Standard Letter Symbols for Hydraulics,” ASA Z 10.2 (1942). 

3. “American Standard Letter Symbols for Mechanics of Solid Bodies,” ASA Z 
10.3 (1942). 

4. ^‘American Standard Letter Symbols for Heat and Thermodynamics, Including 
Heat Flow,” ASA Z 10.4 (1943); see also Am. J. Physics 11, 544 (19^). 

5. “American Standard Letter Symbols for Physics,” ASA Z 10.6 (1948). 

6. “American Stcmdard Letter Symbols for ChemicEd Engineering,” ASA Z 10.12 
(1946). 

7. “Illuminating Engineering Nomenclature and Photometric Standards,” ASA Z 
7.1 (1942). 

8. “American Standard Letter Symbols for Gear Engineering” ASA B 6.5 (1943). 

9. “Report of a Joint Committee of The Chemical Society, The Faraday Society 
and The Physical Society on Symbols for Thermodynamical and Physico-Chemical 
Quantities and Conventions Relating to Their Use.” 

10. “International Electrotechnical Letter Symbols,” U. S. National Uommittee 
of the International Electrotechnical Commission, USNC 67 (1946). 

Publication No. 9 above may be obtained from The Chemical Society, Burlington 
House, Piccadilly, London, W. 1, England; all the other publications are distributed 
by the American Standards Association, 70 East 45 Street, New York 17, N. Y. 

The following list for physics embodies the final recommendations of the following 
Joint Committee on Letter Symbols for Physics of the American Standards Associa- 
tion and The American Association of Physics Teachers: Harold' K. Hi^hes, Chair- 
man, Socony^Vacuum Laboratories, Brooklyn 22, New York; E. L. Chaffee, Harvard 
University; A. W. Foster, University of Western Ontario; A. T. Jones, Smith College; 
Victor F. Lenzen, University of California; Duane Roller, //arrord University; 
M. W. Zemansky, College of the City of New York, as published in the Am. J. Physics 
16, f64 (f945) and reprinted here by permission. In this list, symbols separated by 
commas are alternates of equal rank; reserve symbols, the use of which is discouraged, 
are given in parentheses. 


(24) 

iill 


absorptioa coefficient for a room, (27) 

mean (acous.) a 

absorption index [ = (\/47ra:)ln/\}/P ] . . . k (28) 

aoceleratioii , a iiKular a 

acceleration, gravitational g (29) 

local value gc 

standard value [ » 980.665 cm/sec^] go 

acceleration, linear a (30) 

acceleration of free fall — ir (31 ) 

accommodation coefficient a (32) 

action S (33) 

action variable J (34) 

activity at time I (radioactivity) I 

activity (chem .) ....... . a 

activity, initial (radioactivity) Iq 

adiabatic exponent [p Vy «» const.] y 

admittance (reciprocal impedance) ... Y 
admittance with plate load, grid or 

imput [ ■» — jbg] yg 

admittance, output (plate) [ « trp — 

alBn/ty I electron [ *« vi/e, volte] ^ 

affinity, gross electron [ >« Wg/e, volte] . ^ 

altitude h,y 

amplification factor 

f —(dCp/dCg)ip), . fl 

ampfification factor, gas (photo- (47) 

etcetrieiubc) P 

amplifioationofami^fier, power. . A,Ap (48) 

amplification of amplifier, voltage . A^Aw 

amplitude A 


1 35) 
36) 
37 ) 
38) 
39) 
40) 
41) 
42) 
43) 


amplitude of simple harmonic pres- 
sure (acou«.) P 

angle of incidence, or angle between 

ray and normal in first medium . i 
angle of refraction, or angle between 
ray and normal in second me- 
dium fl>\ r 

angle, critical 0a 

angle, epoch c, ( 0 ) 

angle, glancing ^ 

angle of contact B 

angle of deviation 4 

angle of diffraction ^ 

angle of incidence, principal 0 

angle of minimum deviation £>, 4m 

angleof optical rotation. B 

angle of reflection r 

aufile of slope in image space u 

in object space u 

angle, plane B, (ot, fi) 

angle, polarizing, or principal angle 

of incidence in dielectrics ^ 

angle, refracting, of prism A 

angle, solid ^ 

angular frequency of free vibrc-tion 

with damping o»\(n) 

angulcur frequency of impiessed 

force. «i (p) 

angular frequency without damp- 
ing (n) 
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(49> angular frequency, or periodicity, or 
angular velocity 

[ 2ir/, radians /time] cj 

'50) aperature {optics) a 

*51) area A, S, a 

*52) area of cross section, walls (ocous.)- • • S 

*53) atomic number z 

*54) atomic volume V 

|55) atomic weight A.M 

56) attenuation, optical D 

lS7) attenuation constant a 

?58) azimuth angle (optics) ^ 

(59) azimuth angle, principal ^ 

(60) base of natural lugorithms 

[« 2.718...] «. e 

(61) Bohr (or orbital) magneton 

[=«h/4vmc] MO 

(62) Bohr radius [« h2/4Tr*me2] ai 

(63) Boltzmann constant k 

(64) Boltzmann function [ = Xrit In ni] . . // 

(65) Bragg planes in a crystal, spacing of . d 

f hi[ = nk\ 

(66) Bragg reflection indices < /» 2 [ = nk] 

= n[\ 

(67) breadth, or width h 

(68) brightness, or luminance 

r=d//d^coa»] B 

(69) candiepower. or luminous intensity 

[dF/d«] / 

(70) capacitance, or permittance C 

('71) capacitance, partial (with suitable 

siiliscripta) . e 

(72) capacitance. reciproc:aI, or elastunce . S 

(73) capacitivity, or aieleotric coefficient 

(dielectric constant 

In cgs units e 

In mks units (src permittivity ) ^ .... «r 

(74) Cauchy constants fn = A 

C/X<] . . A, B, G 

'75) charge density, linear .. .... X 

,76) charge density, surface <r 

,77) charge density, volume p 

,78) charge, electronic — c 

J9) charge, electric g,Q 

(80) chemical potential (see Gibbs function) . p 

(81) circleof least confusion, radius of .. Z 

(82) coeflicient of starting, or sialic (use/ 

when p designates the Poisson 
ratio) . . 

(83) collision frequency, molecular 

(no. /time) Z 

(84) compliance C 

(85) compressibility factor (coeflicient of 

compressibility; reciprocal of 
volume modulus of elasticity) ... ^ 

(86) concentration (solvlions)^ or use 

bracket [ ] notation c 

(87) concentration, molecular, or mo- 

lecular density [ =»= N /V] ...... n 

(88) at 0**C and 1 atm (Loschmidt 

number) n# 

(89) condensation (acou5.) * 

^90) conductance, electric. G. g 

,91) conductemce. grid or input Qa 

conductance, grid, at zero frequency 
and constant plate potential 

( “ {big/dVa)vp^ ^ 

conductance, plate or output. ....... gp 

(94; conductance, plate, at zero fre- 
quency and constant grid po- 

tential[** {dip/dvp)vp] 

^95) conductivity, cdtsctrio «»■» (t; 

.96) conductivity, equivalent 

(mho/equi valent) ^ 

conductivity, molecular (mho/mole) . . p 
conductivity of an opemog. 

acoustic 

\99) omiduotivity. thermal * 


(100) contrast of photographic emulsion .... . 

(101) control ratio, grid (thyrtxirons) . . . . p 

(102) co-ordinate, generalized \ 

(103) current, average /ac, / 

(104) current, conduction / 

(105) current, convection /, ptj 

106) current density, electric J 

.107) current di^lacement 

108) current, effective (nus) I 

1 09 ) current, instantaneous i , ( / ) 

,110) current, maximum /m, (/max) 

111) current, maximum peak Imp 

112) current peak Ip, (/p*i 

1 113) current, quiescent I 

114) current, saluratiou I, 

115) current, steady, direct I 

116) curvature K 

117) decay constant [ TV « iVo exp( —X/) ... X 

118) decay modulus [s » A cosCwt + 0) 

expi—t/r)] r 

J 119) deflection beam, galvanometer, etc. ... 5 

120) degeneracy (statistical weight) g 

121) degrees of freedom (kinetic theory ^ 

Gibbs phase rule) / 

1122) density [= m/V] p, (D) 

(123) density, linear (mass /length ) . ... X. (p) 
tl24) density, molecular, or molecular con- 
centration [ = N /V] n 

(125) at O'^C and 1 atm (I.i 08 chmidt 

number) no 

(126) density of electric charge, volume p 

(127 ) density of electric flux f = d^/dA]. ... D 

(128 ) density of magnetic flux B 

(129) density, optical [ =» logioPo/P] ab- 

sorDance D 

[130) density, surface m/A] or, (p) 

131 ) density, vapor p 

132) depth and height h, y 

,133) deviation i 

,134) diameter D 

,135) diameter of molecule, collision a 

136) dielectric coeflicient, or capacitivity 

(see permittivity) e 

137) dielectric flux density [ 'Jr ac yD»dA]. D 

138) dielectric flux, total [ = y*/>*d>l] 'i' 

139) difference in phase (o.g. cm) 6 

140) diffusion, c^fliciont of (fluid ). ... /I. (aO 

141 ) dioptric jjower [ * rt//J D 

142) Dirac h[ = h/2rr] 

143) direction cosines U n 

144) disintegration constant 

[N = X 


(145) dispersion [— dn/dX] e 

(146) dispersion, angular [ =» d9/dX] D 

(147) dispersive power [** (np — nc)/ 


i l48) dispersive power, reciprocal of v 

149) displacement, angular 9 

150) displacement components (of sound- 


(151) displaoemeui constant. 

Wien[«X«71.., h 

(152) displacement, electric D 

(153) displacement flux density D 

(154) displacement flux, total electric 

[«yD-dA] ^ 

(155) displacement in general s 

(156) displacement, linear • 


(159) displacement, transverse 


(161) dissooiation, degree of (electrolytes)... a 

(162) distance, onfimlar $ 
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(163) distance between adjacent principal (222) 

foci of two lens units A (223) 

(164) distance between a principal plane 

of a lens system and the ap- (224) 

propriatc principal plane of a unit p 

(165) distance between image and prin- (225) 

oipal focus of image space x* (226) 

(166) distance between image and cor- 

responding principal plane (227) 

(image distance) s' (228) 

(167) distance between lens units in an (229) 

optical system d 

(168) distance from neutral axis to extreme (230) 

fiber (6eam«) c (231) 

(169) distance between object and prin- (232) 

cipal focus of object space x 

(170) distance between object and cor- (233) 

resfionding principal plane (ob- 
ject distance) # (234) 

1 171) distance, image (op/ic9) s' (235) 

172) distance, interplauar (Bro</p laio) d (236) 

173) distance, linear * (237) 

174) distance, object (optics) s 

175) distanoeof approach, closest possible (238) 

(in Rutherford scattering formula) b (239) 

(176) distance, radial r (240) 

^177) distribution function f,F 

i l78) double layer, strength of surface P$ 

179) efficiency rj 

180) efficiency, voltage [== Fthoor/Vattuhi ] (241) 

(eledrolysis) w (242) 

(181) elastance, or reciprocal capacitance. . . S 243) 

(182) elasticity, modulus of shear . G,n ,244) 

(183) elasticity, volume modulus of (re- J245) 

ciprocal of compressibility factor). B .246) 

(184) electric flux density [4^ yO-dA]. . . D .247) 

(185) electric flux, total [= /D-dA] ^ (248) 

(186) electromotive force, or enif £, (E) 

(187) elongation, total (deflection) S |249) 

(188) emission, total electron (saturation) . . ,250) 

(189) emissivity ^251) 

(190) monochromatic (color, spectral) .. . ex' .252) 

(191) total value e', e*' .253) 

(192) emittance « (254) 

(193) endoorrectionfor a tube (acou 9 .) .. ..a (255) 

energy 

(194) density of radiantf « d(//dVl .... a (256) 

internal or intrinsic (Iherrnodyn.) 

per atom or molecule u, um (257) 

per mole a, (/, Um 

per unit mass a (258) 

total value U 

kinetic Ek^ (T) 

average molecular [ = e (259) 

luminous [» ^Fdi] Q (260) 

nuclear dissociation A 

(203) of vibration Ea (261) 

(204) potential Ep, I/, (V) 

(205) radiant U (262) 

(206) 8elfl«mc2] c (263) 

(207) spectral radiant [“ dt//dX] Ux (264) 

(208) storage factor Q (265) 

(209) total EM (266) 

(210) work W,(w) (267) 

enthalpy (heat content) 

per atom or molecule A, km 

per mole KlIMm (268) 

per unit mass /» (269) 

total value H (270) 

entropy 

per atom or molecule s, sm 

per mole bMMm (271) 

per unit mass 9 

total value S (272) 

eouilibrinm constant (products /re- 
actants) K (273) 

(220) e^volent weight, electrochemical M/Z 

(221) equivalent, Joiue J 


expansion, total thermal 

expansivity, linear, or coefficient of 

linear expansion 

expansivity, volume, or coefficient of 

volume expansion ^ 

exposure [ == Eh S 

extinction coefficient (=» (1/c/) 

logjoPo/jP] c 

Faraday constant or equivalent F 

field strength, electric £ 

field strength, or field intensity, mag- 
netic H 

figure of merit of inductance [ = X JR] Q 

filament (subscript designation) / 

fine-structure or Sommerfeld 

constant [ = 2ve^/<^] a 

fluidity (reciprocal of viscosity) 0 

flux 

electric f- yD-dA] '9 

luminous ¥ 

mugneLiefss yB*dA] 0 

radiant, or radiant power 

[«= dU/di] P 

flux density , magnetic B 

flux density, profiagation H 

flux density, radiant, or irradiance 

r = d4>/dA or dP/dA] W 

(When referring to a source is 
called radiancy, symbol (R) 

focal length of image space f' 

focal length of object space f 

force F 

force constant [ = — P/«l k 

force, gravitational F^ Fg 

force in a string or membrane .... P, (7*) 
force, shearing (in beam section) .... V 
force, stretching (“tension’*)* iu 

< string or membrane F 

formality F 

free path /, X 

free path, mean I, X 

free path. Tail It, Xr 

frequency (elec, circuits, mech., acous.). f 
frequency (oplics, quantum ttwory ) .... v 
freqpiency, angular, of free vibration 

with dumping u', (n') 

frequency, angular, of impressed 

force w, (p) 

frequency, angular, without damp- 
ing «, (a) 

frequency, angular, or periodicity, or 
angular velocity [ = 2irf, 

radiun/time] w 

frequency deviation [ = Af/fr] ^ 

frequency of molecular collision 

(no./time) . . . . Z 

frequency, pliotoelectrie 

threshold yo, (fo) 

frequency, resonant, or natural fr 

fr^uency, rotational [rev /time] n 

friction, coefficient of g 

rolling fir 

sliding, or kinetic g* 

starting, or static g< 

(use^ when g designates the Pois- 
son ratio) 

fu^acity / 

gam of amplifier, voltage A, A v 

gas constant, molecular, or Boltx- 

mazm constant ” 

gas constant 

universal [pF «» nRT « mRT/M; 

pvM * 7?71 R 

specific [pt» =s rT, where v «* V/m 

and r *= R/M] r 

Gibbs function equalioD, integration 

constant of * 

Gibbs function 
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partial molal, or ohemical. po- 
tential [ dG/dn] fjt 

per atom or molecule g, gm 

per mole [ =» G/n] y, G, Gm 

per unit mass g 

total value H — TSf\ G 

grating apace ^ (distance between 

corresponding points) d 

gravitational constant, Newtonian. . . G 

grid control ratio (thyratrons) ft 

grid or imput admittance with plate 

load [ ^ - j6al yg 

gnd, control. Use subscript 0 , or ^i, 
etc., nunoberod from cathode 
grid, injector. Use subscript git etc., 
numbered from cathode 
grid-plate transadmittance 

[ = ggp — jftflp] ygp 

grid-plate transadmittaiice, real part 
of, or grid-plate transcon- 
ductance. . . .^ Qgp^ (gn) 

^romagnetic ratio g 

half angle subtended at point object 

by objective of microscope a 

half -life (radioactivUy) T 

Hamiltonian function or operator ... Jf 
Hamiltonian function or operator, 

perturbing.^ 5C 

Hamilton- Jacemi equation variable, 

time dependent W, {V) 

head (hydrodyn.) h 

heat capacity 

per atom or molecule e, em 

per mole. f, C, Cm 

per unit mass (specific heat ca- 


pacity). 

total value C 

(Use subscript p or « to indicate 
constancy of pressure or volume) 

heat content, relative . . .^ .. L 

heat, electric or mechanical equiv- 
alent of (Joule equivalent) J 

heat entering system q 

heat flow path, length of L^l 

heat of reaction or phase change 
(evaporation, fusion, sublimation, 
etc.) 

per atom or molecule Ah, Ahm 

per mole Ah, A//, AHu 

per unit mass Ah 

total value All 

heat, quantity of ; • • Q 

heater, reference to (attach subscript 

to symbol) * 

height, depth and thickness h, y 

height of image 

height of objisct.^ , y 

Helmholtz function, or maximum 
isotliermal work function 

per atom or molecule a, am 

I>er mole a, -A, Am 

per unit mass ® 

total value [ — U — TS] A 

Henry law constant ^ 

Hertzian vector “ 

humidity, absolute ^ 

humidity, relative 

hydrolysis constant \ l 

hydrolysis, degree of (eledrolysis) • . • • - « 

ice point • • “ 

illuminance, or amount of illumina- 

tion[»dF/dA]. ^ 

imaginary unit (« •s/—!* same as 

right-angle turning^ operator; ^ ^ 

use j in electric circuits) * 

impact parameter (Hutherford scat- 
tering formula) P 


(325) impedance; acoustic impedance . . . . Z 

(326) impedance, specific acoustic [ « ZAJ. . z 

(327) increment, finite fi, A 

(328) inductance L 

(329) inductance, mutual Af, JLu, etc. 

(330) inductance, reciprocal F 

(331) induction coefficient, or partial 

capacitance coefficient e 

(332) induction density, electric D 

[383) induction density, magnetic B 

^334) induction, electric flux of [ » y*D-dA]. 
.335) induction, magnetic flux of 

^ f=/BdAl « 

(336) inductivity, or ahsoliito permeability . . ft 

(337) inertia of photographic plate i 

(338) integration constant of Gibbs func- 

tion equation / 

(339) intensity, acoustic (e.g., erg cm“%ec~i)- / 

(340) Intensity, luminous f »» dF/dta] / 

(341) intensity of magnetization, or mag- 

netization [ » m/V] M 

(342) intensity, radiant [ s d^/d<a =» dP/doiJ J 

( 343 ) ionization, degree of {solutions^ 

electrolytes) a 

( 344 ) irradiance, or radiant flux density 

(=d4»/dAordP/dA] e,H 

( 345 ) Joule fH]ni valent (electric or me- 

chanical equivalent of heat) J 

(346) Joule-Thomson (Kelvin) coefficient 

[=^{dT/dp)a] M 

i 347) Kerr constant K 

348) l/hT $ 

349 ) Lagrange function, or Lagrangian 

[-F* -Fp] L 

[350) Ijonde factor. g 

351) leakage coefficient, magnetic o 

[352) length I 

^ 353 ) length of arc or path 9 

^354) length of image y* 

[355) length of objecjt (optics) y 

356) length of prism base t 

[ 357 ) length of vibrating string, rod or tube. I 

|358) length, optical A 

[359) length, rest lo 

[360) light, quantity of Q 

[361) light speed in vacuum c 

362) load per unit displacement k 

[363) Lorentz unit [ = Be/4/7rmc^] L 

,364) Loschmidt number no 

(numlier of molecules per unit 
volume at 0®C and 1 atm) 

(365) luminance, or brightness [ =* d//dA 

VQB$] B 

(366) luminosity (luminous efficiency, 
monochromatic or visibility 
factor) [ == Fx/Px * Fx/4»x] .... K\ 

(367) luminous efficiency [ = F/P, X =» 

5550AJ K 

(368) luminous energy [ = y*Fdf] <? 

(369) magnetic field strength, or magnetic 

field intensity H 

i 370) magnetic flux I = y’B-dA] ♦ 

371 ) magnetization m/V] M 

372 ) magnetization, specific [ “» M/p] ...... cr 

373 ) magnetomotive force, or magnetic 

scalar potential (f 

(374) magneton, nucl^r [ « /io/1838] m 

(.375) magnification, linear m 

(376) magnification, angular [ » tan u'/tan u] y 

( 377 ) mass (general use) m 

(378) mass of atom or molecule m, mr 

( 379 ) mass of electron (use nu when m is 

magnetic quantum number) m 

(380) mass per unit area v, (p) 

(381) mass per unit length X, (p) 

(382) mass per unit volume (density) . . . p* (1>) 
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(383) maas, reduced ■ 


■ JL+JL. 

mi ms 


/384} 

^385) 

(386) 

(387) 

(388) 

(389) 

(390) 

(391) 

(392) 

(393) 


[394) 

395) 

396) 
397 
398’ 
399 


400) 

401) 
.402) 

(403) 

(404) 

(405) 

U 06 ) 

: 407 ) 

408) 

409) 

410) 

411) 
!412) 

(413) 

(414) 

(415) 


(410) 

(417) 

(418) 

(419) 

(420) 


(421) 

(422) 

(423) 

(424) 

(425) 

;426) 

427) 

428) 

429) 

430) 

431) 

432) 

433) 

434) 

435) 

436) 
!437) 

(438) 


mass, rest mo 

mean-life (rculioaetivity) r 

Miller indices k, I 

mixinff ratio, or water-vapor content . . to 

modulation factor. rn 

modulus of decay [s ^ A cos («£ + 

^)exp(— //r)] T 

mcxlulus of elasticity, shear G, n 

modulus of elasticity, volume (re- 
ciprocal of cotnpressibilily factor) H 
modulus of elasticity. Young .... E,Y 
modulus of section ( *=* 7 /c, whore e 
is distance of neutral axis from 

extreme liber] ^ 

molecular cross section, effective. . . tr^S 

molecular mass m, ntm 

molecules, number of ■ * • 

mole factor, or van*t Hoff coefficient . . . c 

moment, electric P 

nomen t, quadrupole (electric) Q 

Doment, magnetic m 

moment of area [ *= y*yd>l] 0 

moment of atom, molecule or dipole, 

electric M. 

magnetic /im. g 

moment of inertia /, Ixx, etc., (J) 

moment of inertia , areal 7 

polar Sr^A] J 

rectangular ( = y'y*dy41 

momentum, generalized p 

Napierian base <, e 

normality C 

normalization factor (probabilUy) N 

number n 

number of atoms or nuclei (if more 

than one type is considered) /Vi, * . . . 
number of atoms or nuclei at time ( 

(radioactivity) . 

num^r of atoms or nuclei, initial 

(radioactivity) 

nunriber of atoms or nuclei, initial (if 
more than one type is con- 
sidered) 

number of components (Gibbs phase 

rule) 

number of 1 ines of a gra ting, total 
number of molecular collisions per 
unit time, or collision frequency, 
number of molecules (total) . 
number of molecules per mole at 
0°C and 1 atm (Avogadro num- 
ber) . . . 

number of molecules per unit volume 

(molecular concentration ) n 

at 0°C and 1 atm (Loschmidt 

number) no 

number of moles n 

number of phases (elec, circuits) . . . m 
number of revolutions or rotations 

per unit time n 

number of turns or of conductors N 

orbital (or Bohr) magneton go 

order of spectrum m, (n) 

oscillation period T 

rath difference, optical. A 

Peltier coefficient n 

Peltier ratential Vw 

periodicity [ » 2irf] w 

periodicity, resonant wr 

period of a periodic motion T 

permeability or inductivity, magnetic, g 
permeability, reciprocal, or re- 
luctivity f *» 1 /gj V 

of free space po 


N 

No 


No 


(439) 

(440) 

(441) 

(442) 

: 443 ) 

444) 

445) 

446) 

447) 
J448) 
;449) 

450) 

451) 


(452) 

(453) 

(454) 

(455) 

(456) 

(457) 

(458) 

(459) 


(460) 

461) 

462) 

463) 

464) 
;465) 

(466) 

(467) 

(468) 

(469) 

(470) 

(471) 

(472) 

(473) 

(474) 
; 475 ) 
476) 
‘477) 
478) 

(479) 

(480) 

(481) 

(482) 

(483) 

(484) 


(485) 

(486) 

(487) 

(488) 

(489) 


(496) 


permeability, relative magnetic 

[» g/gomks units] 

permeance [ » L/N*] P 

permittance, or capacitance c 

permittivity (rnks units; wee capac- 
itivity) < 

of free space 

relative [ ■■ e/«] ,, 

phase angle ^ 

phase constant fy a + j/8] 

piezoelectric strain constant or modulus i 

piezoelectric stress constant 

Planck constant 

Planck function [ * —A /7^ ^ 

Planck radiation law constants 

plate t>ower 

? late resistance rp 

'oisson ratio v 

polar coordinates r,e 

polarization, electric P 

polarization, surface, or strength of 

double layer (rise.) P, 

polarization, magnetic, or magneti- 
zation M 

position vector r 

potential, chemical (see Gibbs 
function) 

potential coefficient, partial p 

potential difference, average. , . . Vav, V 
potential difference, contact or Volta . Vv 

potential difference, electric V 

potential difference, excitation V. 

potential difference, instantaneous . . v 
potential difference, maxtmtim 

Vm. (V«ax) 

potential difference, maximum peak 

Vm, Vmp 

potential difference, peak. . Vp, (Vpk) 

potential difference, Pel tier VV 

potential difference, quiescent . . . V 

potential difference, rins or effective . V 

poteatial difference, Seebeck V* 

potential difference, Thomson VV 

potential difference, steady d-c . V 

potential, electric V 

potential, electromagnetic scalar ^ 

potential energy Ep, IJ, { V) 

potential, inner (metals) V^, V* 

potential, ionization VV 

potential, kinetic, or Lagrange func- 

tian(« Ek ~ Ep) 

potential, magnetic scalar (mag- 
netomotive force) ^ 

potential, magnetic vector A 

|K>lential, velocity (Aydroefyn.) ^ 

(Use same system of subscripts m 
for current except that P, unmodi- 
fied, signihes average power) 

power, active (elec, ) f 

power, emissive, monochromatic. . dii 

jiower, emissive, total ^ 

power, input 

power of lens system, or refracting 

power [ *» n//, diopters] 

power, output L'* 

power, plate p' ? 

power, radiant, or radiant flux ^ 

powM*. thermoelectric g 

Poynting vector • • • • i : .* ‘ 

pressure { *» F/A\ (Use P for total 
pressure when p represents 

vapor pressure) 6 

amplitude of simple harmonic ‘ 
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(497) rtatic Po 

(498) varying..... p 

(499) pressure, cntical 

(500) pressure, osmotic P, 11, (t) 

(501) pressure, partial p 

(502) pressure j vapor p 

(503) probability p 

(504) product of inertia /xv, etc. 

(505) propagation constant [ == a + j/91 . . 7 

(506) piilsatance, or periodicity [ =» 27r/j . . . 

(507) Q-faclor, or quality factor of reactor 

: -x/m 

(508) quantity of light, or luminous energy 

[« yFdlL Q 

quantum number 

azimuthal or orbital I 

azimuthal or orbital, total L 

hyperfine I J\ F 

inner, total , J 

magnetic m 

magnetic, total M 

principal n 

rotational R 


(509) 

(610) 

(511) 

(512) 
: 513 ) 

514) 

515) 
'516) 
517) 
(518) 

(519) 

(520) 

(521) 


spin. 


spin, total 

spin, nuclear I 

vibrational....^ v 

(Strictly, spin is not a quantum 
number) 

(522) radiancy, or radiance, or radiant flux 

density fd4»/dvl = dP /dA] . (fl, W 

S 523) radiant energy . . U 

524) radiant energy density [= df//dVl . u 
525) radiant energy, speotrul (mono- 
chromatic) f = a(y/rfXJ f/A 

(526) radiant flux density [=*d#/dA or 

dP/d>ll 

(When referring to a source is 
called radiancy, symbol (R) 

(527) radiant intensity, sfiectral [= dJ/dX] J\ 

(528) radiant power, or radiant flux 

[=»dZ7/d/J 

(529) radiation law constants (see Planck 

radiation law constants) . . ri, et 

(530) Stefan-Boltzmaun «r 

(531) Wien b 

(532) radius r 

[533) radius of circle of least confusion Z 

534) radius of curvature p 

535) radius of gyration .... . fe 

'536) radius of image of a point Z 

[537) radius of lens zone h 

,538) radius of nucleus r 

,539) radius of tube, disk or membrane 

(aeous.) a, (/() 

[540) radius vector ** 

^541) range (radioactivity) R 

542) ratio of speed to sjieed of light [ - »/cJ . 

[543) reactance, acoustic reactance X 

l 544) capacitive Xa 

545) inoiuctive Xi, 

[546) reactance, specific acoustic [XA ] ...... x 

547 ) reaction rate, specific, or reaction 

velocity constant * 

|548) reaction velocity [ « — dc/dt] . » 

,549) reciprocal impedance, or admittance^ . Y 
,550) reciprocal permeability, or reluctivity p 

,551) recombination, coeflicient of a 

,552) rectangular coordinates 

>553) reflectance, or reflection factor 

(554) reflectivity 

(555) refractive index J 

(556) refractive index, group^. n®, (Ma) 

(557) relative dielectric coefficient, or spe- 

cific inductive capacity «» «»• 

(558) relative magnetic permeabihty . • • • t^tpr 


(559) relativity ratio {>■ r/e] 0 

(560) reluctance (R 

(561) reluctivity [ l/gj v 

(562) resilience, coefficient of, or coefficient 

of restitution e 

(563) resistance, acoustic R 

^564) resistance, electric R,ir) 

565) resistance, plate. ^ 

[566) resistance, radiation R 

567) resistance, specific, or resistivity p 

568) resistance, stiecific acoustic 1 * RA] . . r 

[569) rraistance, thermal R 

[570) resistance, thermal coefluueut of a 

571) resistivity, or siieciiic resistance p 

572) resistivity, thermal 1/s 

1573) resolvingpower of telescope, angular. . a 
'574) resonance iieriodicity u, 

575) restitution, coefficient of, or resilience, e 

[576) restoring force per unit displacernettl. . k 

[577) reyoltiiions or rotations per unit time, n 
|578) Richardsou equation factors 

[/. = A^ -«rj yt.6 

(579) rignt-angle turning operator ( * V - 7 I; 

use j in elec, circuits) j, i 

(580) rigidity, or shear modulus of elasticity . n 

(581) rms (effective) potential difference. . . V 

(582) rotation, specific [= ^//c] a 

(583) rotation, siM^cific magnetic, or Verdot 

constant K « 

(584) Rydberg constant R 

(585) Rydberg constant for infinite mass. . /?» 

(586) safety factor IW 

(587) sag or deflection of beam. . . .^ 5 

(588) scattering coefficient (turbidity) s 

sensitivity of phototube 

(589) static S 

(590) dynamic $ 

(591 ) shear modulus of elasticity G', n 

(592) shell, strength of magnetic I 

(593) slip (elec, machinery) o,s 

(594) Sommerfeld, or fine-structure, constant 

[ = 2ve^/ch]. . a 

(595) spacing of Bragg planes in a crystal. . . d 

(596) specific heats, ratio of [ = Cp/cv] y 

(597) speed u, v 

(598) speed at time t u, ut, v, vt 

(599) speed, angular ^ « 

(600) speed, average tl, p, iiav, tn 

(601) speed, initial uo, 00 

(602) speed, linear or particle u, 0 

(60.3) speed, most probable d, 6, (co), a 

(604) 8 i>eed of light in vacuum; speed of 

sound . . . a 

(605) speed, rms ff, 8 , (C) 

(606) spin * 

(607) nuclear i 

(608) total ... . „ , S 

(609) spring constant I =» —F/s] , . h 

(610) square-root of minus one f « i. * 

(This is the si>eoial case, whore 
0 =s 7 r/ 2 , of the operator exp 
which turns a vector through the 
angle use j in elec.) 

i '611) Stefan-Boltzmann constant [= (R/TiJ. a 

'612) Bteradiancy [ « dJ/cL4 cos J (B, /V 

613) strength of magnetic pole p, (m) 

614) stren^h of magnetic shell / 

615) strength of simple acoustic source A 

(616) summation operator S 

'617) super-compressibility factor y 

'618) surface tension 7 1 e 

'619) susceptance ;«••••*;, ® 

’620) susceptibility, electric [P « v 

[621) 8 U 8 ce^ibilit|j,^volume magnetic ^ 

(622) susceptibility, specific magnetic 

I- ik/pl X 
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623) 

624) 

625) 

626) 
627) 
1628) 

[629) 

[630) 

[631) 
632) 


634) 

635) 

636) 
1637) 

(638) 

(639) 

(640) 

(641) 

(642) 


(643) 

(644) 

(645) 

(646) 

(647) 

(648) 


Tait free path It, 

temperature, absolute T, (0) 

temperature coefiicieat of resistance ... a 

temperature, critical U, To 

temperature, Debye characteristic ... 0 

temperature, Kelvin 

temperature of ice point 

absolute To 

ordinary to 

temperature, ordinary /, (<0 

tension (force) in sprinf? or membrane. F 
thermal expansion, ooefiicient of, or 
^ expansivity 

linear a 

volume [ = m -f « 4- oal d 

thickness and height k, y 

Thomson coefficient. a 

time (Use r when i is used for tern- 

perature) t, (r) 

timeoonstant . r 

time-dependent variable in llamilton- 

Jacobi equation W, ( V) 

time, reverberation. ^ — T 

torque per unit twist, or torsion 

constant ^ k 

transconductance, grid-plate (real 
part of grid-plate tronsadmit- 

tance) gpa, (ffm) 

transconductance at zero frequency 
and instant plate potential 

[=* (dip/dVg)rp 

transmittance [ « P/Po] . . ^ t 

turning operator, 90® (=» V-fjusej 

in elec, circuits) /, i 

u/c 

valence z 

Van de Waals constants 


h 


[653) 

654) 

655) 

656) 
!657) 
(658) 


;659) 

660) 

661) 

662) 

; 663 } 

:664) 

665) 

666 ) 

667) 


[(/»+^)(V-n6) a. 

Van’t Hoff coefficient { 

vapor pressure constant i 

variable t,, y, z 

variable in Hamiltoii-Jacobi equa- 
tion, time-dependent tV, (V) 

vector in JV-direction, unit i 

in y-direction j 

in Z-direction k 

tangent to path, unit r 

vector, position r 

vector turning operator [ =» V • T* » 
(This is the special case, where 
0 « ir/ 2 , of the operator exp i<f> 
which turns a vector through toe 
angle 0 ; use j in elec, circuits) 

vefocity Uo v 

velocity, angular w 

velocity, average u, V, uav, va* 

velocity at time t h, v, u«, wt 

velocity, componeuts of linear or 

particle ux, uv, u« (u, v, w) 

velocity constant, reaction k 

velocity, group u, v* ua, V 0 

velocity, initial iio, vd 

velodt^r, ionic (with suitable sub- 
script) u 


[ 668 ) velocity, linear or particle u, v 

^669) velocity, most probable ▼ 9 ( 00 , 0 ) 

[670) velocity of light in vacuum c 

671) velocity of sound or other waves. . , c, 0 
o72) velocity, phase or wave Uv, u^, iw) 

(673) velocity potential ^ 

(674) velocity, reaction [ — dc/dl] u 

(675) velocity, rectangular com- 

ponents Ilx, Uy, 1l8, V«. Vy, V, 

(676) velocity, rms fl. 8, (C) 

(677 ) velocity, specific reaction, or reaction 

velocity constant k 

(678) Verdet constant V.w 

(679) viscosity, coefficient of kinematic 

l*n/pl V 

(680) viscosity, coefficient of ^ 

(681 ) visibility factor, or luminosity, or 

monochromatic luminous ef- 
ficiency .Px/Px - K\ 

(682) voltage (see potential difference) . . . . V 

(683) Volta iMxtential, or contact potential . Vy 
volume 

(684) critical Vc 

(685) molecular V 

(686) of a cavity or room V 

687) of configuration-space V 

688) of phase space Q 

689) per atom or molecule t>, Dm 

690) per mole v,V,Vm 

691) per unit mass (specific volume) . . . . ® 

.692) specific [~ V'/mJ t> 

693) total V, (r) 

[694) volume electric charge density . i> 

,695) volume expansivity, or coefficient of 

volume expansion 0 

(696) volume modulus of elasticity (re- 

ciprocal of compressibility factor) U 

(697) volume susceptibility, magnetic 

[M . k 

(698) water-vapor content, or mixing ratio. . w 

(699) wave-function, lime dependent ^ 

K wave-function, time independent u 

wavelength ^ 

702) wavelength constant [=» 23r/Xl k 

5) wavelength, effective X* 

1 ) wavenumber ^ 

5 ) weight ( = mp] la, F, (W) 

5) weight, equivalent (c/wrm.) Af/z 

7 ) weight, molecular M 

B) weight, 8i>ecific(ti>/ V] Y 

weight, statistical, or degeneracy .... 9 
o) weight! vity, or sixecific weight [ii>/V]. . 7 

1) width or breadth 0 

1) width of slit (transparent portion) .... a 
3 ) Wien displacement constant [ == XmTI . . ^ 

1) work VV. (*») 

>) work function, gross ^ 


or gross electron affinity [dt^ff 

dtPy/dr, vollsj 

work function, net 

work function per unit charge, net, 
or electron affinity (d^ « dii>/dc 

volts] 

Young modulus of elasticity ' 


(71T) 

(718) 


(719) 
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SUBSCRIPTS 

adiabatic, attach subscript , to symbol 

adsorbed: attach subscript a to symbol 

average value: use subscript or bar over symbol (e.g., /«„ 7) 

black body, reference to: attach subscript i to symbol 

cathode: attach subscript o to symbol 

control grid: subscript „ 

(For several grids, use subscript ji, beginning at cathode) 
critical properties: subscript « 
gas or vapor, reference to: attach subscript a to symbol 
grid, screen: use subscript , or gi, etc., numbered from cathode 
grid, suppressor: use subscript »« or js, etc., numbered from cathode 
Uquid, reference to: attach subscript i to symbol 
maximum: attach subscript m or max to symbol 
minimum: attach subscript min to symbol 
monochromatic: attach subscript X to symbol 
normal (perpendicular), reference to: attach subscript „ to symbol 
plate, reference to: attach subscript p to symbol 
reduced properties (fluids) : attach subscript . to symbol 
solid, reference to: attach subscript x to symbol (xtal) 
source, reference to: attach subscript < to symbol 
spectral or monochromatic: attach subscript X to symbol 
transition between polymorphic forms, reference to: attach subscript » to symbol 
vapor or gas, reference to: attach subscript a to symbol 

(ConUnued on JoUowing pag?.) 
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FINDING INDEX TO STANDARD LETTER SYMBOLS AND 

ABBREVIATIONS 

In the following? table the numbers to the right of a given letter-symbol indicate the 
positions in the preceding table where that symbol is used. Thus, A is be found in 
No. 482 where it is used as the symbol for the “magnetic vector potential.” 


A 24; 25; 26; 44; 61; 65; 74; 

269;312;314;578;615 
A 482 

a 1; 9; 13; 60; 62; 311; 312; 

313; 539; 648; 712 
a 7 

B 68; 74; 183; 365; 391 ; 619; 
696 

D 128; 238; 333 
(B 612 

b 67; 151 ; 175; 531 ; 578; 619; 
648; 711; 713 

C 70; 74; 84; 295; 297; 409; 
441 ; 606; 676 

c 71; 86; 98; 168; 294 ; 295; 
296; 331; 361; 451; 529; 
603; 604; 670; 671 

0 669 

D 37; 56; 122; 129; 134; 140; 
141; 489 

D 107; 127; 137; 152; 153; 

184; 332 
D 146 

d 65; 167; 172; 279; 596 
E 186; 199; 203; 204; 209; 

322; 392; 477; 719 
E 228 

6 186; 344 ^ 

e 60; 78; 408; 562; 575 
F 177; 227; 236; 243; 245; 
246; 248; 249; 511; 632; 
705 

fSr 373; 481 

/ 121; 177; 241; 242; 253; 

261; 262; 268 ; 318 
G 90; 182; 276; 278; 280; 390; 
591 

g 4; 5; 6; 8; 90; 91; 93; 120; 
275; 276; 277; 286; 287; 
350; 642; 709 

H 64; 212; 213; 290; 303; 305; 

316; 344 
H 229; 369 
X 291 

h 21; 66; 132; 211; 212; 293; 
302; 303; 304; 308; 320; 
386; 449; 537; 635 
fL 142 

1 12; 14; 69; 103; 104; 105; 
108; 109; 110; 111; 112; 
113; 114; 115; 188; 273; 
338; 339; 340; 404; 405; 
604; 520; 592; 607; 614 


i 28; 109; 323; 337; 397; 579; 

610; 645; 649; 650; 658 
i 653 

J 1 1 ; 221 ; 299; 342; 345; 404; 

406; 486; 487; 513; 527 
J 106 

j 323; 512; 579; 610; 645; 658 
j 654 

K 116; 219; 319; 347; 366; 
367; 681 

k 63; 66; 85; 92; 94; 99; 244; 
270; 362; 386; 535; 547; 
572; 576; 609; 621; 641; 
664; 677; 697; 702 
k 655 

L 298; 301; 328; 329; 349; 

363; 480; 510 

I 66; 143; 250; 251; 252; 301; 
352; 357; 359; 386; 509; 
623 

M 55; 220; 329 ; 515; 706; 707 
M 341; 371; 458 
m 143; 375; 377; 378; 379; 

384; 388; 395; 400; 424; 

428; 514; 613 

N 396; 410; 412; 413; 414; 

415; 417; 419; 420; 426; 

586 ; 612 

n 46;48;66;87;88;124;125; 
143; 182; 255; 257; 263; 

364; 390; 411; 416; 421; 

422; 423; 425; 428; 516; 

555; 556; 577; 580; 591 
P 27; 178; 237; 484; 485; 488; 
490; 491; 492; 496; 497; 
503; 528 
P 456; 457 

p 47; 164; 256; 324; 398; 407; 
452; 460; 495; 498; 499; 
500; 501; 502; 613 
Q 79; 201 ; 208; 230; 306; 360; 

368; 399; 401 ; 493; 507; 508 
q 79; 102; 300 
R 271; 517; 539; 641; 563; 

564 ; 566; 569; 584 ; 585 
(R 240; 622; 560 
r 29; 39; 176; 272; 318; 453; 

455; 532; 538; 564; 565; 668 
r 459; 540; 657 
S 10; 51; 52; 72; 181; 216; 

218; 394; 519; 589; 608 
8 89; 155; 166; 170; 171 ; 173; 

174; 215; 216; 217; 353; 
518; 588; 590; 593; 606; 643 


8 

156 




T 

199; 

; 246; 289; 

321; 

429; 


435; 

;624;626;628;629 

;640 

t 

321; 

; 356; 626; 630; 631 

l;637 

U 

196; 

198; 204; 

205; 

207; 


209 

; 477; 523; 525 


u 

40; 

41; 194; 195 

; 196; 

197; 


524; 

; 548; 597; 

598; 

600; 


601; 

; 602 -667; 672; 674; 700 

u 

659, 

; 661; 662; 

663; 

665; 


666; 

; 668; 675 



a 

600 




a 

605 

;676 



a 

603 




u 

661 




a 

669 




V 

54; 204; 247; 292; 432: 

;461; 


462 

463; 464; 

466; 

467; 


468 

469; 471; 

472; 

473, 


474 

475; 477; 

478; 

479, 


581 

583; 639; 

652; 

678; 


682 

683; 684; 

685; 

686; 


687 

690; 693 



V 

461 

470 



V 

468 




V 

465 

521; 597; 

598; 

601; 


602 

671; 675; 

689; 

690: 


691 

692 



V 

659 

661; 662; 

663; 

665, 


666 

; 668 



V 

600 




n 

605; 

;676 



e 

603 




V 

661 




6 

669 




W 

210 

240; 292; 

522; 

526; 


639 

652; 705; 714 


to 

159 

210; 387; 

672; 

698; 


705 

714; 715; 717 


X 

160 

543; 544; 545 


X 

165 

169; 546; 552; 651 

Y 

16; 392; 549; 719 


y 

17; 

18; 21; 132; 

159; 

283; 


285; 

308; 309; 

310; 

354, 


355; 

552; 617; 635; 651 

z 

53; 

81; 83; 218; 

260; 

325; 


393; 

418; 533; 536 


2 

326; 

552; 647; 651 ; 706 

a 

3; 42; 67; 161; 

193; 

223; 


232; 

288; 343; 

551; 

570; 


573; 

582; 594; 

603; 

625; 


633; 

669 



0 

42; 224; 348; 446 

;642* 

559, 


634; 

646; 695 





1711 


FINDING INDEX 


r 330 

7 16; 96; 100; 376; 606; 696; 

618; 708; 710 

A 163; 302; 303; 304; 305; 
327; 358; 430 

6 34; 37; 119; 133; 139; 187; 

222; 259; 327; 447; 587 
« 31; 60; 73; 136; 189; 190; 

191; 192; 200; 206; 226; 
408; 442; 443; 444; 448; 557 
f 150; 158 

17 150; 158; 159; 179; 180; 

620; 680 

e 624; 627; 628 
e 32; 33; 35; 38; 42; 149; 

162; 455; 631 
« 2 

A 96; 202; 440 


TO STANDARD LETTE 
ABBREVIATIONS 

X 75; 117; 123; 144; 250; 251; 

252; 381 ; 623; 701 ; 703 
n 22; 23: 61; 80; 82; 97; 101; 

140; 264; 265; 266; 267; 

274; 281; 336; 346; 374; 

383; 402; 403; 427; 436; 

439; 454; 555; 556; 558 
148; 254 ; 261; 437; 438; 
454; 550; 561; 679 
E 239 

i 150; 157; 158; 159 
n 316; 431; 494; 500 
IT 500 

P 77; 105; 122;123; 126; 130; 
131; 317; 300; 381; 382; 

534; 553; 504; 567; 671; 

694 

X 225; 616 


SYMBOLS AND 


<r 51; 76; 95; 98; 130; 135; 
145; 351; 372; 380; 394; 
530; 593; 611; 618; 636; 
704 

r 118; 385; 389; 637; 638; 

644; 693 
r 656 

♦ 236; 237; 335; 370; 492; 528 
0 19; 20; 28; 29; 30; 31; 36; 

43:232; 445* 476; 483; 673; 
716; 718 
X 622 

^ 138; 154; 185; 234; 334 

0 58; 59; 450; 699 

(2 688 

w 45; 46; 47; 48; 49; 147; 
255; 266; 257; 258; 433; 
434; 506; 574; 583; 599; 678 
660 


GAS CONSTANT 


Values of Tt in PV = RT for one mole of ideal gas, selected from A. P. I. Re- 
sccuTch Project 44 » 

1 Bar = 10« dyne/sq cm = 0.987 atm. 1 Kg/sq cm = 0.968 atm. 

1 Atm = 760 mm of Hg = 29.921 inches of Hg = 14.696 Ib/sq in. abs = 1.01325 
bar = 1 .03328 kg/sq cm. 

Gram molar volume of ideal gas at 1 atm and 0®C = 22,414.6 cc = 22.4140 liters. 
Pound molar volume of ideal gas at 1 atm and 32®F = 359.05 cu ft. 

Ice point =0®C =273,16;K =32°F=491.69‘*R. 

1 Calorie (themiochemical) =4.1833 intern, joules. 

1.8 Btu/Ib = 1.0 Chu/lb = 1.0 IT cal/g = 1.000657 cal/g. 

1 Horsepower = 550 ft-Ib/sec = 745.575 intern, watts. 

1 Liter = 1000.27 cc. 

’"Per gram mole. pound mole. 


Units 

Prci y o himn 

Tem|>erature in degrees Kelvin, °K; 


atm 

cc 

atm 

liters 

atm 

cu ft 

bar 

liters 

kg/sq m 

Hlors 

kg/sq cm 

liters 

mm of Hg 

liters 

mm of Hg 

cu ft 


Temperature in degrees Rankine, *’R: 


atm cu ft 

mm of Ho cu ft 

In. of Hg cu ft 

Ib/sqin. aba cuft 

Ib/sq ft abs cuft 


Energy 


calories 
abs joules 
int joules 
Chu 


Btu (IT) 

HP-hrs 

Kw-hrs 


ft-ibs 


B 


1.9872* 
8.3144* 
8.3130* 
1.986t 
82.057* 
0.082054* 
1.314t 
0.08314* 
847.8* 
0.08478* 
62.361* 
998. 9 t 


1.986t 
0. 0007805 t 
0. 00058191 
0.7302t 
655. Ot 
21.85t 
10.73t 
1546. Ot 
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COMMON PHYSICAL CHEMISTRY EQUATIONS 

By Frank Hovorka, Ph« D* 

Gases 


1, Molecular weight, volume, and temperature. 

W 

Perfect Gas Law: PV = 

Van der Wools’ Equation: [p 

BertheloVs Equation : PV = ^RT 

P is a constant independent of the nature of the gas and must be 
expressed in the same units as the pressure and the volume. It has the 
following values: 

P= 0.08205 liter-atmospheres per degree per mole 
82.05 cc-atmosphcres per degree per mole 
8.314 joules per degree per mole 
1.987 calories per degree per mole 
8. 314X10^ ergs per degree per mole 
P, V, T, M, and W are the pressure, volume, absolute temperature, 
molecular weight, and the mass of the gas respectively. Pc and Tc 
are the critical pressure and the critical absolute temperature; a and 
b are individual constants that must be determined empirically for 
each substance. (See critical temperature and volume. ) When V is in 
cubic centimeters then b must be expressed in cubic centimeters per 
molecular weight. When P is in atmospheres a must be in cc *-atmo8- 
pheres per molecular weight. 


2. Critical temperature, pressure, and volume. 


Pc =■ 


Tc = 


8PcVc 

3P 


a = 3PcV,’ 

Pc 3 

Vic is the criticfd volume. For explanation of the other terms see 
part (1). 



3. .Effusion of Cases. C “ 

y 

c is the root mean square velocity; m is the mass of each molecule; 
R is the number of molecules in a volume V at the pressure P or at the 
temperature T. When c is in centimeters per second, m is expressed in 
grand*, V in cubic centimeters, P in dynes per square centimeter and 
R in ergs; d is the density: M is the molecular weight. 
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COMMON PHYSICAL CHEMISTRY EQUATIONS 

Graham's Law: _£l = _ [mT 

Ci V dr VMi 

Cl and C 2 , di and dj. Mi and Afj are the root mean square velocities, 
d6nsities, and molecular weights of the two gases under consideration. 

h Cl ■" VM2 

/i and ^2 are the times of passage of each gas under a given pressure 
through an orifice. For an explanation of the other terms in the 
equation see the preceding equation. 

n is the number of molecules striking a surface per square centi- 
meter per second; n is the total number of molecules per cubic centi- 
meter; M is the molecular weight; T is the absolute temperature; 
R is expressed in ergs per degree and is equal to 8.315 X 10 ^ ergs. 

4. Dissociation. _ di — ^2 ^ Afi — M 2 F 2 — Vi 

diXn-l) M 2 (n~l) Fi(n-l) 
dij Ml, and Fi are respectively the density, the molecular weight, 
and the volume of the undissociated gas; ^ 2 , M 2 , and F 2 are respec- 
tively the density, the apparent molecular weight, and the volume of 
the dissociated gas at the same temperature; a is the degree of dis- 
sociation, and n is the number of particles into which a molecule 
dissociates. 


Dissociation. 


5. Adsorption. 
Freundlich's Isotherm: 




X is the mass of the gas absorbed; m is the mass of the absorbent; 
k and n are experimentally determined constants; P is the pressure of the 


Langmuir s Equation : p 

X 

X is the number of gram molecules adsorbed per square centimeter 
at a pressure P; a and b are experimentally determined constants. 

Liquids 

1* Viscosity. J}± = 

n^ d^t^ 

ni and n 2 , di and da, h and U are respectively the absolute vw- 
cosities, densities, and times of flow in seconds of the ^o liquids 
through the same capillary at the same temperature and pressure; 

is the relative viscosity where usually refers to water. 


!• Viscosity. J}± — . 



mi 


€X)MMON PHYSICAL CHEMISTOY EQUATIONS 


2. Surface tension. 7 = ■^hdgr 


7 is the surface tension in dynes per centimeter, h is the height in 
centimeters to which a liquid of the density d ris^ in a capillary of the 
radius r (in centimeters); g is the gravitational constant expressed in 
centimeters per sec.* 

/M\^ 

Molecular Surface Energy ; 7 = k(te — t — 6 ) 

M, d, and te are respectively the molecular weight, density, and the 
critical temperature of the liquid; t is the experimentad temperature; 
k is the constant (Eotvos constant) equal to 2.12 for unassociat^ 
liquids. 

Molecular Weight: M = 

7i and 72» and are respectively the surface tensions and 
densities of a liquid at the temperature ti and respectively. 


Eotvos Constant: 



Vi 


For explanation of the terms in this equation see equations on mole- 
cular surface energy and molecular weight. 

Association: x = 

X is the degree of association. 



^ dC 


Oibbs Adsorption Equation: 

fi is the excess of solute per unit surface or interface; C is the con- 
centration of the solute, and ^is the rate at which surface tension 
changes with concentration. 


dC 


m V 

Sugden's Parachor: P = ^ _ j X 7 

P is the parachor of the liquid under consideration, m is its mole- 
cular weight, D its density, 7 its surface tension, and d the density of 
its saturated vapor (d may be neglected at low pressures). 


3. Boiling Point and the Heat of Vaporization. 

T T 

The Law of Ramsay and Young: i-r = -f- C(,Tai — Ta) 

i B i B1 

7a and Tb are the absolute boiling points of the substances A and 
B under the same pressure. 7ai and Tbi are the corresponding boiling 
points under another pressure. C is a constemt. This relation holds very 
closely for related substances for which C is practically zero. 
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COMMON PHYSICAL CHEMISTRY EQUATIONS 
Heat of Vaporization. Trouton's Rule: = 21 

Nernsl-Bingham Rule: = 17 + O.Olir 

AH is the heat of vaporization per molecular weight and T its 
absolute boiling point under one atmosphere of pressure. 

Both rules hold quite well for non-associated liquids. 

4. Index of Refraction. 

71 ^ 1 1 

' Lorenz and Lorentz Equation : ^ 

n is the index of refraction, d the density, and r the specific re 
fraction. 

Solutions 

1. Vapor Pressure. Raoult’sLaw: P = Po^o 

P is the vapor pressure of the solvent or volatile solute over its 
solution; Xq is the mole fraction and Po is the vapor pressure of the 
pure solvent or the volatile solute at the same temperature as the 
solution. 


2* Molecular Weight of Solutes. 

Rise of Boiling Point: M = lOOOKj 


Lowering of the Freezing Point: 
Lowering of the Vapor Pressure: 


M = 1000 


p 


M is the molecular weight of the solute, g is the mass of the solute 
and G is the weight of the solvent. Kt and Kt we the molal boiling 
point and molal freezing point constants. Tt, and Tt are the experimen- 
tal boiling point raising and freezing point lowering respectively. 
m is the molecular weight of the solvent, is the vapor pressure of 
pure solvent and P is the vapor pressure of the solvent Irom its solu- 
tion at the same temperature. 


3. Conductivity. 

„ E 

Resistance: R — -j- 

R is the resistance in ohms, E the voltage and I the amperage. 


Conductance: L = -^ 

L is the conductivity in reciprocal ohms ; R is the resistance in ohms. 
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COMMON PHYSICAL CHEMISTRY EQUATIONS 

Specific Conductivity: L = ^ X L 

L is the specific conductivity, I is the distance between the elec- 
trodes, A the area of the electrodes, and L is the conductivity in 
reciprocal ohms. 

Cell Constant: K = ^ 

K is the cell constant; I is the distance between the electrodes and 
A the area of the electrodes. 


Equivalent Conductivity: 


A = 


1000 L 


A is the equivalent conductivity, L is the specific conductivity, and 
C is the normality of the solute. 


Thermodynamics 

1. First Law of Thermodynamics: AE = q — W 

AE is the change of internal energy of a system, q is the heat absorbed 
by the system, and W is the work done by the system against the 
surroundings. 

Work Done by an Ideal Gas During Expansion; 

(1) Against constant external pressure: W = P(Vz — Vi) 

(2) Against variable external pressure: 

W= RTln^ = RTln^ 
y 1 1 2 

W is the work done, and P is the external pressure. P\, Vi, Pj, V% 
are the initial and final pressures and volumes. If P is expressed in 
atmospheres and V is expressed in cubic centimeters, then W is in 
cc-atmospheres. One calorie is equal to 41.3 cc-atmospheres. When h 
is in calories then the term W (in 2) is in calories regardless of the 
units of V or P. 


2. Effect of Temperature on Equilibrium. 

In all of the following equations A H is positive when heat is ab- 
sorbed. 


Clapeyron Equation : 


dP AH 

dT ~ TlYt - Vi) 


dP. 


^is the rate of change of vapor pressure of a pure substance with 


temperature. Vi and Vi are the initial and final volumes. AH w the 
amount of heat absorbed by the substance undergoing a change of 
phase. T is the absolute equilibrium temperature of the two phsis^. 
When P is in atmospheres and V in cubic centimeters, A H must be in 
cc-atmospheres. (One calorie = 41.3 cc-atmospheres.) Likewise 
when Vi refers to one gram of a substance, Va and A H also must refer 
to oxie gram. 
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Clausius-Clapeyron Equation: The following equation is applicable 

to vaporization and sublimation only: In ^ 

rz it \1 i 1 1/ 

Pi and P 2 are the vapor pressures at absolute temperatures Ti 
and T 2 respectively. AH is the molecular heat of vaporization or 
sublimation. If R is in calories, A II will he in calories regcu'dless of 
the units of pressure. 



AHil _ J_\ 
R \T2 rj 


Cl and C 2 are the solubilities of a substance (in any units) at the 
absolute temperature T 1 and T 2 . AH is the molecular heat of solution. 
When R is expressed in calories, then A H must be expressed in calories. 


Van't Hoff s Isochore: 


In 

In 


Kn 

Kc2 

K,, 


#2 


Allfl J_\ 

R \T2 TJ 

Allfl 

R VTi Ti) 


All Kc and Kp values are obtained by placing the products in the 
numerator and the reactants in the denominator. Kci and Kpi are 
the equilibrium constants at absolute temperature Ti; Kc 2 and ATp* 
are the equilibrium constants at absolute temperature T 2 . AH is the 
heat of reaction for that reaction on which Ke and Kp are based. 
WTien R is in calories A //must also be in calories. 


Free Energy and Equilibrium Constant: AF^ — — RTlnKp 

AF® is equal to the change in free energy for a reaction in which the 
reactants are in their standard states (1 atmosphere) and are convert- 
ed into products at 1 atmosphere. 

Nernst Heat Theorem: log Kp — — ~h 2n(1.75 log T)-i-S(nc) 


AH is the heat of reaction at the absolute temperature T. Sn is 
equal to the number of moles of gaseous products minus the number 
of moles of gaseous reactants. 2(ric) is the sum of the Nernst con- 
stants; it is equal to the sum of individual constants (each constant 
must be multiplied by the number of moles of that substance) for 
gaseous products minus the sum of constants for gaseous reactants. 
For the values of Nernst constants see Taylor, Treatise on Physical 
Chemistry, p 586 (1931). In cases where the constant has not been 
determined for a particular substance, 3 to 3.2 may be used as a fair 
approximation. 

Rates of Reaction 


1 . Unimolecular Reaction * 



. 0.693 

Ih= — 
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COMMON PHYSICAL CHEMISTRY EQUATIONS 

k is the velocity constant, o is the initial concentration, (a — x) is 
the concentration remaining after the time I, x is the amount reacting 
in the time t, and is the period of half lifeof a unimoleculeir reaction. 


2. Bimolecular Reaction. 

(1) When equimolecular quantities (c and b) of the initial sub- 
stance are used; 


k = 


^ 

t a(a — x) 


(2) When other than equimolecular quantities of the initial sub- 
stances 6ire used: 


k = 


{ (a—b) 


In 


b(a — x) 
aib — x) 


3. Influence of Temperature on the Rate of Reaction. 
Arrhenius Equations: 

dink E 
dt 


,„kt E/1 1_\ 

^^k2~R\T2 Ti) 


E represents the energy of activation per gram mole of a substance; 
ki and ki are the specific reaction rates at absolute temperatures Ti 
and T 2 respectively ; R is the gas constant. 


Electromotive Force 

1. Variation with Temperature: E = 

E is the electromotive force of a system; n is the change in valence 
of the ion causing the potential difference; F is equal to the charge 

dE 

carried by gram ion or is equal to 23,060 calories; is the rate of 

al 

change of electromotive force with temperature ; T is the experimental 
absolute temperature; AHia the heat of reaction. 

2. Concentration Cell. 

(1) Without transference: E = In & 

Tit Lt2 

(2) WUh transference: E = (-^-)^ In ^ 

^ M and V are the velocities of the positive and negative ions respec- 
tively; Cl and C 2 are the concentrations (in any units); the velocity 
of the faster ion is inserted in the numerator. See part 1 for the ex-i 
planation of the other terms. 
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DEFINITIONS OF CHEMICAL, PHYSICAL, AND 
PHARMACEUTICAL TERMS 


_ Most crude drugs are not suit^le for administration in their natural state being 
either too bulky or tro nauseous. Preparations suitable for administration are there- 
fore prepared from them^ by the pharmacist. Brief definitions for the more common 
pharmaceuti^l preparations are given. 

Therapeutic terms are employed to designate the effect of drugs when applied as 
remedial agents in the treatment of disease. In the cases of drugs which are cited as 
illustrations, it should be especially not('.d that most drugs have several distinct 
therapieutic effects, the effect cited being but one of the several characteristic of the 
drug. In selecting the examples an attempt has been made to cite one or two drugs 
which exhibit the therapeutic effect described. In certain cases of diseases many 
drugs are contraindicated because of certain other therapeutic activities and for this 
reason the following brief descriptions should not be considered as aids to self raedica- 
tion. 


Absolute Zero — ^The beginning or zero 
point in the absolute (thermodynamic) 
temperature scale. According to the 
kinetic theory of heat, it repri^sents the 
temperature at which all thermal motion 
ceases. It is equal to ~273.18°G. or 
-459.72®F. 

Absorption, Heat of — ^The heat evolved 
when a given amount of a substance is 
absorbed. 

Aceta (Vinegars) — Liquid prepara- 
tions made by extracting the drug 
with dffuted acetic acid and filtering. 

Acetyl Number (value ) — A number or 
value which indicates the extent to which 
a substance may be acetylated. In the 
analysis of fats, oils, etc., it is taken as 
the measure of the amount of hydroxy 
acids and higher alcohols which 
present since other substances ordinarily 
present are not affected by the acetylat- 
ing agent. It is expressed in milligrams of 
potassium hydroxide required to neutral- 
ize the acetic acid liberated from one 
gram of acetylated fat or oil. 

Acetylene — ^Any open chain hydro- 
carbon containing one or more triple 
bonds; specifically the hydrocarbon 
CH:CH, in distinction from diacetylene, 
triacetylene, etc., with two, or three, etc., 
respectively, triple bonds. 

Acid — Any chemical compound con- 
taining hydrogen capable of being re- 
placed by positive elements or radicals to 


form salts. In terms of the dissociation 
theory, it is a compound which on 
dissociation in solution yields excess 
hydrogen ions. 

Acid Number (value) — A number or 
value which indicates the amount of 
free acids present in a substance. In the 
analysis of fats, oils, etc., it is expressed 
by the number of milligrams of potas- 
sium hydroxide which are required to 
neutralize the free fatty acids in a gram 
of substance. 


Active Mass — A term used in connec- 
tion with the law of mass action. Guld- 
berg and Waage defined the term as the 
molarity of the reacting substance, or its 
partial pressure. Expressed in this form, 
the law of mass action is only approxi- 
mately correct. To make the law exact, 
* ‘activities” must be substituted for 
molarities and “fugacities” for partial 
pressures. 

Activity — A thermodynamic term de- 
noted by a. Activities €u-e effective con- 
centrations and have the diinensions 
of concentrations. When activities are 
employed in a mass law expression the 
equilibrium constant has a fixed value. 

Activity CocflScicnt — k factor which, 
when multiplied by the molecular con- 
centration, yields the active mass. The 
activity coefficient is evaluated by 
thermodynamic calculations, usually 
from data on the eraf of certain cells, 
or the lowering of the freezing point of 
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certain solutions. It is a correction factor 
which makes the thermodynamic calcu- 
lations correct. 

Additive Property — K property, the 
numerical value of which is equal to the 
sum of the values for the component 
parts and which depends only on the 
number and kinds of molecules or atoms 
present without any regards to their ar- 
rangements; e.g., tne molecular weight, 
which is the sum of the weights of the 
component atoms. 

.^^iabatic Process — A process carried 
out in such a way that no heat is ab- 
sorbed or evolved by a system. 

Adsorption — A surface phenomenon 
exhibited by solids which consists in the 
adhesion, in an extremely thin layer, of 
the molecules of gases, of liquids, or of 
dissolved substances with which they 
are in contact. 

Alcohol — ^^y one of a class of com- 
pounds which are analogous to ethyl 
alcohol in constitution in that they are 
hydroxides of organic radicals; specifi- 
cally, the term is applied to ethyl al- 
cohol. 

Aldehyde — Any one of a class of organic 
compounds intermediate in oxidation 
between a priniary alcohol and a carbox- 
ylic acid, having two hydrogen atoms 
less than the alcohol, and characterized 
by the radical —CHrO; specifically, the 
term aldehyde is applied to acetaldehyde, 
CHsCHO. 

Alicyclic — See cyclic. 

Aliments (Foods) — Substances which 
maintain some vital process or renew 
some structural material. They may be 
vegetable, animal, or mineral in origin 
and are either oxidizcMe (sugar, starch), 
nitrogenous (albumin), or unoxidizable 
(water, inorganic salts). See restoratives. 

Alkali — Any compound having marked 
basic properties; see base. 


Alkalinity — ^The combining power of a 
base measured by the maximum number 
of equivalents of an acid with which it 
can react to form a salt. In water analy- 
sis, it represents the carbonates, bicar- 
bonates, hydroxides, and occasionally 
the borates, silicates, and phosphates in 
the water and is determined by titration 
with standard acid to certain standard 
datum points and expressed as milli- 
grams of calcium carbonate per liter 
(nearly the same as “parts per million”). 

Alkaloid — An alkaline, nitrogenous or- 
ganic substance (i.e., an organic base) 
with marked physiological action. The 
term is usually restricted to substances 
which occur naturally in plants and ani- 
mals; e.g., nicotine, quinine, etc. 

Alloy — ^The product formed by the 
blending of a metal with other metals or 
non-metals usually by fusion and solu- 
tion in each other when molten. 

Alpha Radiation — ^The radiation of 
doubly positively charged particles, 
called alpha particles^ emitted during 
certain radioactive transformations. 
These particles have a mass of 4.00 and 
are identical with the nuclei of helium 
atoms. 


Alteratives — Drugs which alter or 
change morbid conditions by further- 
ing metabolism or modifying nutritive 
processes (sarsaparilla). As most alter- 
atives promote absorption of inflamma- 
tory deposits they are also called 
resolvents or discutients. 

Ampere — ^The practical unit of intensity 
of electric current being defined by U. S. 
statute as the unvarying current which, 
when passed through a standard solution 
of silver nitrate in water, deposits silver 
at the rate of 0.001118 grams per second. 
It is equal to the current produced by 
an electromotive force of one volt 
flowing through a circuit of one ohm 
resistance. 

Ampullae (Ampuls) — ^Hermetically 
sealed containers nlled with a steril- 
ized medicinal liquid intended for 
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hypodermic or intravenous injection. 
They are usually made of glass which 
should be^ of high quality especially in 
regard to its resistance to water. 

Analgesics (Anodynes) — Drugs which 
relieve pain by either (a) depressing 
sensory nerve centervS, or (b) impairing 
nerve-fiber conductility (opium, bel- 
ladonna, antipyrine). See cerebral de- 
pressants. 

Anaphrodisiacs — Substances wluch les- 
sen sexual functions and appetite, by 
diminishing excitability of the nerves 
of the genital organs or by depressing 
the genital centers in the brain and 
spinal cord, or by decreasing local 
circulation (bromides, camphor). 

Androgenic -Favoring masculine char- 
acteristics. 

Anesthetics — Drugs which abolish sen- 
sation either by depression of the central 
nervous sysbim {general anesthetics, 
ether, chloroform) or by decreasing 
the ability of peripheral nerve structures 
to receive or conduct nerve impulses 
{local anesthetics, novocain). See also 
cerebral depressants, and sedatives. 

Angstrom — A unit of length, used 
especially in expressing the length of 
light waves, equal to one ten-thousandth 
of a micron, or one hundred-millionth of 
a centimete^(l X 10”8cm.) 

Anhydrotics — Drugs which check per- 
spiration by reducing the action of the 
sweat glands, the excitability of the 
sweat centers, or the circulation in the 
skin (pilocarpine, belladonna). 

Anhydrous — A term meaning without 
water. It is usually applied in referring 
to the absence of water of crystallization. 

Animal Oil — An oily material obtained, 
in any manner of various ways, from 
ammau substamces. It usually refers to a 
*nixture of the glyceryl esters of various 
organic acids auhough it is also applied 
to substamces other than glycerides; e.g.. 


bone oil, which is a mixture containing 
pyrrole, pyridine, quinoline, amines, and 
other nitrogenous compounds, as well as 
hydrocarbons, etc., which are obtained 
on the destructive distillation of bones. 

% 

Anion — ^The charged particle in a solu- 
tion of an electrolyte which, under the 
influence of an electrical potential, 
moves toward the anode. It is the 
negatively charged ion. 

Anode — The electrode at which an oxi- 
dation process occurs. It is the nega- 
tive pole of a battery, or the positive pole 
of a solution of an electrolyte through 
which current is being forced. In a 
vacuum tube, the anode is the electrode 
towards wliich the electrons flow within 
the tube. 

Anodynes — See analgesics. 

Anthelmintics — Drugs which destroy 
{vermicides) or expel {vermifuges) in- 
testinal worms (vermifuges: castor oil, 
jalap; vermicides for: (a) thread worms 
— ^alum, tannin, quassia, and (/>) round 
worms — santonin, chenopodium, and 
(c) tapeworms {taenifuges) — aspidium). 

Antiemetics — Drugs which ^ lessen 
nausea and vomiting. If the action is a 
sedative one on the end organs of the 
gastric nerves it is said^ to l>e local 
(bismuth sub-nitrate) ; if the irri- 
tability of the vomiting center in the 
medulla is reduced the action is general 
(chloral). 

Antihy drotics — See anhydroi ics. 

Antilithics — Drugs which are sup- 
posed to prevent the formation of 
urinary and biliary concretions in the 
excretory passages (alkaline salts). 

Antimonial — A medicine containing 
the element antimony. 

Antiperiodic — Drugs which prevent 
recurrence of certain periodic febrile 
diseases usually by arresting further 
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development of successive crops of 
pathogenic organisms in the blood 
(cinchona). 

Antiplilo^istics — Drugs which reduce 
inflammation of serous membranes 
(mercury, opium). 

Antipyretics (Febrifuges) — Drugs 

which reduce abnormally high body 
temperature. This may be accom- 
plished either by decreasing heat produc- 
tion (by lessening tissue change or reduc- 
ing circulation) or by increasing heat loss 
(by dilating skin vessels or causing 
perspiration) (quinine; acetanilide). 

Antiscorbutic — A. remedy for the treat- 
ment or prevention of scurvy (lemon 
juice, vitamin C). 

Antiseptic — A substance which pre- 
vents or retards septic decomposition 
by yiUng bacteria or arresting their 
development (mercuric chloride, phenol). 
See ardizymotks. 

Antispasmotics — Drug 5 which relax 
spasm (belladonna, lobelia). See cere- 
bral exciianis. 

Antitoxin — A serum employed hypo- 
dermically for the treatment or pre- 
vention of those diseases caused by bac- 
terial toxins (diphtheria antitoxin). 

Antivenin — ^A serum used hypodermi- 
cally to counteract or neutrsuize snake 
venom. 

Antizymotics — Drugs which arrest fer- 
mentation dependent upon organic fer- 
ments (enzymes) or organized ferments 
(yeasts, bacteria). Antizymotics are 
usually classified into (a) antiseptics, 
(6) disinfectcmts, and (c) deodorants. 

Aperients — See laxatives, 

Aphrodiaiaos — Drugs which stimulate 
Bconial appetite by acting directly or 
reflexly upon the cerebral or spinal 


genital center (strychnine, cannabis, 
mcohol). 

Aquae (Aquae Aromaticae; Aromat- 
ic Waters) — Preparations made by 
impregnating distilled water with volatile 
substances. Aromatic waters when pre- 
pared from volatile oils are intended 
to be, as nearly as x)os8ible, saturated 
solutions. They must be clear and free 
from solid particles. They are prepared 
either by distillation or solution. 

Aqueous Tension — ^The vapor pressure 
of pure water, or the partial pressure of 
water vapor over any aqueous solution 
or solid hydrate, at any given tempera- 
ture. 

Aromatics — See carminatives. 

Arscnicals — Medicines cx>ntaimng the 
element arsenic. 

Astringents — Drugs which contract 
muscular fiber by direct irritation and 
sometimes cx)ndense tissues ^ by pre- 
cipitating albumin and gelatin (alum, 
tannin). 

Atliermanous — Not transmitting radi- 
ant heat; not dkdhermanous (q.v.). 

Atom — ^According to the atomic theory, 
the smallest quantity of an element 
which is capable of entering into chemical 
combination or that can exiOt alone. 

Atomic Number — A number, charac- 
teristic of an element, which designates 
the position of the element in the 
periodic table. It represents the net 
positive charge on the nucleus of each 
atom, or the number of electrons outside 
of the nucleus. 

Atomic Radiius — ^The radius of the 
volume occupied by an atom. Tins 
volume may approximate a sphere or, in 
many cases, anigbly distorted sphere. 
In a given crystal, the atomic radii when 
added together eoual the inter-atomic 
distances within the crystal. The ionic 
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radius of the same species of atom 
will be somewhat less, or greater, than 
that of the atomic radius because the 
outermost shelly of electrons has been 
stripped off, or increased, in the forma- 
tion of the ion. 

Atomic Theory — A theory postulating 
that all elements are composed of small 
discrete imit particles called atoms. 
The atoms of any one element are sup- 
posed to be of the same size and es- 
sentially of the same weight, but differ in 
both from element to element. Chemical 
combination is the union of atoms of 
various elements into the smallest 
discrete entities of the compound; 
viz., the molecules. 


Boiling Point — ^The temperature at 
which the vapor pressure of a liquid 
becomes equal to the external pressure. 
This temperature differs for the same 
liquid under different pressures. The 
normal boiling point is the temperature at 
which the vapor pressure reaches 760 
mm of mercury. 

Boiling Point, Molal Elevation of — 

See molecular elevation. 


Bougies (Pencils) — Small solid cylin- 
ders impregnated with various drugs 
for insertion into the urethra, uterus, or 
nose. They are made of gelatin, glycero- 
gclatin, or oil of theobroma. 


Atomic Weight — ^The relative weight 
of the atom of an element, referred to 
some element taken as a standard. An 
atomic weight of 16 for oxygon is the one 
usually adopted as a basis for reference. 

Average Life — In radioactivity, the 
reciprocal of the radioacthe constant 
(q.v.). 

Avogadro’s Hypothesis — ^The hy- 
pothesis that equal volumes of all gases, 
under the same conditions of tempera- 
ture and pressure, contain equal num- 
bers of molecules. 


Boyle’s Law — ^The law that the volume 
of any gas varies inversely as the pres- 
sure upon it, providing tlie temperature 
is kept constant. It is also known as 
Mariotte's law. 


Brinell Hardness — A value of the hard' 
ness of a material obtained by press 
ing a hardened ball, havinjj a diameter oil 
10 mm, into the surface of the specimen 
to 1^ tested. The weight applied to 
steels is 3000 kg for 30 seconds; to brasses 
and bronzes 500 kg for 60 seconds. The 
diameter of the impression forms the 
basis for calculating hardness. 


Avogadro’s Number — ^The number rep- 
resenting tbe number of molecules in one 
gram-molecular weight of any substance, 
as for oxygen, the number in 32 grams. 
It is equal to 6.0228 X 10^3. 


British Thermal Unit (btu) — ^The 
quantity of heat required to raise the 
temperature of one pound of water one 
degree Fahrenheit at, or near, its point of 
maximum density (39.1°F.) The btu 
is equivalent to 0.252 kilogram-calorie. 


Base — A compound of a metal, or a 
metal-like group, with hydrogen and 
oxygen in the proportion to form an Oil 
radical, which ionizes in aqueous solution 
to yield hydroxyl ions. A base is formed 
when a metallic oxide reacts with water. 


Buffer — Any substance, or combination 
of substances, which when dissolv^ in 
water produces a solution which resists a 
change in its hydrogen ion concentration 
upon the addition of acid or alkali. 


Beta Radiation — See radioactivity * 

Bicyclic — Containing two rings in the 
molecule, usually wsed ruigs as in 
naphthalene. 


Cachets (Wafers; Konseals) — Vari- 
ous sized, concave wafers made of un- 
leavened bread or starch paper; the 
cavity, formed by moistening the con- 
cave c^ges of two and pressing them 
together, containing the drug. 
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Calorie — ^The small calorie (c) is an 
energy unit used to measure the quantity 
of heat. It is equal to the amount of 
heat required, at a pressure of one 
atmosphere, to raise the temperature of 
one gram of water one degree Centigrade. 
Since the specific heat of water varies 
with the temperature, the rise of one 
degree is sometimes specified to be be- 
tween certain temperature intervals 
(as from 0® to 1°C.; at or near the 
temperature of greatest density, which is 
4®C.; or, at from 15® to 16°C., in which 
case the unit is almost exactly that of the 
mean calorie)* The amount of heat re- 
quired to raise one gram of water from 
0® to 100®G. is the rational calorie^ one 
hundredth of the rational calorie being 
called the mean calorie* 

Capsulae (Capsules) — ^Various sized 
transparent casings (short tubes, usually 
with one open end fitting over that of 
another) of gelatin. They are either 
hard, or soft and clastic, and are used 
for the administration of nauseous or 
disagreeable solids or liquids. 

Carbocyclic — See cyclic. 

Carbohydrate — Any one of a group of 
compounds composed of carbon, hydro- 
gen, and oxygen with the ratio of hydro- 
gen to oxygen usually as in water; viz., 
2H:10. They are neutral compounds 
comprising the sugars, starches, cellu- 
loses, pentosans, gsuactans, etc. 

Cardiac Depressants (Cardiac Sed- 
atives) — Drugs which lessen the force 
and frequency of the heart’s action and 
control its over-action and palpitation 
(aconite, veratrum viride). 

Cardiac Stimulants (Cardiac or 
Heart Tonics) — Drugs which stimu- 
late the cardiac muscle, slow and 
strengthen its contractions (digitalis). 

Carminatives (Aromatics) — Drugs 
which expel gases from the stomach and 
intestines by increasing j^ristalsis, by 
stimulating the circulation, and by 
relaxing the pyloric and cardiac ori- 
fices (peppermint, cardamon seed). 


Catalyst or Catalytic A^ent — Any 
substance which, by virtue of its presence 
affects the rate of a chemical reaction and 
which may be recovered practically 
unchanged at the end of the reaction. 
The term contact agent is often applied to 
a solid catalyst in contact with gaseous 
reactants. 

Cataplasmata (Poultices) — Soft pasty 
masses for external application of moist 
heat, with or without the addition of 
active medicaments. Substances com- 
monly employed in the preparation of 
poultices are bran, fiaxseed meed, kaolin, 
glycerol, and oatmeal. Glycerol or fixed 
oil is added to prevent caking. 

Cathartics — See purgatives. 

Cathode — ^The electrode at which re- 
duction occurs. It is the negative elec- 
trode in a cell through which current is 
being forced, but it is the positive pole of 
a battery. In a vacuum tube, the cathode 
is the electrode from which electrons are 
liberated; see also the term anode. 

Cation — ^The charged particle in the 
solution of an electrolyte which, under 
the influence of an electrical potential, 
moves toward the cathode. It is the 
positively charged ion. 

Causticity — A measure of the hydrogen 
ion concentration in a sample of water; 
see Itardness. 

Caustics — ^See escharotics. 

Cell (galvanic or electromotive) — A 
combination made up of a cup, or other 
vessel, containing a solution or a suitable 
electrolyte and two suitable electrodes 
which dip into it. It may be used either 
for generating electricity by chemical 
action, or for use in electrolysis (in the 
latter case it is called an electrolytic cell). 

Cellulose — ^An anhydroglucose polysac- 
charide which constitutes the major 
portion of plant materials and which can 
ne hydrolyzed by acid into glucx^. 
Alpha cellulose is the cellulosic fraction 
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which is insoluble in aqueous 17.5% 
sodium hydroxide solution. Beta cellulose 
is the cellulosic fraction which is soluble 
in aqueous 17.5% sodium hydroxide 
solution and from wliich it can be pre- 
cipitated by acidifying the solution. 
Gamma cellulose is the cellulosic fraction 
which is soluble in aqucoas 17.5% so- 
dium hydroxide solution in which it re- 
mains dissolved, even after the solution 
is acidified. 

Ceramic — ^Pertaining to the manu- 
facture, or the products therefrom, of 
material made from earth by the agency 
of fire, such as pottery, enamel, cement, 
glass, etc. For definitions of ceramic 
terms see special glossary of ceramic 
terms. 

Cerata (Cerates) — Adhesive prepara- 
tions for external use containing wax 
which are capable of being spread at 
ordinary temperatures and do not melt 
at body temperature. 

Cerebral Depressants — Drugs which 
lower or suspend the highf;r brain func- 
tions usually after a preliminary stage 
of excitement. Cerebral depressants or 
cerebral sedatives are usually classified 
as follows: (a) narcotics; (d) hypnotics; 
(c) analgesicKs; and (d) anesthetics; see 
these latter terms. 

Cerebral Stimulants (Cerebral Ex- 
citants ; An tispasmotics) — Drugs 

which increase the functional activity 
of the brain without causing subse- 
quent depression of the cerebral func- 
tions (caffeine, valerian). 

Cetane Number — ^This is a ^^number 
which is a measure of the “ignition 
ouality” of a Diesel fuel. It represents 
the percentage by volume ^ of normm 
cetane (hexadecane) in a mixture with 
alpha-methylnaphthalene which giv^ 
the same ignition lag as the fuel to be 
rated when tested under standard con- 
ditions. Thus, by definition, alpha- 
methylnaphthalene has a cetane-numwr 
rating of zero, and normal cetane of IvO. 
The cetane number is repo^d Jo 
nearest whole number. Cf. AolM 
Standards of Petroleum Products and 


Lubricants No. D-613-43T (CRC F-5- 
543) Method of Test for Ignition Quality 
Diesel Fuels. 

Charles* Law — ^The law that at con- 
stant pressure the volume of a gas varies 
directly as the absolute temperature. 
The variation in volume amounts to 
1/273 of its volume at 0°G. for each 
degree Centigrade. 

Chemical Equivalent — See equivaleni 
wight. 

Chemiluminescence — See Iwnines* 

etnee. 

Cholagogue — See purgatives. 

Ciliary Excitants — Drugs, which when 
dissolved in the saliva, increase bronchial 
mucous expectoration, usually through 
reflex action on the bronchial ^d 
tracheal cilia (ammonium chloride, 
acacia). 

Clysters — See enemata. 

Colligative Property— A property de- 
pending only upon the numher of atoms 
or molecules present in a system and not 
upon the nature of the atoiris or mole- 
cules; c.g., gaseous pressure is a colliga- 
tive property. 

Collodia (Collodions) — Preparations 
for external use, either simple collo- 
dion (a solution of nitrocellulose in 
ether or alcohol), or simple collodion 
containing active medicinal substances. 
They form a protective film over the 
skin due to the rapid evaporation of the 
solvent. 

Colloid— A state of subdivision of 
matter characterized by a particle size 
intermediate between molecular disper- 
sion (true solution), and a size just about 
visible with an ordinary microscope; i.e., 
from 10“* to cm in diameter. A 
colloidal substance, when apparently 
dissolved in a liquid, diffuses not at all 
or very slowly through a membrane and 
shows no pronounced effect on the 
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ing slough (mineral acids, sodium hy- 
droxide, phenol). See irritants. 

Essential Oil — ^Any one of a class of 
odoriferous, volatile liquids, insoluble in 
water, which arc obtained from plants 
to which they impart odors and other 
characteristic properties. They are of 
various organic types, such as ethers, 
aldehydes, esters, etc., or mixtures of the 
same. Some contain dissolved resin and 
are known as oleoresins. They are some- 
times called volatile oils in distinction 
irom fixed oils. 


Ester — A compound which may be 
regarded as formed by the replacement 
of the acid hydrogen of an acid, organic 
or inorganic, by a hydrocarbon radical. 
When the radical is not specified in the 
name, ethyl is often understood; e.g., 
acetic ester is ethyl acetate. 


Ester Number (value) — ^The numerical 
difference between the saponification 
number and the acid number. It is a 
measure of the neutral fats (esters of the 
fatty acids) present. 

Estrogenic — avoring female char- 
acteristics, especially the development of 
estrus (heat); the estrogenic state is a 
component of the normal female endo- 
crinological cycle. 


Excito-motors — ^See motor excitants. 


Exfoliation — ^The property possessed 
by substances which are capable of 
casting or throwing off from their 
surfaces scales, laminae, or splinters. 

Expansion, Coefficient of — ^The ratio 
of the increase in len^h (linear coef- 
ficient), area (superficial), or volume 
(cubical) of a body for a given rise in 
temperature (usually from 0° to 1°C.) to 
the origined length, area, or volume, 
respectively. These three coefficients 
are approximately in the ratio of 1:2:3. 
When not expressly specified, the cubical 
coefficieiit is usually intended. 


Expectorants — Drugs which change 
the broncho-pulmonary mucous mem- 
brane secretion promoting its expulsion 
(ammonium chloride, senega, squill). 

Explosive — Pl substance which acts by 
explosive chemical reaction to liberate, at 
high speed, gas and heat thus causing 
tremendous pressure. 

Extracta (Extracts) — Pasty or semi- 
solid masses, or dry, solid or powdered 
products prepared by exhausting or- 
ganic drugs with appropriate solvents 
and then carefully evaporating the 
solutions. Pasty or semi-solid extracts 
are usually referred to as pilular extracts. 

Factor — ^A quantity by which a measure 
must be multiplied in order to express it 
in other terras. The number which is 
used to multiply a given weight of some 
compound in order to obtain the equiv- 
alent weight of some other compound is 
called a gravimetric factor; similarly, 
volumes may be intcrconverted by 
volumetric factors, 

Faraday’s Laws of Electrolysis — ^The 
law that: (1) For any electrolyte the 
amount of electrolysis is proportional to 
the quantity of electrical current which 
is passed through a solution; (2) for the 
same quantity of current passed through 
solutions of various electrolytes, the 
amounts liberated at the electrodes are 
directly proportional to chemical equiv- 
alents of the electrolytes. The quantity 
of current reouired to deposit one 
chemical equivalent weight is one faraday 
which is equal to 96,500 coulombs. 

Fat — Any one of a class of compounds, 
composed of carbon, hydrogen, and 
oxygen, which are glyceryl esters of 
certain acids, such as stearic, palmitic, 
etc. The fats are neutral in reaction and 
on saponification all yield glycerol. The 
various varieties of natural fats are 
mixtures of different glycerides. A fat 
which is liquid at room temperatures is 

called bl fatty oil See oil 
Febrifuges — ^See antipyretics. 
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Ferments — See digestive ferments. 

Fixed Carbon— The percentage of com- 
bustible material in a sample (of coal 
usually) which is not volatile at 950°C. 

Fixed Oil — An oil which is not readily 
volatile as distinguished from volatile or 
essential oil (q.v.)- The term is especially 
applied to the liquid fats (glycerides) 
found in the fatty tissue of plants and 
animals, and in the seeds of plants. 
See oil. 


Fluid — substance which yields readily 
to any force which tends to alter its 
shape. Fluids possess no definite shape. 
The term includes both liquids and gases. 

Fluidextracta (Fluidextracts) — Con- 
centrated liquid preparations made from 
organic dri^s by extracting with suitable 
solvents. The activity of one cubic 
centimeter of the fluid extract is ad- 
justed to equal that of one gram of the 
drug. Various menstrua are employed, 
generally mixtures of alcohol and water, 
or mixtures of alcohol and water with 
glycerol or acids. 

Fluorescence; — The property of emit- 
ting radiation as the result of absorption 
of radiation from some other source. 
The emitted radiation persists only as 
long as the exposure is subjected to 
radiation which may be either electrified 
particles or waves. The fluorescent 
radiation generally has a longer wave 
length than that of the absorbed radia- 
tion. If the fluorescent radiation in- 
cludes waves of the same length as that 
of the absorbed radiation it is termed 
resonance radiation. For laws, see photo- 
chemistry, See also Raman effect. 

Foods — See aliments; restoratives. 

Formation, Heat of— The heat evolved 
or absorbed when a compound is formed 
by direct union of its elements at some 
stated temperature. It is usually ex- 
pressed in calories per gram-molecule of 
the compound* 


Formula Weight — The sum of the 
atomic weights of all the atoms appear- 
ing in a chemical formula. 

Free Energy — A thermodynamic term. 
Absolute values for free energy are un- 
known but when a system changes from 
one state to another at constant tem- 
perature and pressure, the decrease in 
free energy is numerically equal to the 
maximum useful work which can be 
done. This does not include work done 
on or by the atmosphere. 

Freezing Point — The temperature at 
which a liquid solidifies. It is the tem- 
perature at which the liquid and solid 
states of a substance are in equilibrium 
at a given pressure (usually atmos- 
pheric). For pure substances it is identi- 
cal with the melting point of the solid 
form. 


Fusion, Latent Heat of — The amount 
of heat which must be supplied at the 
melting point to a unit quantity of a 
solid in order to transform it into a 
liquid at the same temperature (usually 
at standard pressure). The term is also 
called heat of fusion. It is usually ex- 
pressed in calories per gram, or btu per 
pound. 

Galactagogues — Drugs which increase 
lacteal secretion (pilocarpine, alcohol). 

Gamma Radiation — A form of radia- 
tion emitted by certain radioactive 
substances. This radiation is similar to, 
but of shorter wave length than, X rays 
(alx)ut 10~8 to 10~^cm). Like X rays, 
it is used in cancer therapy. 

Gargarismata (Gargles) — Fluid prep- 
arations intended for gargling. 

Gas — An aeriform fluid, having neither 
independent shape nor volume, but 
tending to expand indefinitely. Without 
qualification, the word is often popularly 
used to denote anesthetics, combustibles 
(gasoline), poisonous war materials, 
etc., whether liquids or solids at ordinary 
temperatures. 
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Gas Constant — general term for all 
gases, bein^ the term R in the ideal gas 
law equation: PV « nRT, It is an 
energy term equal to 0.08205 liter- 
atmospheres per degree per mole; or, 
1.987 calories per degree per mole; or, 
8.314 X 10^ ergs per degree per mole. 

Gay-Lussac^s Law of Volumes — ^The 
law that in gaseous reactions the volume 
of the combining gases, if at the same 
pressure, bear to each other, as well as to 
the product of the reaction, a sim^ile 
whole numbered relationship. That is, 
the volume of the product is either 
equal to the sum of the volumes of the 
reactants or is less than, and bears a 
simple ratio to, this sum. 

Germicides — See parasiticides. 

Gibbs^ Pbai^ Rule — ^An equation ad- 
vanced b^ Gibbs which defines the gen- 
ered conditions under which a system 
of several phases may be in heterogene- 
ous eqwlibrium. It is: F = C — P + 2- 
Here F is the number of degrees of 
freedom of a system (i.e., the number of 
independent variables which must be 
fixed to completely define the system); 
C is the smallest number of components 
in terms of which the chemical composi- 
tion of each phase may be described by 
means of a cnemical equation; and P is 
the number of phases present at any 
stage. 

Glucoside — Any one of a class of C/om- 
pounds, either natural or synthetic, 
which on hydrolysis yields a sugar, 
usually glucose, and one or more sub- 
stances. Widely distributed in plants, 
they are generally white or colorless, 
crystalline compounds, often bitter, 
poisonous, and optically active. They 
are hydrolyzed by enzymes which are 
often present in the same plant from 
which they are obtained, by alkalies and 
by acids. Similar compounds derived 
from other aldose sugars or ketose 
sugars are called aldosiaes or ketosidess 
respectively. 

Glrcerita (Glycoritcs) — Solutions of 
a arug in glycerol; usually intended for 
external use. 


Graham’s Law of Effusion — The 
mean (root-mean-square) velocities of 
the molecules of two gases are inversely 
proportional to the square roots of their 
densities or of their molecular weights. 
If two gases are forced through the same 
small aperture, under the same pressure 
difference, then the rates of effusion (the 
time required for the same weight of each 
gas to pass through the aperture) are 
inversely proportional to the mean 
velocities of the molecules, and therefore 
directly proportional to the square roots 
of the molecular weights or qf the densi- 
ties. 

Gram-atomic Weight — The mass, in 
grams, of an element equal numerically 
to its atomic weight. 

Gram-molecular Weight — ^The mass, 
in grams, of an element or a compound 
equal numerically to its molecular 
weight. 

Gravimetric Factor — See factor. 

Grotthus, Law of — ^The law that only 
those rays of light which are absorbed 
produce chemical change. 

Guldberg and Waage’s Law — See 

mass action law. 

Gum — Any one of a class of colloidal 
substances exuded by, or extracted from, 
plants. Gums are either soluble in water, 
or swell up and become glutinous when 
moist but harden on drying. The term is 
often applied to a variety of other plant 
exudations such as resins, gum resins, 
etc. 

Half Period or Half Life — K term used 
in chemical kinetics to denote the time 
(in years, days, seconds, etc.) for half 
of a given initial quantity of material to 
decompose. 

Hardness (of water) — ^The hardness or 
soap destroying power of water is due 
principally to the calcium and mag- 
nesium ions present in the water and is 
independent of the accompanying acid 
ions. The total hardness is measured m 
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terms of “parts per million” of calcium 
carbonate (more accurately milligrams 
of calcium carbonate per liter). It may 
be divided into two parts, the “tem- 
porary” and the “permanent” hardness. 
The temporary hardness is that part of 
the total hardness which is removed by 
boiling and corresponds roughly, but not 
quantitatively, to the calcium and mag- 
nesium bicarbonates in the water. The 
permanent hardness is that remaining 
after boiling and is duo principally to the 
sulfates, chlorides, and nitrates of cal- 
cium and magnesium, and to the small 
amount of carbonates still held in solu- 
tion. The total hardness also may be 
divided into the “alkalinity” or “car- 
bonate” hardness and the “non-carlx)n- 
ate” hardness. The alkalinity of a 
natural water represents its content of 
carbonates, bicarbonates, hydroxides, 
and occasionally borates, silicates, and 
phosphates. It is determined by titra- 
tion with dilute (usually 0.02 N) sulfuric 
acid to a methyl orange end point. 
AJkalinity is roughly equivalent to the 
temporary hardness. The difference be- 
tween the total hardness and the alka- 
linity is the Jion^carhonate hardnessy 
which is roughly equivalent to the per- 
manent hardness. When the hardness of 
a water is greater than its alkalinity, 
the amount of hardness due to the alka- 
linity is culled carbonate hardness and 
the amount of hardness in excess of this 
is called non-carbonate hardness or in- 


amount of heat required to change the 
temperature by an amount dT, at the 
given temperature. The heat capacity 
is usually determined either at constant 
pressure, or at constant volume. The 
heat capacity per gram is the specific 
heat. The heat capacity per mole is 
called the molar heat capacity (at con- 
stant pressure or volume). 

Ilehner Number (value) — A number 
expressing the percentage (i.e., grams 
per 100 grams) of water-insoluble fatty 
acids in an oil or fat. 

Uematinics — Drugs which increase the 
amount of combined iron in the blood 
(iron salts, chalybeate waters). 

Hemostatics — Substances which ar- 
rest hemorrhage (bleeding). Some au- 
thorities consider the word synony- 
mous with styptics, others consider 
the word hemostatic as limited to 
those substances which are for internal 
application (ergot, ceanothus), whereas 
styptic signifiejs external use (alum, 
ferric chloride). 

Henry’s Law — ^The law that the solu- 
bility of a gas in a liquid is directly 
proportional to the pressure of the gas 
above the liquid at a definite tempera- 
ture. 


ertzstants; when the hardness of a water 
is less than its alkalinity then the 
alkalinity, or part of the alkalinity, will 
be the carbonate hardness and the excess 
of the alkalinity over the hardness is 
called negative non-carbonate hardness. 
The causticity of a water is that part of its 
alkalinity due to hydroxides. 


Heat Capacity — ^The average or mean 
heai capacity of a system, between any 
two given temperatures, is the quantity 
of heat required to raise the temperature 
of the system from the lower to^ the 
higher temperature divided by the differ- 
ence between the two temperatures. 
The true heat capacity^ c, at any given 
temperature is defined by the differential 
equation; 


c 



, where q is the 


infinitesimal 


Hess’ Law of Heat Summation — ^The 
law that the quantity of heat liberated or 
absorbed in any chemical transformation 
is independent of the manner in wliich 
the reaction takes place, provided the 
initial and final states are the same in 
every case. That is, the total heat of the 
reaction is the sum of the heats of the 
various intermediate steps. This is true 
only if all steps of the process are carried 
out either at constant volume or at 
constant pressure. 

Heterocyclic — See cyclic. 

Hexagonal System — One of the groups 
of crystalline form (including the rhom- 
bohedral division) in which three equal 
lateral angles intersect at angles of 60® 
and with a vertical axis of variable 
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length at right angles, as in the hexagonal 
prism. 

Homocyclic — See cyclic. 

Honeys — See mellita. 

Hormone — A chemical secretion from 
a gland which by passage through the 
blood stream stimulates the activity 
of another organ. 

Humidity — In hygrometry the absolute 
humidity is the amount of vapor actually 
present in the air and is expressed either 
m its expansive force, or in its weight per 
given volume. Relative humidity is the 
ratio of the quantity of vapor actually 
present to the greatest amount possible 
at the given temperature. Complete 
saturation of the air by a vapor is desig- 
nated as humidity 100. 

Hydragogue — See diuretic, purgatives. 

Hydration, Heat of — ^The heat evolved 
or absorbed when hydration occurs. It 
is the difference between the heats of 
solution of the anhydrous and the 
hydrated forms. It is usually expressed 
in calories per gram molecule. 

Hydrocarbon — chemical compound 
cont€dning only hydrogen and carbon. 

Hydrogen Ion Concentration — The 
concentration of hydrogen ions in a 
solution in gram-ionic weights per liter. 
See pH. 

Hydrometer — A floating instrument for 
determining specific gravities, especially 
of liquids and solutions. It is usually a 
hollow glass or metal instrument, 
weighted at one end so as to float up- 
right. The stem of the instrument is 
graduated so as to indicate the gravity 
of the liquid. Manv instruments, for 
use with specific solutions, have arbi- 
trary scales and are usually known by the 
names of the inventors. See special 
section on Hydrometers. 


Hygroscopic — Readily absorbing, be- 
coming coated with, and retaining 
moisture but not enough to make a 
liquid. See deliquescence. 

Hypnotics (Somnifacients; Soporif- 
ics) — Drugs which produce sleep) leav- 
ing undisturbed the normal relation- 
ship of the mental faculties to the ex- 
ternal world. In a broad sense these 
may be considered to include narcotics 
and anesthetics (chloral hydrate, sul- 
fonal). See cerebral depressants. 

Hypodermic — A subcutaneous (be- 
neath the skin) injection. 

Hypoglycemic — Indicating a low or re- 
duced level of blood sugar. 

Indicator — k substance, which by some 
visible change, such as a change of 
color, indicates the condition of a solu- 
tion as to the presence of free acid, 
alkali, or other substance. Indicators 
are employed in volumetric (titrimetric) 
analysis to indicate the end points of 
reactions. 

Infusa (Infusions) — Aqueous solutions 
of vegetable drugs prepared by adding 
boiling water to the drug in a closely- 
covered container and allowing to stand 
for half an hour, then straining and 
expressing. They are usually prepared in 
a 5% concentration. 

Inorganic — Designating, or pertaining 
to, the branch of chemistry which deals 
with substances of earthy or mineral 
matter. It includes the treatment of all 
substances with the exception of those 
classed as organic (q.v.) 

Intumescence — k swelling or bubbling 
caused by heat. 

Iodine Number (value ) — k number 
expressing the percentage (i.e., grams 
per 100 grams) of iodine absorbed by a 
substance. It is a measure of the propor- 
tion of unsaturated linkages present and 
is usually determined in the anedysis of 
oils and fats. 
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lon^In electrolytic phenomenon, a 
particle bearing an electric charge which 
IS formed when a neutral atom, or group 
of atoms, loses or gains one or more 
electrons. Loss of ^ectrons results in 
positive charges producing a cation; 
gmn of electrons results in the formation 
of an anion with negative charges. 
The valence of an ion is equal to the 
number of charges borne by it. In 
some crystals, such as NaCl, ions are 
supposed to form th(^ units of the space 
lattice. Solution of such a crystal in an 
ionizing solvent such as water merely 
separates the ions. In other cases, 
ionization probably does not occur until 
the substance is dissolved in the solvent. 
Gaseous ions may be formed by the 
exposure of a gas to X rays, fast moving 
electrons, alpha or beta particles, etc. 

Ionic Radius — ^See atomic radius. 

Ionization Constant — The equilibrium 
constant for the reversible dissociation of 
a weak electrolyte. For example, if the 
weedt acid HA dissociates into and 
A~, then 

{Cii^) (Ca-) 

Ki = — 

{Cha) 

where Ki is the ionization constant if the 
concentrations of ions is expressed in 
gram-ionic weights ptir liter and the 
concentration of the unionized molecules, 
//A, is expressed in gram-moles per 
liter. See equilibrium constant. 

Ionization, Heat of — The amount of 
heat evolved or absorbed when a definite 
amount of a solute ionizes. It is usually 
expressed in calories per gram molecule. 

Ionization Theory — See electrolytic dis- 
sociaiion theory. 

Irritants (Counter-irritants) — Su^ 
stances which when applied to the skin 
cause vascular excitement. They are 
called counter-irritants if they are used 
to promote reilex action on remote 
parts. Irritants are usually classified as 
(a) rubifacients, (6) vesicants, (c) 
pustulants, and (d) escharotics. See 
these latter terms. 


Isobar (e) — One of two atoms having 
practically identical atomic weights but 
different atomic numbers and, therefore, 
different chemical properties; e.g., cal- 
cium-40 (with 20 protons and 20 neu- 
trons) and argon-40 (with 18 protons 
and 22 neutrons). 

Isocyclic — See cyclic. 

Isometric System — One of the groups 
of crystalline form in which the three 
axes of a crystal are at right angles, as in 
the cube, regular octahedron, etc. 

Isotopes — ^Forms of an element that 
differ from one another in the mass of 
tlieir atoms and in the properties de- 
pendent on that mass. Having the same 
atomic number and the same number of 
valence electrons, isotopes occupy the 
same position in the periodic table and 
have identical chemical properties. They 
are distinguishable only by the small 
differences in atomic weight or by radio- 
active transformations, 

Izod — The units of impact strength as 
obtained on an Izod impact testing 
machine. 

Juices — See sued. 

K-electron — An electron from the 
innermost shell of a <;om plicated atom. 

Ketone — Any one of a class of com- 
pounds having two hydrogen atoms less 
than a secondary alcohol, and character- 
ized by the carbonyl group (:CO) united 
to two hydrocarbon radicals. 

Kinetic Energy — Energy, or the ca- 
pacity for performing work, which a 
body or system possesses by virtue of its 
motion. 

Kinetic Theory of Gases — ^The theory 
that all gases are made up of discrete 
spherical entities, molecules, which are 
in constant motion. It is assumed that 
the molecules move in straight lines with 
high average velocity, continually en- 
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countering one another, and hence 
changing their individual velocities and 
directions by perfectly elastic collisions. 
The distances Between the molecules are 
large compared with their size. Tem- 
perature is due to the average kinetic 
energy of these molecules, while pres- 
sure is caused by the bombardment of 
the walls of the container by the mole- 
cules. 

Konseals — ^See cachets. 

Latent Heat of Vaporization (or of 
fusion) — See heat of vaporization (or of 
fusion). 

Lattice (or space-lattice) — ^The geo- 
metrical arrangement of the atoms m a 
crystal as disclosed by X ray analysis. 
It is the sum total of the points of inter- 
section of any three sets of equidistant 
parallel planes. 

Laxatives (Aperients)— Purgatives 

which excite moderate peristalsis giv- 
ing soft movements \dthout irritation 
(magnesia). See purgatives. 

Le Ckatelier-Braun Principle (or 
law) — When a system, which is in 
equilibrium, is subjected to a stress, the 
system tends to adiust itself in such a 
way as to partly relieve the stress. The 
stress may be an increase or decrease in 
temperature, in pressure, in the con- 
centration of one of the reactant s or one 
of the products, etc. For example, in the 
equilibrium: 2NH8 ^^2 + 3Ii2, if the 
pressure is increased the equilibrium will 
be shifted toward the left because two 
ammonia molecules occupy less space 
than three molecules of hydrogen plus 
one molecule of nitrogen; the shifting of 
the equilibrium in this direction will 
tend to counteract the pressure stress in 
this case. 

Levo (rotatory) — A. counterclockwise or 
left-handed turning motion usually ap- 
plied to the turning of the plane of 
polarized light. 

Lignin — A plant material which, in 
conjunction with cellulose, forms the 


cell walls and the cementing material 
between them in woods and many 
plants. It can be isolated by means of 
aqueous 72% sulfuric acid under prop- 
erly controlled conditions of temperature 
and time. 

Liniment a (Liniments) — Solutions or 
mixtures for external application usually 
by rubbing. They usually contain fixed 
or volatile oils. 

Liquefaction — ^The act or process of 
transforming any substance, into a 
liquid, especially the conversion of a 
solid into a liquid by heat, or of a gas 
into a liquid by cooling or pressure. 

Liquefaction, Heat of — ^This is also 
called heat of fusion or of condensation. 
See fusion, heat of. 

Liquid — form of fluid which is charac- 
terized by free movement of the constit- 
uent molecules among themselves but 
(difiering in this respect from gases) 
without the tendency to separate from 
one another. Liquids differ from solids 
in yielding easily to pressure and the 
ease with which their particles move 
upon one another, thus causing them to 
adopt themselves to the shape of the 
containing vessel. See also fluid. 

Liquid Crystal — A liquid having cer- 
tain physical properties characteristic of 
crystals, such as double refraction and 
interference colors. It is an anisotropic 
liquid. 

Liquores (Liquors) — Aqueous solu- 
tions of non-volatile substances, usually 
inorganic compounds. 

Lithotriptics — Drugs supposedly dis- 
solving or causing the excretion of 
urinary and biliary concretions (urates: 
alkaline salts; calcium oxalate: acids, 
carbonated waters; phospbatic de- 
posits: ammonium benzoate). 

Loss of Head (or friction loss) — ^Thc 
pressure lost in a pipe line due to the 
velocity of the liquid in the pipe line, the 
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condition of the pipe wall, and the 
alignment of the pipe. It is usually 
expressed as loss of head in feet per 
thousand feet of pipe. 

Lozenges — See trochisci. 

Luminescence — Any emission of light 
occurring at low temperatures and not 
caused by incandescence. It may be 
produced in various ways, such as, by 
chemical action (chemiluminescence); 
by electric action (electroluminescence); 
by crystallization (crystallolumines- 
cence); by friction (tribolumineacence) ; 
by moderate and sudden heating of 
substances previously exposed to light or 
cathode rays ( therm okimineaeence); by 
exposure to light (photoluminescence; 
called fluorescence if observed during 
excitation, and phosphorescence if ob- 
served after excitation); by autolurnines- 
cence of radioactive substances (without 
exposure to light or external excitation). 

Magmae — Suspensions of finely divided 
insoluble substances in water usually 
produced by chemical rfjaction. IIh' 
suspensions are fairly stable and are 
often known as milks. 

Magnetic — See diamagnetic and para- 
magnetic. 

Malleable — Possessing the prop<*rty of 
being shaped or extended by beating 
with a hummer or by pressure of rollers. 

Mariotte’s Law — See Doyle's law. 

Mass Action, Law of — The law, es- 
tablished by Guldberg and Waage, that 
the rate of a chemical reaction is propor- 
tional at any instant to the active masses 
of the reacting substances. By “active 
mass’* is meant the molecular con- 
centration of the substance available for 
chemical reactions; i.e., the number of 
moles per unit volume. For dissolved 
substances the active mass may some- 
times be expressed in terms of osmotic 
pressure, and with gases in terms of the 
partial pressures of the reactants. 


Mass Number — ^The mass of the indi- 
vidual atoms of an isotope compared 
with the value of 16.0000 as the mass of 
the atom of the most abundant isotope of 
oxygen. It is the w'hole number nearest 
the isotopic weight. 

Massac* (Masses) — Pill masses pre- 
served in bulk, to be used when re- 
quired. 

Maiimcnt; Number (value) — ^The 
maximum ris<! in temperature, expressed 
in degrees Centigrade, obtained by 
slowly introducing 10 cc of concentrated 
sulfm*ic acid into 50 g of oil. 

Mechanical Equivalent of Heat — ^The 
amount of work which is equivalent to 
one calorie of heat. It is equal to 4.1855 
dr 0.0004 absolute joules per gram- 
caloric (15°), 

Medicated l^encils — See siili medica* 
mentor urn. 

MelHta (Hont^ys) — Mixtures of medic- 
inal substances with clarified honey. 

Melting Point — The normal melting 
point of a solid is the temperature at 
whicii the solid and the liquid phases of 
liie material are in equilibrium, under a 
pressure of one atmosphere. 

Metal — In a broad sense (including 
alloys, q.v.), a metal is any one of a class 
of substances which typically show 
metallic luster, ai-e good conductors of 
heat and electricity, are opaque, are 
malleable and ductile, and may be fused. 
In a narrow sense, the term refers to 
metallic elements. 

Metal Shrinkage (or pattern maker’s 
allowance) — ^The allowance which must 
be taken into account in constructing a 
pattern because of the diminution in 
volume (shrinkage) which occurs when 
metal passes from the liquid to the solid 
form. 

Metalloid— See metal and nonmeial 
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Methoxyl Number (value) — The 
amount of methoxyl, a chemical radical 
CHsO, which occurs as a substituent 
group in some substances and which can 
be determined as methyl iodide by 
treating the substances with hydriodic 
acid. 


Mho — See conductance. 


Mineral — ^Any element or compound 
occurring naturally in the mineral 
kingdom as distinguished from ocx!ur- 
rence in either the vegetable or animal 
kingdoms. 


Mineral Oil — ^Any oil of mineral origin 
as distinguished from plant and animal 
oils. The mineral oils include such 
materials as petroleum, shale oil, or oils 
obtained from them by distillation. 
They are essentially mixtures of hydro- 
carbons. 


Misturae (Mixtures) — Liquid prep- 
arations of insoluble, suspended, ac- 
tive substances, or solutions containing 
more than one liquid of medicinal 
activity. 


Modulus (coefficient) of Elasticity — 
The modulus of elasticity is the ratio of 
the internal stress to the strain giving 
rise to it. For any special type of de- 
formation it is a number characteristic of 
each substance. Special coefficients arc 
used for deformations involving changes 
both in volume and in shape. Young’s 
modulus is most often used and applies to 
the stretching of a wire or rod, or to the 
compression of a pillar; it is the ratio of 
F/A to //L, where F is the increase in the 
force acting over the cross section whose 
area is A, corresponding to a change in 
length / of a wire or rod whose original 
length wasL. 


Molality — ^The strength of a solution 
expressed in ^am moles of solute per 
1000 grams of solvent; e.g., a solution 
containing 2 gram-moles of sodium 


chloride per 1000 grams of water is 2 
molal. 

Molarity — ^The strength of a solution 
expressed in gram moles of solute per 
liter of solution. 

Mole (or mol) — ^The weight of a sub- 
stance equal numerically to its molecular 
weight. A gram-mole is the weight in 
grams equal to the molecular weight; a 
pound-mole is the weight in pounds 
equal to the molecular weight. 

Mole (or mol) Fraction — The quotient 
obtained by dividing the number of 
moles of any one substance in a system 
by the total number of moles of all sub- 
stances in the system. 

Molecular Depression (or lowering) 

— See depression {molecular) ^ coefficient 
of. 

Molecular Elevation — ^The increase of 
the boiling point in degrees Centigrade 
prod deed by the solution of one gram 
molecular weight of a substance in 1000 
grams of a specified solvent. 

Molecular Volume? — ^Thc quotient ol> 
tained by dividing the molecular weight 
of a substance by its density in grams per 
cubic cfjntimeter at tlic desired tempera- 
ture is the molecular volume in cubic 
centimeters per gram-mole. 

Molecular Weight — ^The sum of the 
atomic weights of all the constituent 
atoms in the molecule of an element or a 
compound. 

Molecule — When atoms combine they 
form a molecule. In the case of an 
element or a compound, a molecule is the 
smallest unit which chemically still 
reteuns the properties of the substance 


Monoclinic System — One of the groups 
of crystalline form in which there are 
three unequal axes, with one oblique 
intersection, as in the oblique rhombic 
prism. 
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Motor Depressants (Depresso- mo- 
tors) — Drugs which lower the func- 
tional activity of the motor apparatus 
and spinal cord (amyl nitrite, gelsem- 
ium). 

Motor Excitants (Excito-motors; 
Spinants) — Drugs which increase the 
functional activity of the motor ap- 
paratus and spinal cord (nux-vomica, 
picrotoxin), 

Mucilagincs (Mucilages) — Saturated 
aqueous liquids, either adhesive or 
jelly-like, prepared from gums or starch. 

Mydriatics-“Drugs which dilate the 
pupil of the eye (atropine). 

Myotics — Drugs which contract the 
pupil of the eye (pilocarpine). 

Narcotics — Drugs which first excite 
and stimulate all body functions, then 
cause profound sleef), stupor, coma, 
insensibility and which may cause death 
by paralyzing the medulla centers gov- 
erning respiration and other vital func- 
tions (opium, cannabis). See cerebral 
depressants. 

Nebulae (Sprays) — Aqueous or oily 
(light liquid petrolatum) solutions to 
be used in an atomizer for nares and 
throat. 

Neutralization, Heat of — The heat 
evolved in dilute solution by neutraliza- 
tion of a gram equivalent of an acid with 
a base at some specified temperature. 
For strong acids and bases, the heats of 
neutralization are nearly constant, the 
average being 13,800 gram calories per 
gram-mole at 20°C. 

Neutron — An uncharged particle of 
about the same mass as a hydrogen 
atom (which is 1 on the chemist s scale) 
and about 1800 times heavier than the 
electron. Neutrons and protons make up 
the nucleus of the atom. 


Nonmctal — An element which does not 
possess the properties of a metal (q.v.). 
Unlike the metals, the nonmetals form 
stal)le compounds with hydrogen and do 
not form basic oxides or hydroxides. 
Certain elements, such as arsenic and 
antimony, are classed as metalloids 
because they share certain properties of 
lK)th the metals and the nonmetals. 


Normal Solution — A solution of such a 
concentration that it contains one gram- 
equivalent of a substance per liter of 
solution. 


Octane Number — ^This is a number 
which is a measure of the antiknock 
value, or better of the detonation 
characteristic, of a motor fuel. It repre- 
sents the percentage by volume of ‘^iso- 
octane” (2,2,4-trimethylpentane) in a 
mixture of iso-octane and normal 
heptane which gives the same amount of 
d(5tonation us the fuel to be rated when 
tesled under the same conditions. Cf. 
ASTM Standards of Petroleum Products 
and Lubricants, No. D-357-34T. 


Ohm — The international ohm is the 
resistance offered at 0°C. by a column of 
mercury 106.300 centimeters in length, of 
constant cross-sectional area, and weigh- 
ing 14.4521 grams. Such a column has a 
cross-sectional area of approximately one 
square millimeter. 


Oil — Any one of •a large class of sub- 
stances which are liquid at room tem- 
perature, soluble in ether and in alcohol, 
insoluble in water, and usually lighter 
than water. They are classified in 
various ways; from their origin, as 
mineral, vegetable, and animal; according 
to their behavior when heated as fatty 
or fixed, and essential or volatile. The 
fixed oils are further subclassified as 
drying, semi-drying, and mn-drying, 
according to the degree with which they 
absorb oxygen thus becoming hard and 
resinous when exposed in a tnin film to 
the air. See aho fat, and wax. 


Non-carbonate Hardness — See hard- 
ness. 


Ointments — ^See unguenia. 
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Olea (Oils) — ^Fixed or volatile oils, 
the former obtained by expression and 
the latter by distillation. 

Oleata (Oleates) — Solutions of medic5- 
inals in oleic acid, usually intended 
for external application. 

Olefin — ^Any open-chain hydrocarbon 
containing one double bond. Olefins are 
members of the ethylene series and have 
the general formula CnH 2 n* Somewhat 
similar hydrocarbons, but having two, 
t^ee, or more, double bonds, are called 
diolefins or dienes (CnH 2 n- 2 ), triolefins or 
trienes (CnHan-i)! etc. 

Oleoresin — See essential oil. 

Oleoresinae (Oleoresins) — Natural 
solutions of resins in volatile oils, 
occurring as such in plants. 

Optical Activity — Possessing the prop- 
erty of rotating the plane of polarized 
light. See polarization. 

Organic; — Designating, or pertaining to, 
the branch of chemistry which treats of 
the hydrocarbons and their derivatives 
(or, which is almost the same, the 
chemistry of the carbon compounds), 
whether of natural or of synthetic origin. 

Orthobaric Density — ^The density of a 
liquid substance and the density of the 
vapor of the substanbe in equilibrium 
with the liquid at a given temperature 
and pressure. As the temj^rature rises, 
the density of the liquid decreases, 
while the density of the vapor increases, 
until they become equal at the critical 
temperature and critical pressure. 

Orthobaric Volume — ^The reciprocal of 
the orthobaric density. See orthobaric 
density. 

Orthorhombic System — One of the 
groups of crystaJline form in which 
there are three unequal axes at right 
angles, as in the right rhombic prism. 


Osmotic Preaaure — ^The unbalanced 
pressure which gives rise to the phe- 
nomena of diffusion and of osmosis; as 
when a solution is separated from a pure 
solvent or from another solution of 
different concentration by a semi- 
permeable membrane, molecules of the 
solvent will diffuse through the mem- 
brane from the more dilute to the more 
concentrated solution. The hydrostatic 
pressure required to stop this diffusion 
is the osmotic pressure. Closely related 
to gas pressure, it is proportional to the 
absolute temperature and also to the 
molecular concentration, and apparently 
it is equal to what the pressure of the 
dissolved substance would be if it were a 
gas at the same temperature and had a 
volume equal to that of the pure solvent. 

Oxidation — In a broad sense oxidation 
is the increase in positive valence or 
decrease in negative valence of any 
clement in a substance. On the basis of 
the electron theory, oxidation is a 
process in which an element loses elec- 
trons. In a narrow sense, oxidation 
means the chemical addition of oxygen to 
a substance. 

Oxidation, Heat of — The heat evolved 
when a substance is oxidized. It is 
usually expressed in calorics per gram- 
molecude. 

Oxidizing Agent — A. chemical reagent 
which causes oxidation of other sub- 
stances and is thereby reduced. See 
oxidation and reduction. 

Oxytocics — ^See ecbolics. 

P (proton) Number — A term used, 
instead of isotopic weight, to desimxate 
the whole-numbered atomic weight or 
the number of hydrogen nuclei. 

Packing Fraction — ^The packing frac- 
tion of any atomic species is equal to 
{A — W)/W, where A is the exact 
atomic weight of the species and W is 
the integer nearest to A. Values 10,000 
times larger than the values given in the 
preceding definition are also called the 
packing fraction and commonly em- 
ployed. 
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Parachor — A constant dependent on the 
constitution of a compound and related 
to its molecular volume. Being an 
additive property, it finds application in 
organic chemistry for checking structure 
of compounds. The parachor {P) is 
equal to (M X yi )/ (D — d), where M is 
the molecular weight, y the surface 
tension, D the density of the liquid, and 
d the density of the vapor at the same 
temperature. 

Paramagnetic — Possessing, or pertain- 
ing to, the magnetic properties of bodies 
whose permeability is greater than unity 
(i.e., greater than that of a vacuum). 
Paramagnetic substances are attracted 
by a magnet if the surrounding medium 
is air. See diamagnetic. 

Parasiticides (Germicides) — Sub- 

stances which kill animal and vegetable 
parasites (mercuric chloride, phenol). 

Partial Pressure, Law of — See Dalton's 
law. 


Partition Coefficient — See distribution 
law. 

Pastilles — See troch isc i. 

Pearl — term used in pharmacy for a 
glass capsule containing some volatile 
liquid for inhalation, as amyl nitrite. 
For use, the capsule is crushed in a 
handkerchief and the vapors inhaled 
therefrom. 

Pencils — See bougies. 

Pentosan — ^A.ny one of a group of 
anhydropentose residues which generally 
occur as polysaccharides in plant ma- 
terials and which can be hydrolyzed by 
acid to pentose sugars. 

Perfect Gas— A perfect or ideal gas is 
one which fulfills two conditions: (1) 
the equation PV — nRT is obeyed 
exactly when the temperature T, the 
pr^sure P, and the volume V are varied 
(n is the number of moles of gas, and i? 
is the gas constant, q*v.); and, (2) its 


internal energy is a function of the 
temperature alone, and does not change 
with a change in volume of the gas at a 
constant temperature. 

Periodic Law — The law that the chemi- 
cal and physical properties of the ele- 
ments are periodic functions of their 
atomic numbers. By periodic fimction 
is meant that the properties repeat at 
certain intervals. See periodic table. 

Periodic Table — A table in which the 
elements are arranged in order of in- 
creasing atomic number. Elements of 
similar properties are placed one under 
the other, yielding families or groups of 
elements of which there arc eight. 
Within each group there is a gradation of 
chemical and physical properties, but in 
general a similarity of chemical be- 
havior. From group to group, however, 
there is a progressive shift of chemical 
behavior from one end of the table to the 
other. 

pH — The exact significance of pH is 
still in dispute (cf. ./. Am, Chem. Sac. 
60, i09U {1938) ), It is commonly 
considered to be the negative logarithm 
(to the base 10) of the hydrogen ion 
concentration of a solution. Others in- 
terpret it as the negative logarithm of 
the “activity"’ of the hydrogen ions in a 
solution. Exactly, neither is correct but 
the experimental determination of pH 
continues to offer valuable information 
as to the immediate acidity, as con- 
trasted to the total acidity, (which may 
be titrated), of a solution. The experi- 
mental meaning of pll is given bv the 
following equation: pH = (emf of 
H 2 -calomel cell — emf of calomel half- 
cell at temp. r)/0.000198322r. 

Phenol — ^Any one of a series of aromatic 
hydroxyl derivatives which has the OH 
directly attached to the ring and of 
phenol (carbolic acid) is the type. 
Specifically the term phenol is applied to 
carbolic acid, CjHsOH, 

Phenol Coefficient — ^The ratio of the 
dilution of a disinfectant required to kill 
the Hopkins strain of typhoid bacillus 
under carefully controlled conditions in a 
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specified time compared with the dila- 
tion of phenol required for the same 
organism under the same conditio^. 
Usually 2.5 and 15 minute time limits 
are used and the coefficient is calculated 
from the average of these two. For 
example, if 1:80 and 1:110 dilutions 
of phenol kill in 2.5 and 15 minutes, 
respectively, and the corresponding 
dilutions of a disinfectant under test are 
1:375 and 1:650, then the phenol co- 
efficient of the disinfectant is i[ (375/80) 
+ (650/110)] or 5.30. 

Photochemistry — ^The branch of chem- 
istry concerned with the effect of radiant 
energy, especially light, in causing 
chemical changes. First law (Grotlhuss- 
Draper law ) — Only that light which is 
absorbed can act chemically. Bunsen- 
Roscoe law — ^The amount of material 
transformed in a photochemical change 
is proportional to the product of the light 
intensity and the time of illumination. 
Second law {Einstein photochemical equiv- 
alence law ) — Each absorbed quantum 
should cause one light-absorbing mole- 
cule to react. First law of fluorescence 
(Stokers emission law ) — ^The energy 
emitted as light during fluorescence is 
less than the energy absorbed as light 
for excitation; i.e., the absorbed wave 
lengths are shorter than the emitted 
wave lengths. Second law of fluorescence 
{luminescence equivalence law ) — ^The ab- 
sorption of radiation by a luminescent 
system is a quantum process involving 
one quantum per absorbing particle 
(e.g., atom or “center*’), the yield being 
unity in the ideal case. 

Photoluminescence — See lumines- 

cence. 

Photon — ^An amount of radiant energy 
equal to the quantum, having a mo- 
mentum equal to the energy divided by 
the velocity of light, occupying a small 
volume, and moving as a whole in one 
direction with the velocity of light. 

Pilulae (Pills) — Solid bodies, usually 
spherical or oval, containing medicinal 
.substemces, and intended to be swal- 
lowed whole. They may be uncoated or 
coated with various substances (gela- 


tin, sucrose, cacao, tolu, etc.) to mask 
unpleasant taste. If it is desired that 
the pill pass unchanged through the 
stomach emd be dissolved in the in- 
testine, it is coated with keratin or 
salol. Such a coating is known as an 
enteric coating. 

Pitot Tube — A device used to measure 
the velocity of fluid flow. It consists of a 
tube with a short right-angled bend, 
laced verti(5ally in the moving body of 
uid with the bent part lowermost and 
its opening normal to the direction of 
flow. 

Planck’s Constant — ^The term h in the 
fundamental equation of the quantum 
theory: — hv, where AE is the dif- 

ference in energy of an electron in two 
different orbits of an atom, v the fre- 
quency of the radiation emitted by the 
atom when the electron jumps from one 
orbit to the other in which its energy is 
less, and h a universal constant with 
dimensions the same as those of action. 
It is equal to (6.624 db 0.002) X lO-^^ 
crg-secouds. 

Plasters — See emplastra. 

Plastic — A substance capable of, or the 
property of, being deformed contin- 
uously and permanently in any direction 
without rupture, under a stress greater 
than the yield value. 

Polar — Designating, or characterized 
by, a union of atoms in which the bonds 
are cdectrostatic attractions between op- 
positely charged particles (ions). Thus, 
in potassium chloride (KCl), the potas- 
sium atom has lost an electron to the 
chlorine thereby becoming positively 
charged (K+), while the chlorine has 
thereby become negatively charged 
(Cl~). The term polar is used also to 
designate molecules which possess a 
permanent electric moment, or dipole 
moment, fx. 

Polarization (of light) — The act or 
process of affecting light in such a 
meumer that the vibrations assume a 
definite form. In nonpolarized light the 



1745 


DEFINITIONS OF TERMS 


vibrations are in all directions perpen- 
dicular to the ray, whereas in polarized 
light the paths of the vibrations (all in a 
plane perpendicular to the ray) may be 
straight lines, pZane polarized; or circles, 
circularly polarized; or ellipses, elliptic 
cally polarized. 

Potential Difference (between two 
points) — ^This is the quotient obtained 
when the work done in transporting any 
quantity of electricity from one of the 
points to the other is divided by that 
quantity of electricity. It is commonly 
measured in volts and often abbreviated 
p, d. 

Potential Energy — ^Energy which a 
system possesses by virtue of its position 
or configuration. 

Potentiometcr^An apparatus for the 
dividing of a glvtin potential into any 
fractional part. An instrument for 
measuring or comparing electromotive 
forces, in which the impressed potential 
is opposed by a known potential until 
there is no current How. 

Poultices — See cataplasmala. 

Primary Standard — A term in analyti- 
cal chemistry designating a substance of 
constant composition and of sulficient 
purity to be used for standardizing 
volumetric (titri metric) solutions, or 
which may be used for the preparation of 
volumetric (titrimetric) solutions, and 
when made up to an exact volume the 
solution requires no further standardi- 
zation. 

Progestational — F avoring female char- 
acteristics, especially the receptivity to 
pregnancy; the progestational state is a 
component of the normal female endo- 
crinological cycle. 

Proliferation — Growth on the cell 
level. 

Proof Spirit — In the United States 
proof spirit is an alcoholic liquor of 
specific gravity 0.934)26|4« F. Such a 


solution contains one-half its volume of 
an alcohol with the specific gravity 
0.7939®®® F. which represents 42.49% 
of absolute alcohol by weight, or 50 
parts of alcohol to 53.71 parts of water by 
volume, the apparent excess of water 
being due to a contraction in volume on 
mixing the alcohol with the water. 
Liquors containing less alcohol than 
proof spirit are termed under proof; thus, 
10% or 10® under proof is a spirit which 
at 60®F. contains 90 volumes of proof 
spirit and 10 of water. Similarly a 25® 
Overproof (or above proof) indicates a 
spirit of such a concentration that 100 
volumes at 60®F. must be diluted with 
water to 125 volumes to obtain proof 
spirit. Although the laws in the United 
States are worded in terms of proof 
spirit, it is more customary to express 
the concentration of alcohol in % by 
volume. 

Prophylactics — Substances admini^ 
tered to prevent disease (diphtheria 
antitoxin). 

Protectives — Substances used as me- 
chanical coverings to protect various 
injured parts from air, water, and 
friction (collodion). 

Protein — ^Any one of a class of naturally 
occurring cornpoimds containing carbon, 
hydrogen, oxygen, nitrogen, often sulfur, 
phosphorus, occasionally iron and a few 
other elements. They are essentifiJly 
very complex combinations of amino 
acids and are constituents of all living 
cells both animal and vegetable. They 
combine with both acids and bases, and 
are usually amorphous and colloidal. 
Since most proteins contain about 16% 
nitrogen, it is customary in analytical 
chemistry to multiply the total nitrogen 
by the factor 6.25 in computing the 
per cent of protein in a sample. Pro- 
teins are an essential constituent of the 
diet of the animal organism. 

Proton — A positively charged particle of 
about the same mass as a hydrogen atom 
(which is 1 on the chemist’s scale) and 
al^ut 1800 times heavier than the elec- 
tron. The electrical charge of the proton 
is equal and opposite to the charge of the 
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electron. Protons and neutrons (q.v.) 
make up the nucleus of the atom. 


Proton Number — See P number. 


Pulmonary Sedatives — Drugs which 
lessen the irritability of the respiratory 
nerves or center, thereby diminishiDg 
cough and dyspnea. They may depress 
the center, remove irritating substances 
from the passages, lessen local conges- 
tion, or lower excitability of the vagus 
end-organs and afferent filaments of 
the respiratory tract (morphine, co- 
deine, hydrogen cyanide). 

Pulveres (Powders) — Finely powdered 
drugs or mixtures of the same, frequently 
consisting in part of some suitable 
diluent. 


Purgatives (Cathartics) — Drugs which 
increase or hasten intestinal evacua- 
tions. They are usually classified as 
follows: (a) laxatives; (b) simple purga- 
tives, which cause active peristalsis 
and stimulate secretion of the intestinal 

g lands, giving one or more copious, semi- 
uid movements accompanied by some 
irritation and griping (aloe, castor oil); 
(c) saline purgatives, which stimulate 
intestinal glands, increase peristalsis 
and osmosis, causing watery stools 
(magnesium sulfate); (d) drastic purga- 
tives, which cause violent peristalsis, 
watery stools, griping and irritation 
(jalap, colocynth); (c) hydragogue ca- 
thartics, which remove much water from 
the vessels causing watery stools (croton 
oil, elaterinum) ; (/) cholagogue purgaiives, 
which stimulate the flow of bile causing 
free purgation of green colored (bilious), 
liquid stools (aloe, mercurials). 

Pustulanta — Drugs which cause blis- 
ters. See irritants. 


Quantum — ^The “bundle’' of radiant 
energy which, according to the quantum 
theory, is emitted as a um't by a ^‘resona- 
tor” vibrating with a frequency v. The 
energy of such a bundle (i.e., of a 
quantum) is equal to hp, where h is 
ranch’s constant (q.v.). 


Radical — group of atoms remaining 
unchanged during a series of reactions 
and which may be regarded as playing 
the part of a single atom. See specim 
table of radicals. 

Radioactive Constant — ^The constant 
X in the equation for the rate of 
change of radioactive material: E = 
in which is the initial quantity 
of radioactive material undergoing 
change, E the quantity remaining un- 
changed after the lapse of any interval of 
time t, e the base of the Naperian loga- 
rithmic system, and X the radioactive 
(decay) constant, by which is meant the 
fraction of the total which changes in 
unit of time. 

Radioactivity — ^The property possessed 
by certain elements and their compounds 
of spontaneously emitting radiation by 
the disintegration of the nuclei of the 
atoms. The radiation consists of alpha, 
beta, or gamma rays, neutrons, protons, 
deuterons, and nuclei of hydrogen-3. 
Alpha rays are emitted when an atom 
loses a helium nucleus and thereby 
changes to an atom with an atomic 
number two units lower. Beta rays are 
the result of the loss of an electron from 
the nucleus whereby an atom is formed 
with an atomic number one unit higher. 
These changes are sometimes accom- 
panied by the emission of gamma rays 
which are vibrations of high frequency. 
A series of such changes (disintegration 
series) continues until a stable product 
is formed. 

Raman Effect — ^The changing of the 
wave length of some of the scattered 
rays when a beam of light is passed 
through a pure liquid or vapor. It is 
useful in the determination of constitu- 
tion. 

Raoult’s Law — ^The lowering of the 
vapor pressure of a solvent due to the 
presence of dissolved solute, divided by 
the vapor pressure of the pure solvent, is 
equal to the mole fraction of the solute. 
Toe law may be used for the calculation 
of the vapor pressure of solutions con- 
taining non-volatile solutes, or the par- 
tial pressure of the solvent if the solute is 
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volatile. This law plays the same role 
with solutions as do the perfect gas laws 
in the case of pases; i.e., it expresses the 
conditions which exist in an ideal solu- 
tion. It does not hold for electrolytes 
because of dissociation. 

Rare Earth — Any one of a series of 
very similar oxides of metals with con- 
secutive atomic numbers from 57 
through 71 (with the exception of cerium, 
No. 58, which is sometimes considered 
not to be a member of the scries) and a 
characteristic valence of three. They oc- 
cur in widely distributed but relatively 
scarce minerals. 

Rayon — A generic name of filaments 
made from various solutions of modified 
cellulose by pressing or drawing the cel- 
lulose through an orifice and solidifying 
it in the form of a filament or filaments 
by means of some precipitating medium; 
also a fabric woven from such filaments. 

Reacting Weight — See equivalent 

weight 

Reaction, Heat of — The heat evolved 
or absorbed during a chemical reaction in 
which the final state of the system is 
brought to the same temperature as that 
of tne initial state. The numerical 
values for heats of reaction usually 
accompany a chemical equation ex- 
pressing the reaction and are for the 
number of gram-moles (usually) involved 
in the equation as written. 

Reaction (or van’t Hoff) Isochore — 
The equation which represents the 
variation of the equilibrium constant 
with temperature: d In Kc /dT = Q/ RT^, 
where In Kc. is the logarithm to the base e 
of the equilibrium constant obtained 
when the ‘^active masses” of the products 
and reactants are measured in moles 
per liter at the absolute temperature 
T; R is the gas constant expressed in 
calories per degree per mole (1.987); and 
Q is the heat of the reaction at constant 
volume expressed in calories. 

Reducing Agent — ^A chemical reagent 
which brings about the reduction of 


some other substance and is itself 
simultaneously oxidized. See reduction 
and oxidation. 

Reduction — In a narrow sense reduc- 
tion means the decrease in the oxygen 
content, or the increase in the hydrogen 
content, of a substance. In a broad 
sense, reduction is the decrease in 
l^sitive valence or the increase in nega- 
ave valence of an element. See also 
oxidation, 

Reflection, Law of — The law that light, 
falling upon a plane surface, is so re- 
flected that the angle of incidence is 
equal to the angle of roficction, and that 
the incident ray, the reflected ray, and 
the normal all he in the same plane. 

Refraction — ^The deflection from a 
straight path suffered by a ray of light in 
passing obliquely from one medium into 
another in which its velocity is changed. 
See also refraction^ index of. 

Refraction, Index of — A constant, 
characteristic of each substance, which 
represents the ratio of the velocity of 
light in a vacuum to that in the sub- 
stamje. It is the ratio of the sine of the 
angle of incidence to the sine of the angle 
of refraction when light passes obliquely 
into a medium. It varies with the 
temperature, pressure, wave length of 
light, and with the media. Absolute 
index is the ratio of the velocity of light 
in a vacuum to that in a given medium. 
Since the index of refraction of air is so 
near unity, it is commonly used as a more 
convenient standard than a vacuum. 
Relative Index is the ratio of the velocity 
of light in two different media. See also 
special section index of refraction. 

Refractive Index — See refraction, index 
of. 

Refrigerants — Drugs which allay 
thirst, giving the sensation of coolness 
(diluted vegetable and mineral acids). 

Reichert-Meissl Number — ^The num- 
ber of milliliters of decinormal alkali 
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required for neutralization of the volatile 
wateT'^luble fatty acids obtained from 
5.5 grams of a fat or oil by a certain 
method of saponification and distilla- 
tion. The number is a measure of the 
amount of low molecular weight fatty 
adds present in the sample. 

Resin — X solid or semi-solid, amorphous 
(noncrystalline) organic substance which 
often softens and melts but not at any 
definite temperature. The natural resins 
ju’e chiefly of plant origin, usually yellow- 
ish to brown in color, soluble in alcohol, 
ether, etc., but not in water. They arc 
chiefly excretion products and exude 
from plante alone or as mixtures with 
essential oils, with gums, etc. Some are 
found as fossils after decay of the plant. 
The term is also applied to synthetic 
products of various types of chemical 
combinations which possess many of the 
same properties as the natural resins. 
They are all nonconductors or electricity 
and many are transparent or translu- 
cent. 


Resistivity — ^The electrical resistance 
offered to the passage of a steady current. 
The specific resistance of a material is 
numerically equal to the resistance of a 
cylinder one centimeter in length and 
one square centimeter in cross-section. 


Resolvents — See alteratives. 


Respiratory Sedatives (Depres- 
sants) — Drugs which lower the activity 
of the respiratory center resulting in 
shallow and slow respirations (aconite, 
physostigma). 


Respiratory Stimulants — Drugs 
which stimulate the respiratory center 
resulting in deeper and quicker breath- 
ing (strychnine, digitalis). 


Restoratives — ^Substances which give 
strength and vitality. Restoratives are 
classified into (a) foods, (b) digestive 
ferments, (c) digestive acids, (a) fats, 
(e) hematinics, and (/) tonics. See 
these latter terms. 


Rhombohedral System — A division of 
the hexagonal system (q.v.) in which the 
form is referred to three eaual oblique- 
axes parallel to the faces oi the funda^ 
mental rhombohedron. 


Roentgen Ray — See X ray. 

Rubefacients — Substances which pro 
duce temporary redness and skin con- 
gestion. If left too long the action nia> 
become vesicant or even escharotic 
(mustard). 

Salt — ^Any one of a class of similar 
compounds formed when the acid hydro- 
gen of an acid is partly or wholly re- 
placed by a metal or a metallic radical. 
They are formed by the action of acids on 
metals (with the elimination of hydro- 
gen), and on oxides and hydroxides 
(with the elimination of water), by the 
direct action of an acid with ammonia or 
an ammonia derivative, and in other 
ways. Specifically, the term salt i? 
applied to sodium chloride, NaCl. 


SaxH>nification — Process, act, or result 
of hydrolysis of an ester by an inorganic 
base, the product being a salt and an 
alcohol, when the ester being saponified 
is an animal or vegetable fat, the prod- 
ucts are soap and glycerol. By ex- 
tension, the hydrolysis of compounds 
other than esters. 


Saponification Number — In the anal- 
ysis of fats, oils, etc., the number ot 
milligrams of potassium hydroxide re- 
quired for the complete saponification 
of one gram of substance. 

Saturated Solution — A solution which 
contains at any constant temperature as 
much dissolved substance as it can 
possibly hold in presence of solid solute. 

Sectile — ^A mineralogical term applied to 
minerals which are capable of being 
severed by the knife with a smooth cut 
but yet pulverizable, as distinguished 
from brittle or malleable. 
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Sedatives — In general, drugs which 
allay nervous irritation and irrita- 
iiility. Synonymous with cerebral de- 
pressants. See pulmonary sedatives. 

Semi-alteratives (Alkalies) — Drugs 
which stimulate acid secretions and 
'^heck alkaline secretions (carbonates). 

Shrinkage — See metal shrinkage. 

Sialagogues — Substances which pro- 
mote the secretion and flow of saliva 
and buccal mucous (capsicum, physo- 
.tigma). 

Single Electrode Potential — See elec- 
trode potential. 

; 3 oap — The sodium or potassium salt of a 
high(T molecular weight fatty acid; by 
extension, any salt of the fatty acids and 
commonly called a metallic soap when 
containing some metal other than 
sodium or potassium. 

Solid — A part of space bounded on all 
sides and which does not perceptibly 
flow. Bctweeii typical solids and liq- 
uids arc many gradations designated by 
terms such as viscous solid, semi-solid, 
viscous liquid, etc. 

Solidification Point — ^The temperature 
at which a liquid changes into a solid. 
It may be identical with, or lower than, 
the melting point. 

Solubility — The quantity of solute 
present in a given amount of the sat- 
urated solution, at a certain tempera- 
ture, is called the solubility of the solute. 
It is expressed in any of the units used to 
express concentration of solution, such 
as grams of solute per 100 milliliters of 
solvent, grams solute per 100 grams of 
solution, moles of solute; per liter of 
solution or per 1000 grams of solvent, 
etc. 

Solubility Product— The maximum 
product of the ionic concentrations of a 
difficultly soluble salt which can exist in 


equilibrium with the solid phase at a 
definite temperatiwe, each concentration 
being raised to its proper power. In 
general, if A X cC represents the 
equilibrium between the molecule A and 
its ions B and C in a saturated solution, 
then the solubility product Kgi, is given 
by the equation: Ksp = X [C]°, 
where [B] and [C] are expressed in gram- 
ionic weights per liter. 

Solute — When a solid is dissolved in a 
liquid, the solid is termed the solute, 
the liquid the solvent. When one liquid 
is dissolved in a second liquid, the liquid 
present in the smaller amount is usually 
called the solute. In this case, the desig- 
nation is arbitrary, particularly when the 
liquids are completely miscible. 

Solution — A homogeneous mixture 
formed by the process in which a sub- 
stance, whether solid, liquid, or gaseous, 
is mixed with a liquid (or by extension, 
with a solid, or gas) called the solvent. 
The term is usually associated with 
liquids but may include solids, as in 
alloys, or gaseous mixtures. 

Solution, Heat of — The heat evolved 
or absorbed when a substance (solute) 
dissolves in a solvent. The integral heat 
of solution is the heat absorbed when 
one mole of solute is dissolved in a 
sufficient quantity of solvent to produce 
tlu; specified concentration. Most values 
of heats of solutions are integral heats of 
solution of the solute in a large amount or 
specified amount of solution. The 
differential heat of solution is the amount 
of heat absorbed when one mole of 
solute is dissolved in such a large volume 
of solution of definite concentration that 
the concentration of the solution is not 
apparently altered. The differential heat 
of solution is the rate of change of the 
integral heat of solution per mole of 
solute at any specified concentration. 

Solvent — See solute. 

Somnificants — See hypnotics. 

Soporifics — See hypnotics. 



1750 


DEFINITIONS OF TERMS 


Spf^ies (Teas) — Mixtures of cut or 
bruised vegetable drugs from which 
teas can be made. 

Specific ivity^~The ratio of the 
weight of any volume to the weight of 
an equal volume of some other substance 
taken as the standard at stated tempera- 
tures. For solids or liquids the standard 
is usually water, and for gases the 
standard is air or hydrogen. 

Specific Heat — ^The amount of heat 
required to raise a unit weight of sub- 
stance one degree of temperature at 
either constant pressure or constant 
volume. It is usually expressed in 
calories per gram per degree Centigrade. 
See heat capacity for distinction between 
mean and true specific heats. 

Spectrum — A series of radiant energies 
arranged in order of wave length; as for 
example, when a beam of light is sub- 
jected to dispersion and then brought to 
a focus to form a series of images ar- 
ranged in order of their wave lengths. 

Spinants — See motor excitants. 

Spirit! (Spirits) — Solutions of vola- 
tile substances in alcohol or diluted 
alcohol. 

Sprays — See nebulae. 

Standard Solution — A solution, of 
accurately known or standard concen- 
tration, used as a reagent. 

Sternutatories — Drugs which cause 
sneezing. When used to increase nasal 
secretion by applying to the mucous 
membrane of the nose they are usually 
referred to as errhines (ipecac, cubeb). 

Stili Medicamentorum (Medicated 
Pencils) — Medicinal agents made into 
a plastic mass and rolled into cylinders 
for external application. 

Styptics — See hemostatics. 


Sublimation — ^The process of passing 
from the solid to the gaseo’^s state 
directly. There is a definite vapor or 
sublimation pressure for a solid at each 
temperature. At this pressure and 
temperature the gaseous and solid 
phases are in equilibrium. If the tem- 
perature is kept constant and the outside 
pressure on the system is lowered, the 
solid will sublime. Substances like 
camphor, which sublime at atirospheric 
pressure, have a sublimation pressure 
at that temperature which is greater 
than the atmospheric pressure. 

Sublimation, Heat of — ^Ti*3 heat 
evolved or absorbed in subliming a unit 
mass at a specified temperature. 

Succi (Juices) — Expressed vegetable 
juices usually preserved by the addi- 
tion of alcohol. 


Sudorifics— See diaphoretics. 

Supersaturated Solution — A solution 
which contains more dissolved substance 
than it can normally hold at -he same 
temperature in the presence -»f undis- 
solved solute. 

Suppositoria (Suppositories) — Solids 
of various shapes: cone-shaped, pencil- 
shaped, globular, or oviform, which 
contain medicines and which melt 
when inserted into the rectum, nares, 
urethra, or vagina. They arcs usually 
made from oil of theobroma, glycerin- 
ated gelatin, or sodium stearate. 

Surface Tension — ^The property, due 
to molecular forces, existing in the 
surface film of all liquids which tends to 
contract the volume into a form with the 
least surface area. The particles in the 
surface film are inwardly attracted thus 
resulting in tension. 

Symbol — An arbitrary or conventional 
sign, such as a character, a letter, ab- 
breviation, etc., used instead of a word 
or words, as in chemistry, mathematics, 
etc., to represent elements, operations, 
etc. 
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Syrupi (Syrups) — Concentrated aque- 
ous solutions oi sucrose containing either 
medicinal agents or flavoring agents. 

Tabellae (Tablets) — Solid disk-like 
lenticular bodies made by compression. 
Tablet triturates are prepared by tri- 
turating drugs and then molding; 
lactose is usually employed as the 
diluent. See also trochisci and toxita^ 
bellae. 


Taenifuges — See anthelmintics. 

Teas — See species. 

Tensile Strength — ^The greatest longi- 
tudinal stress a substance can withstand 
without rupture. It is usually expressed 
with reference to a unit cross-sectional 
area, as kilograms per square centimeter, 
or pounds per square inch, necessary to 
produce rupture. 

Tetragonal System — One of the groups 
of crystalline form in which three axes 
are at right angles, but only two, the 
lateral axes, equal, as in the right 
square prism. 

Thermal Conductivity-yThe quantity 
of heat passing in unit time through a 
plate of unit area and unit thickness, 
with a temperature differential of one 
degree between the faces of the plate. 
Sec special section on heat conductivity. 

Thermal Expansion — See expansion^ 
coefficient of. 

Therraochcmical Equation An 
equation which, besides the stoichio- 
metric chemical relationships, indimtes 
also the energy change involved in a 
reaction. 

Thermochemistry— That branch of 
chemical science concerned wiin tne 
relations existing between chemical ac- 
tion and heat (thermal changes) which 
accompany chemical reactions. 


Thermo (electric) Couple — ^Two bars 
or wires of dissimilar metals joined at 
one extremity and which develop a 
current (therraoelcsctric current) when 
heated. 


Thermodynamics, Laws of — ^The laws 
of thermodynamics expressing certain 
energy relationships which were found to 
be true empirically. First law — ^This 
law, known also as the law of the conser- 
vation of energy, stales that energy can 
be neither created nor destroyed; when 
one form of energy disappears another 
form always appears in equivalent 
quantity. Second law — ^This law states 
that heat cannot pass spontaneously 
from a colder to a warmer body; when 
free interchange of heat takes place, it is 
always the hotter of two bodies which 
loses energy and the colder that gains 
energy. Third law — ^This law states 
that every substance has a finite positive 
entropy, but at absolute zero the 
entropy may liecome zero, and is zero in 
the case of perfect crystalline substances. 

Thermoluminescence — See Iwnirws- 
cence. 

Thermoneutrality, Law of — ^The law 
that no thermal effect is produced when 
dilute solutions of neutral salts are mixed 
and no precipitation occurs. 


Tincturae (Tinctures)— Alcoholic so- 
lutions of drugs, prepared either by 
maceration, percolation, or solution. The 
alcoholic strength is variable and Ae 
drugs generally used are non volatile. 
The drug strength, where the drug is 
potent, is usually 10%. Where the drug 
IS not very potent the strength is usually 
20 %. 

Titer— The titer, as applied to solutions, 
is the concentration of a dissolved 
stance as determined by titration. The 
term is also applied to the minimum 
amount or volume required to bring 
about a given result in titration. Ine 
titer, as applied to fats, is the solidifica- 
tion point of the fatty acids liberated 
from a fat by hydrolysis. 
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Titration — A method, or the process, of 
using a standard solution for the determi- 
nation of the amount of some substance 
in anotlier solution. The known solution 
is usually added in a definite quantity to 
the unknown until eauivalent quantities 
have been added. If the reaction in ques- 
tion is in itself invisible, an indicator, 
having a visible reaction, correlated with 
the invisible, is used. From the quantity 
of known substance added and the re- 
action involved the quantity of unknown 
substance may be calculated. 

Titrimctric — A word synonymous with 
volumetric when used with reference to 
chemical titration. 

Tonics — Drugs which improve the 
tone of specific tissues by stimulating 
vital functions (mineral: phosphates; 
vegetable: gentian). See restoratives. 

Toxitabellae (Poison Tablets) — 
These are tablets of angular shape 
(not discoid) each having the word 
“poison” and the skull and cross bones 
distinctly stamped upon it. The pur- 
pose of the distinctive shape and mark- 
ing is to diminish poisoning by their 
accidental ingestion. The common one 
is corrosive sublimate. 

Transference Number — In electroly- 
sis, a number denoting the fraction of the 
total current passed through a solution 
of an electrolyte which any one ion 
carries. If n is the transference number 
of the anion, then i — n is that of the 
cation. 

Transition Point (or temperature) — 
The temperature at which two crystal- 
line forms of a substance are in equilib- 
rium with each other. The transition 
temperature changes with the pressure 
on the system. 

Triboluminescence — See luminescence. 

Trielinic System — One of the groups of 
crystalline form in which there are three 
unequal axes and intersections oblique, 
as in the oblique rhomboidal prism. 


Trochisci (Troches) — Solid, round, 
oval, or flat masses composed of medic- 
inal agents combined with sugar or 
extract of licorice, massed with mucil- 
age of tragacanth, flavored, and dried. 
Tney are also called lozenges. In Eng- 
land they are called tablets and are of a 
definite weight and have a chocolate 
base; pastilles (in England) have a 
glyco-gelatin base. 

Ultimate Strength — The ^ maximum 
force or load per square inch for a 
substance under tension. 

Uiiguenta (Ointments) — These are 
soft or solid fatty preparations for 
external use, liquifying when applied 
to the skin and <'ontaining medica- 
ments in a base of Ixmzoinated lard, 
petrolatum, wool fat, prepared suet, 
expressed oil of almond, wax, sper- 
maceti, paraffin, etc. They are also 
called salves. 

Unsaponifiuble — That portion of a fat 
or oil which does not react with alkali in 
the hydrolysis to form glycerol and fatty 
acid soaps. 

Valence — ^The degree of combining 
power of an element or a radical. It is 
usually expressed by a number based 
upon hydrogen equal to unity. Thus 
when H = 1, then Na = 1, Mg = 2, 
PO 4 - 3. 

Van’t Hoff Isochore — See react ion 
isochore. 

Van’t Hoff’s Law-yThe law that, when 
a system is in equilibrium, of the two 
opposed interactions the endothermic is 
promoted by raising the teinperature, the 
exothermic by lowering it. It is a partic- 
ular case of he Chatelier’s law (q.v.). 

Vapor Density — ^The weight of a vapor 
per unit volume at any stated tempera- 
ture and pressure. 

Vapor Pressure — ^The pressure exerted 
by a vapor when a state of equilibrium 
has been reached between a liquid, sohd, 
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or solution, respectively, and its vapor, 
is called the vapor pressure of a liquid, 
solid, or solution. When the vapor 
pressure of a liquid exceeds that of the 
confining atmosphere the liquid com- 
monly is said to be boiling. See boiling 
point 

Vaporization, Heat of — The quantity 
of heat required to convc^rt a unit 
quantity of liquid at a definite tempera- 
ture to vapor at the same temperature. 
It is usually expressed in calories per 
gram, or calories per gram-mole. 

Vegetable Oil — ^Any oil from ])lant 
orijjin as distinguished from animal 
(origin) oil. Usually the volatile (es- 
sential) oils are not included in this 
classification which is primarily intended 
to designate the fixed oils (i.e., glyceryl 
esters of various fatty acids). See oil 
and animal oil. 

Vermicides — Sec anthelminlics, 

V«rmif uges — Sin', anlhelm int ics. 

Vesicants (Epispastics) — Substances 
which produce much inllammation of 
the skin with the elTusion of serum 
between the epidermis and the derma 
(cantharides, volatile oil of mustard). 
See irritants, 

Vina (Wines) — Liquids differing from 
tinctures in that the drug is extracted 
with white wine. The alcoholic content 
varies between 7 and 12%. 

Vinegars — See aceta. 

Viscosity — ^The resistance offered by a 
fluid (liquid or gas) to flow. The vis- 
cosity is a characteristic property and 
is a measure of the combined eflects of 
adhesion and cohesion. 

Vitamin — Any one of a group of con- 
stituents of most foods in their natural 
state and of which very small amounts 
are essential for normal nutrition. See 
special section on vitamins. 


Volatile Acid — In analytical chemistry, 
any one of those acids which can be 
distilled from an aqueous solution at 
atmospheric pressure, such as acetic, 
butyric, etc., in contradistinction to the 
fixed acids, such as tartaric, phosphoric, 
etc. 


Volatile Matter (in coal) — The per- 
centage of the sample whicli consists of 
combustible material which is volatile, 
in the absence of air, at 950® ± 20®C. 

Volatile Oil — An oil which is appreci- 
ably volatile. See essential oil. 

Volt — The unit of electromotive force. 
It is the difference in potential required 
to make a current of one ampere flow 
through a resistance of oiic ohm. 

Volumetric— A measurement of, or by, 
volumes as with standard solutions m 
titrimetric analysis or with the eudio- 
meter in gas analysis. 

Volumetric, Factor — Sec factor. 

Wafers — See cachets. 


Walt — \ unit of power. The power, P, 
in watts developed by an electric current 
of / amperes flowing under a potential 
drop oiE volts is: P — El. 

Wax — Any one of a class of substances of 
plant or animal origin, insoluble in 
water, partly soluble in alcohol, ether, 
etc., and miscible in all proportions with 
oils and fats. They consist of esters and 
often, in addition, free fatty acids, 
free ^cohols, and higher hydrocartons. 
Usually, true waxes are disliaguished 
chemically from fats (which are esters of 
glycerol) as consisting chiefly of esters of 
higher monohydroxy alcohols. Some- 
times the distinction between waxes 
fats is based only on physical properties, 
the waxes being less greasy, more brittle 
and harder than fats. The mineral 
waxes are substances of similar properties 
but of mineral origin and consist mostly 
of higher hydrocarbons. 
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Weir— A device for determining fluid 
flow by measurements of the depth of 
fluid over the crest of sill and known 
dimensions of the device. 


Wines— See vim. 


X ray — of the radiations, similar to 
light radiation but of much shorter wave 
length, which are emitted by suddenly 
changing the velocity of a moving electric 
charge by impact of a cathode ray on a 


target in a vacuum tube ana ny the 
changes in the atoms of the target 
caused by the impact. These rays pos. 
sess the peculiar properties of ionizing 
a ge^ through which they pass, of pcn^ 
trating various solids, of affecting photo- 
graphic plates, and of causing certain 
substances to fluoresce. They are also 
known as roentgen rays. 

Yield Strength- The stress at which a 
material exhibits a specified limiting 
permanent set. 


MEDICAL PRESCRIPTION NOTATION 


1 drachm 

IH “ 

2 
3 

SH, “ 

1 gallon 
H grain 

1 

IH “ 

2 “ 

2H “ 


... 3 i. or 5 j. 

... 3 iS8. 

... 3 ii. or 5 ij. 

. . . 3 iii> or 3 iij. 
... 3 iiiss. 

... Ci or Cj. 

... gr.ss. 

. gr. i, or gr. j. 

. . . gr. iss. 

... gr. ii, or gr. ij. 
. . . gr. iiss. 


4 grain . . . gr. iv. 

8 “ . . . gr. viii. or gr. vi;j. 

3^ ounce ... 5 8s. 

1 “ ... 5i,or3j. 

IH “ ... 5 iss. 

y% pint . . . Oss. 

I “ . . . Oi or Oj. 

Vi scruple ... y ss. 

1 “ ... yi.oryj. 

v/2 “ ... yiss. 

2 “ ... 9ii,oryij. 


IJ (L. recipe, take) — A symbol placed at the beginning of a prescription. It is supposed 
to have bwn originally the symbol of Jupiter, serving as an invocation to this king 
of the gods that the compound might act beneficially. 
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PHENOL COEFFICIENTS 

Phenol coefficient determinations as usually performed do not always give a true 
indication of the value of a germicide in actual use. Organisms dried on various sur- 
faces should also be exposed to the action of the germicide in order to test practical 
effectiveness and Shippen^ subcultures should be made. Many antiseptics inhibit 
growth rather than kill. This is well known in the case of mercurials.® 


Compound 

Method 

Tempera tu re* 
Deg. C. 

Values obtHJOfvl with 
Following organisms 

Staph, aureu*. Ji. typhosus 

Chlorine Group 

Chloramine 

Rideal- Walker (1) 

37 

133 

100 

Dakin’s Solution 

A.P.H.A. (2) 

20 


0.78 

ICI3 (0.5% aq. soln.) 

A.P.H.A. 

20 


2.40 

Phenolic Group 

Lysol 

F.D.A. (Reddish) 

20 


5 0 

Lysol 

F.D.A. (Reddish) 

20 

3.2 


Lysol 

F.D.A. (Reddish) 

37 

4.6 


Creolin 

Rideal-Walker 

37 


9-10 

Kreso-Dip 

F.D.A. (Reddish) 

20 

« 

6 

Tricresol 

(3) 



2 6 

Ethyl phenol 

Rideal-Walker (4) 

25 

6.0 

7 4 

n-Propyl phenol 

Rideal-Walker (4) 

25 

16.5 

21.6 

n-Butyl phenol 

Rideal-Walker (4) 

25 

50 

C8 

n-Amyl phenol 

Rideal-Walker (4) 

25 

139 

197 

n-Hexyl phenol 

Rideal-Walker (4) 

25 

375 

500 

Naphthol 

Hygienic Laboratory 

20 


11.4 

Hexyl resorcinol 

Reddish (Modification) 

20 

150 

72 

Mercury Compounds 

Mercuric chloride 

Reddish 

20 

143 

100 

Mercurochrome 
(220 soluble) 

Reddish (Modification) 

20 

1 .7 


Merthiolate 

(C2H5HgSC6H4C02Na) 

Reddish 

20 

40-50 

40-50 

Metaphen 

(CnHnOrNHgz) 

Reddish (Modification) 

20 

1500 


Phenyl mercuric nitrate (6) 
CsHsHgNOa-CeHsHgOH 

Reddish (Modification) 

25 

300 

625 

Miscellaneous 

Formalin 

Rideal-Walker 

37 

0,3 

0.7 

Hydrogen peroxide 

Rideal-Walker 

20 

38 

0.01 

Tinct. of iodine UbP 

Reddish (Modification) 

20 


Tinct. of iodine LSP 

3% Alcoholic I 2 , USP 
tinct. dil. C2H5OH 

Reddish 

20 

6.3 

5.8 

Lugol’s iodine 

A.P.H.A. 

20 

5.1 

5 0 

Menthol 

Hygienic Laboratory 

20 


5. 1 

Menthol isomers: 
f-Menthol 

Rideal-Walker 

12-16 

5-8 


cf- Menthol 

Rideal-Walker 

12-16 

7-12 


dZ- Menthol (racemic) 

Rideal-Walker 

12-16 

7-12 


dZ-iso- Menthol 

Rideat-Wal ker 

12-16 

7-12 

1.76 

Methyl salicylate 

Hygienic Laboratory 

20 


Picric acid 
(2-3% in C2H5OH) 

Rideal-Walker 

37 


6.0 


*The time of exposure of the organisms to the 
) Approved Technique of the Rideat- Walker 1 
ubiic Health Association. Amer. J. Pub. Het 
(1921). (4) Schaffer and Tilley, Jour. Baxieriolot 
17, (1929). (6) Ecker, Hovorka, and Smith, Jl 
ATeattA 18, 1231 (1928). 


disinfectants was 7.5 minutes. 

^est. London: H. K. Lewis and Co. (1921). (2) American 
lUh 7, 506 (1918). (3) Public Health Report, 36, 1559 
fyl4, 259 (1927). (6) Klarman et al.. Jour. BaderwJ^ 
iod. HospiieU 49, 80 (1937). (7) Shippon, Am. J. Pub- 
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The water, preferably distilled, should be used for making all photographic 

fioluliom. Dissolve all chemicals in the order given. Do not add the next chemical 
until the last is completely dissolved. Dse judgment m the wanning of solutions 
diving the dissolving of chemicals. Slightly warm water will produci^ prompt dis- 
solving, but too much heat may cause reactions to occur which will destroy the value 
of the solution. 

Throughout this table all references to sodium sulfite and sodium carbonate in- 
dicate the desKxiated or anhydrous salt. If monohydrated or crystalline salt is used, 
increase the amount by 17 per cent for the monohydratixl salt or double the amount 
for the c^stalline form. In some formulas a proprietary alkali known as “Kodalk** 
is used. These formulas are designated by the letters “DK” before the formula 
number. 

In most cases the mamifactiver now encloses with each package of film, plates or 
paper a group of formulas which have been tested and found to give the best results 
for that particular product. Whenever sueb information is available, the user should 
not hesitate to take advantage of it, as it is to the manufacturer's advantage to have 
his customers obtain the best possible results with bis product. 

Many manufacturers of sensitized materials make available the most useful of 
their formulas in prepared form for large and smaller users. All the photographer needs 
to do is to dissolve the powders in the proper volume of water as directed in the in- 
structions printed on the package, in order to have the best possible formula for his 
particular job. This method is especially rocomTnt‘ndt‘d for pi'ople doing only oc- 
casional photographic processing since each l)at(;h is fresh when iisiid and, because 
of the vsmall volumes available, it is not necessary to save solutions in the interest of 
economy. This metliod also (iliminates the necessity of maintaining large stocks of 
the individual chemicals necessary. 


DEVELOPERS 

Fine Grain (Kodak DK-20) 

Avoirdupois 

Water, about 125°F. (50°C.) 96 ounces 

Elon 290 grains 

Sodium Sulfite, desiccated I3J4 oiiru^es 

Kodalk 116 grains 

Sodium Thiocyanate (Sulfocyanate) ... 58 grains 

Potassium Bromide 29 grains 

Cold water to make 1 gallon 


Metric 

750.0 c.c. 

5 . 0 grams 

100 . 0 grams 

2 . 0 grams 

1 . 0 gram 
0 . 5 gram 
1 . 0 liter 


Kodalk 116 grains 2.0 grams 

Sodium Thiocyanate (Sulfocyanate) .. . 58 grains 1.0 gram 

Potassium Bromide 29 grains 0.5 gram 

Cold water to make 1 gallon 1.0 liter 

Dissolve chemicals in the order given. 

Time of development, 15 to 25 minutes in a tank at 65°F. (18°C.) according to the 
contrast desired. Decrease the time about 20% for tray use. Develop underexposures 
fully for best results. 

High Contrast (Kodak D-19) 
vSTOCK SOLUTION 

Avoirdupois Metric 

Water (about 125°F.) (50°C.) 64 ounces 2.0 liters 

Elon 128 grains 8.8 grams 

Soduim Sulfite, desiccated 12 ozs. 360 grains 384.0 grams 

Hydroquinone I grains 35.2 grams 

Sodium Carbonate, desi(!cat(‘d 6 ozs. 1 80 grains 192 . 0 grams 

Potassium Bromide 290 grains 20 , 0 grams 

Cold water to make 1 gaWon 4 . 0 hters 


Dissolve chemicals in the order given. ,-ot^ n j* 

Use without dilution. Develop 3 to 6 minutes in a tray at 65 F. (18 C.) according 
to the contrast desired. Increase the time about 25% for tank development. 

For infrared landscape photography, dilute as follows: stock solution 1 part, water 
4 part.s. Develop about 5 minutes at 65°h. (18 C.). 1 1 . ■ 

Tlds developer may also be used for x-ray films and m most cases where high (xm- 

trast is desired. 
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Low Contrast (Kodak D-76) 

Water (about 125‘^F,) (50®C.) 

Elou 

Sodium Sulfite, desiccated 

Hydroquinone 

Borax, granular 

Water to make 


Avoirdupois 
96 ounces 
116 grains 
13^4^ ounces 
290 grains 
116 grains 
1 gallon 


Metric 

3.0 liters 

8 . 0 grams 
400 . 0 grams 

20 . 0 grams 

8 . 0 ^ams 

4.0 liters 


Dissolve chemicals in the order given. 

Develop amateur roll films and aero films about 20 minutes in a tank or 16 minutes 
in a tray of fresh devolt^T at 65°F. (18*^0.). 

Develop professional ulms and plates 10 to 25 minutes in a tank at 68'‘F. (18®C.) 
according to the contrast desired. For tray use, decrease the time about 20%. This 
developer gives greatest shadow detail on fine grain panchromatic films. 

A faster working developer can be obtained by increasing the quantity of Iwrcuc, 
A still more active developer can be obtained by replacing the borax by Kodalk. 

The develofier may become slightly muddy due to tlie formation of a suspension 
of colloidal silver but this is harmless and can be ignored. 

For duplicate negative film, average time of development is 6 to 9 minutes at 65°F. 


Extreme Contrast (Kodak D-8) 
STOCK SOLUTION 

Water 

Sodium Sulfite, desiccated 

Hydroquinone 

Sodium Hydroxide (Caustic Soda) 

Potassium Bromide 

Water to make 


Avoirdupois 
96 ounces 
12 ounces 
6 ounces 
.5 ounces 
4 ounces 
1 gallon 


Metric 

3 . 0 liters 

360 . 0 grams 

180 . 0 grams 

150.0 grams 

120 . 0 grams 

4.0 liters 


Dissolve chemicals in the order given. Stir the solution thoroughly before use. 

For use, take 2 parts of stock solution and 1 [jart of water. Develop about 2 minutes 
in a tray at 65 ®F. (18°C.). This formula is especially recommended for making lino 
and half-tone screen negatives for printing directly on metal. 

A formula which is slightly less alkaline and gives almost as much density can be 
obtained by using 3^ ounces of sodium hydroxide per gallon of stock solution (112 
grams per 4 liters) instead of the quantity given in the formula. 


General EIon-Hydroquinone (Kodak D-61a) 

STOCK SOLUTION 

Avoirdupois 


Water (about 125®F.) (50®C.) 16 ounces 

Elon 45 grains 

Sodium Sulfite, desiccated 3 ounces 

Sodium Bisulfite 30 grains 

Hydroquinone 85 grains 

Sodium Carbonate, desiccated 165 grains 

Potassium Bromide 24 grains 

Cold water to make 32 ounces 


Metric 

500 . 0 c.c. 

3 . 1 grams 
90 . 0 grams 

2 . 1 grams 
5 . 9 grams 

11.5 grams 
1 . 7 grams 
1 . 0 liter 


Dissolve chemicals in the order given. 

For tray use take 1 part of stock solution to 1 part of water. Develop for about V 
minutes at 65®F. (18®C.) 

For tank use take 1 part of stock solution and 3 parts of water. At a temperature 
of 65®F. (18®C.), the development time is about 14 minutes. It is advisable to roak^ 
up a greater quantity than is needed to fil* the tank. If the developer in the tank i& 
IM normal strength, but the volume of solution has been reduced, add a sufficient 
quantity of the surplus solution diluted 1 :3 to fill the tank. 
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Photomicrographic Low and Medium Contrast (D-76c) 


Water (about 125°F.) (50''G.) 

Elon 

Avoirdupois 

96 ounces 

Metric 
3.0 liters 

Sodium Sulfite, desiccated 

Hydroquinone 

Borax, granular 

Potassium Iodide, 1% solution 

Potassium Bromide, 2.5% solution 

Cold water to make 

13 ounces 
. 290 grains 

116 grains 

1 dram 

10 drams 

1 gallon 

400.0 ^ams 

20 . 0 grams 

8 . 0 grams 

4 . 0 c.c. 

40 . 0 c.c. 
4.0 filers 


Dissolve chemicals in the order given. 
Use without dilution. 


For low contrast, develop al)out 5 minutes, and for normal contrast, about 6H 
minutes, at 65 °F. (18°C.) in a tray of fresh develojier. Increase the time about 25% 
for tank development. 


Photomicrographic High Contrast (D-lf) See formula D-19 given previously. 


Tropical Non -blistering (Kodak DK-15) 


A voirdupois 

Water (about 125°F.) (50°C.) 24 ounces 

Elon 82 grains 

Sodium Sulfite, desiccated 3 ounces 

Kodalk (Potassium Metaborale) ounce 

Potassium Bromide* 27 grains 

♦ Sodium Sulfate, desiccated 1)^ ounces 

Cold water to make 32 ounces 


Metric 
750.0 c.c. 
5.7 grams 

90 . 0 grams 
22 . 5 grams 

1 . 9 grams 

45 . 0 grams 
1 . 0 liter 


Dissolve chemicals in the order given. 

Average time for tank development is 9 to 12 minutes at 65®F. (18°C.) and 2 to 
3 minutes at 90°F. (32®C.), in the fresh developt^r according to the contrast desired. 
When working below 75°F. (24°C.) the sulfate may lie omitted if a more rapid formula 
is required. Development time without the sulfate is 5 to 7 minutes at 65^F. (18°C.). 
Develop about 20 per cent less for tray use. 

When development is completed rinse the film or plate in water for 1 or 2 seconds 
only and immerse in the Tropical Hardener (hormula SB-4) for 3 minutes (onut 
vvater rinse if film tends to soften); then fix for at least 10 minutes in an acid harden- 
mg fixing bath, such as Formula F-5, and wash for 10 to 15 minutes in water (not 

^Further ^de4ail^ on tropical development will be found in the liooklet “Tropical 
Development” obtainable on request from the Eastman Kodak Co., Rochester, N. Y. 

Infrared Medium Contrast (D-76) See formula D-76 given previously. 

Infrared High Contrast (D-19) See formula D-19 given previously. 


Lantern Slide (Kodak D-32) 
STOCK SOLUTION A 

Water (about 125®F.) (50®G.) 
Sodium Sulfite, desiccated — 

Hydroquinone. , 

Potassium Bromide 

Citric Acid 

Cold water to make 


Avoirdupois 
16 ounces 
90 grains 
100 grains 
50 grains 
10 grains 
32 ounces 


Metric 

500.0 c.c. 

6 . 3 grams 

7.0 grams 
3 . 5 grams 
0,7 gram 

1.0 uter 


STOCK SOLUTION B 

Cold water , 

Sodium Carbonate, desiccated. . ..... 

Sodium Hydroxide (Caustic Soda) . . . 
* If U U desired to use crystalline sulfate 

per 32 ounces (105 grams per liter) should be usM. 


. . . . 32 ounces 1.0 liter 

. ... 1 ounce 30.0 grams 

.... 60 grains 4.2 grams 

instead of the desiccated sulfate then 3H ounoei 
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Dissolve chemicals in the order given. 

For use, take 1 part of A and 1 part of B. For warmer tones, 1 part of A and 2 parts 
of B, 

Develop about 5 minutes at 70 °F. (21 °C.). 

Oscillograph, Cardiograph, and other line record materials* 

See high contrast developer formula D-19 given previously. 

Universal Paper (Kodak D-72) 

STOCK SOLUTION 


Avoirclujjois 

Water (about 125^F.) (50‘^C.) 16 ounces 

Elon 45 grains 

Sodium Sulfite, desiccated l}^ ounces 

Hydroquinone 175 grains 

Sodium Cari)onate, desiccated 2}i ounces 

Potassium Bromide 27 grains 

Water to make 32 oimces 


Metric 
500.0 c.c. 
3.1 grams 

45.0 grams 

12.0 grams 
67.5 grams 

1 . 9 grams 
1.0 liter 


Dissolve chemicals in the order given. 

For chloride papers take slock solution 1 part, water 2 parts. Develop 45 secxinds 
at 70®F. (2rG.). 

For bromide papers take stock solution 1 part, water 4 parts. Develop not less 
i,han IJ^ minutes at 70°F. (21 ®C.). 

For lantern slides take stock solution 1 part, water 2 parts. Develop 1 to 2 minutes 
at 70®F. (21®C.). For greater contrast dilute 1:1 and for less contrast dilute 1:4. 
Warm Tone Paper (Kodak D-52) 

STOCK SOLUTION 

Avoirdupois 

Water (about 125®F.) (50°C.) 16 ounces 

Elon 22 grfiiiis 

Sodium Sulfite, desiccated % ounce 

Hydroquinone 90 grains 

Sodium Carbonate, desiccated ounce 

Potassium Bromide 22 grains 

Cold water to make 32 ounces 

Dissolve chemicals in the order given. 

For professional contact papers, use stock solution 1 part, water 1 part. 

For professional enlarging pa|)ers and bromide papers, use full strength solution. 
Develop all papers not less than minutes at 70°F. (21°C.). 


Metric 
500.0 c.c. 

1 . 5 grams 
22 . 5 grams 
6 . 3 grains 
15.0 grams 
1 . 5 grains 
1.0 liter 


FIXING BATHS 


Acid Hardening (Kodak F-5) 

Water (about 125®F.) (50'^C.) 
Sodium Thiosulfate (Hypo) . . 

Sodium Sulfite, desiccated 

♦Acetic Acid (28% pure) 

♦♦Boric Acid, crystals 

Potassium Alum 

Cold water to make 


Avoirdupois 
20 ounces 
8 ounces 
y 2 ounce 
1 ]/2 fluid ozs, 
ounce 
ounce 
32 ounces 


Metric 

600.0 c.c. 

240.0 grams 

15 . 0 grams 

48.0 c.c. 
7.5 grams 

15 . 0 grams 
1 . 0 Bter 


Dissolve the hypo in the specified volume of water (about 125®F.) (52®C.) and then 
add the remaining chemicals in the order given, talung care that each chemical is 
dissolved before adding the next. Then dilute with water to the required volume. 

The F-5 fixing bath has the advantage over the older type of fixing baths, which 
do not cemtain boric acid, in that it gives much better hardening and has a lesser tend- 
3 ncy to precipitate a sludge of aluminum sulfite throughout its useful life. 

* To make 28 % acetic acid from glacial acetic acid, dilute throe parts of glacial acetic add with eight 
pwta of water. 

** CryatdluM horic add should be used as specified. Powdered boric acid dissolves only with great 
difficulty, and its use should be avoided. 
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Non-hardening (Kodak F-24) 

Water (aW 125°F.) (SO-C.) 5(Hf?S 

Sodium Thiasulfate (Hypo) 8 oiin(^ 240 0 crams 

Sodium Sulfite, desic^ted. ' 145 cS WO 

i 2?;SK» 

Cold water to make 32 ounces 1 . 0 liter 

Dissolve chemicals in the order ^yivcn. 

This bath is recommended for films, plates or paper when no hardening is desired. 
It niay be used satisfacitonly only in case the temperature of the developer, rinse 
bath, and wash water is not higher than 65°F. (IST..), and provided ample drying 
time IS allowed so that relatively cool drying air can be used. 


MISCELLANEOUS 

Acid Rinse Bath (Kodak SB-1); Short Stop 

^ Avoirdupois Metric 

Water 32 ounces ] . 0 liter 

♦Acetic Acid (28% pure) VA fluid ozs. 48 . 0 c.c. 

Rinse prints for at least 5 seconds. 

With a 1 to 2 second drain, thf* (equivalent of approximately twenty-five 8 by 10 
prints may be processed by 1 quart (1 HUt) of this bath before it becjoines allfaline 
and should be discarded. 


Hardener-Rinse Bath (Kodak SB-3) 

Avoirdupois Metric 

Water 32 ounces • 1.0 liter 

Potassiimi Chrome Alum 1 ounce 30 . 0 grams 

This bath is intemdod for use in hot weather after development and before fixation 
in conjunction with formula F-5. 

Agitate the negatives for several s(‘conds when first immersed in the hardener and 
allow to remain in the solution for 3 to 5 minutes to secure maximum hardening. 

IMPORTANT: The bath should be reiKwvcd frequently and if there is any tend- 
ency for scum to form on the films, it should Ix^ removed by swabbing with cotton. 
The bath should be skimmed each day before use. 


Intensifier (Kodak IN-4) 
STOCK SOLUTION 
Potassium Bichromate. . 
Hydrochloric Acid, C, P. 
Water to make 


Avoirdupois 
3 ounces 
2 lluid ozs. 
32 ounces 


Metric 

90 . 0 grai ns 

64 . 0 c.c. 
1.0 liter 


For use^ take 1 part of stock solution to 10 parts of water. 

Harden the negative with an alkaline solution of formalin (Formula SII-1) before 
treatment with the chromium intensifier, or the gelatin may reticulate and ruin the 
negative. 

Bleach thoroughly at 65°F. (18°C.), then wash five minutes and redevelop fully 
(about 5 minutes) in artificial light or daylight (not sunlight) in any quick-acting, 
non-staining developer containing the normal proportion of bromide, such as Formula 
D-72, diluted 1:3. If the negative is not redeveloped fully tJien fix for five minutes, 
and wash thoroughly. Fixing is unnecessary if nidevelopment is thorough. The degree 
of intensification may be controlled by varying the time of redevelopment. Greater 
intensification can be secured by repetition. 

Warning: Developers containing a high concentration of sulfite, such as Formula 
D-76, are not suitable for redevelopment, since the sulfite tends to dissolve the 
bleached image before the developing agents have time to act on it. 

Negatives intensified with chromium are more permanent than those intensified 
^th mercury. 

♦ To make 28 % acetic acid from glacial acetic acid dUute three oarta of glacial acetic acid with eight 
parte of water. 
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The Eastman Chromium Intensifier Powders are equally as satisfactory as Formula 
In-4, and are supplied in prepared form ready to use simply by dissolving in water. 
Reducer (Kodak R-4a) 

STOCK SOLUTION A 

, Avoirdupois Metric 

Potassium Ferricyanide ounces 37.5 grams 

Water to make 16 ounces 500 . 0 c.c* 

STOCK SOLUTION B 

Sodium Thiosulfate (Hypo) 16 ounces 480.0 grams 

Water to make 64 ounces 2.0 liters 

For use take: Stock Solution A, 1 ounce (30 c.c.), stock solution B, 4 ounces (120 
C.C.), and water to make 32 ounces (1 liter). Add A to B, then add the water. 

Pour the mixed solution at once over the negative to br reduced. Watch closely. 
The action is best seen when the solution is poured over the negative in a white tray. 
When the negative has been reduced sufficiently, wash thoroughly before drying. 

Solutions A and B should not be combined imtil they are to be used. They will 
not keep long in combination. 

Hand Stain Remover (Kodak S-5) 

SOLUTION NO. 1 

Avoirdupois Metric 

Potassium Permanganat(; ounce 7 . 5 grams 

Water 32 ounces 1.0 liter 

SOLUTION NO, 2 

Sodium Bistiffite 16 ounces 480.0 grams 

Water 32 ounces 1.0 liter 

Rub the hands with a small amount of the No. 1 solution, rinse in water; then rinse 
with the No. 2 solution which will remove the stains. 

Tray Cleaner (Kodak TC-1) 

Avoirdupois Metric 

Water. 32 oimces 1.0 liter 

Potassium Bichromate 3 ounces 90 . 0 grams 

Sulfuric Acid, C.P 3 fluid ozs. 96 . 0 c.c. 

Add the sulfuric acid slowly while stirring the solution rapidly. 

For use, pour a small volume of the tray cleaner solution in the vessel to be cleaned. 
Rinse around so that the solution has access to all parts of the tray; then pour the 
solution out and wash the tray six or eight times with water until all traces of the 
cleaning solution disappear. 

Desensitizer 

In the development of panchromatic emulsions it is necessary to work in absolute 
darkness, or with the very dense panchromatic safelight. When visual control of 
development is necessary, Pinacryptol Green is used as a desenSitizer. Two methods 
are available for using this material, namely in a preliminary bath, or mixed with 
the developing solution. As it is sometimes necessary to change the method used, 
it has been found best to make up a stock solution of the following proportions: 

Pinacryptol Green 1 part 

Water 500 parts 

To use this solution as a separate preliminary bath, the stock solution is diluted 
10 times, making a solution of 1 in 5000 in the tray. If the desensitizer is to be used 
in the developer, the stock solution is added in the ratio of 1 ounce of solution to 
every 10 ounces of developer. After the film has been immersed in the solution a 
minute, the red light may be turned on, but to be absolutely safe it is best to use a 
strong green light. 

Special Formalin Hardener (Kodak SH-1) 

Formalin (37% formaldehyde solution) . . . 2H drams 10.0 c.c. 

Sodium Carbonate 73 grains 5.0 grams 

Water to make 32 ounces 1.0 Bter 
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This formula is recc^mended for the treatment of negatives which would normally 
be softened considerably by a chemical treatment in the removal of several types of 
stams, or by intensification or reduction. 

After treatment for 3 minutes in the hardening solution, films or plates should 
always be rinsed and immersed for 5 minutes in a fresh acid fiying bath and well 
washed before giving any further chemical treatment. 


Tropical Hardener (Kodak SB-4) 

This solution is recommended for use in conjunction with the Tropical Developer 
(Formula DK-15), when working above 75°F. (24°C.). 

Avoirdupois Metric 


Water 32 ounces 1 . 0 liter 

Potassium Chrome Alum 1 ounce 30.0 grams 

♦Sodium Sulfate, desiccated 2 ounces 60 . 0 grams 

Agitate the negatives for 30 to 45 seconds when first immersing in the hardener, 
or streakiiicss will result. T.eave them in the bath for at least 3 minutes between 
development and fixation. If the temperature of the developer is below 85°F. (29°C.) 
rinse for 1 to 2 seconds in water before immersing in the chrome alum hardener bath. 
The hardening bath is a violet blue color by tungsten light when freshly mixed, but 
il ultimately turns a yellow-green with iLse; it tljen ceases to harden and should be 
replaced with a fresh bath. The hardening bath should never be overworked. An 
unused bath will keep indefinitely, hut the hardening properties of a partially used 
bath fall off rapidly on standing for a few days. 


Chrome Alum-Bi sulfite Hardener 

Avoirdupois Metric 

Water 1 pint 500 c.c. 

Potassium Chrome Alum 150 grains 10 grams 

Sodium Bisulfite 150 grains 10 grams 

Negatives are allowed to remain in this bath for 4 -6 minutes. A freshly prepared 

bath is to be used and discarded after one day’s use. Where stock solutions must be 
kept on liand. the chrome alum and the hisiilfile are made up into separate solutions of 
20 grams each p(^r liter of water (300 grains per quart). Equal portions of these solu- 
tions are mixed when needeil. 


Hypo Eliminator (Kodak HE-1) 

Water 

Hydrogen IVroxide, (3% sol’n.) 

Ammonia, (3% sol’n.) 

Water to make 


Avoirdupois 
1 6 ounces 
4 ounces 
3}^ ounces 
32 oimces 


Metric 

500.0 C.C. 

125.0 c.c. 

100.0 c.c. 

1 . 0 liter 


Wash tlie prints for about 30 minutes at 65^^ to 70°F. in running water which flows 
rapidly enough to replace the water in the vessel (tray or tank) completely once every 
5 minutes. Then immerse each print al>out 6 minutes at 70°F, in hypo eliminator 
solution (HE-1) and finally wash about 10 minutes before drying. Further details 
on the use of this formula will be found by referring to the paper “Elimination of 
Hypo from Photographic Images” by Crabtree, Eaton, and Muehler, Jour, Phot. 
Soc. Amer, 6, page 6*, \i9^s0). 

Hypo ’Pest 

Process with the batch of prints an unexposed white sheet of photographic paper of 
the same weight and size as the majority of prints in the batch. After the final wash, 
cut off a strip of this sheet and immerse it in a 1 per cent solution of silver nitrate 
solution for about 3 minutes; then rinse in water and compare, while wet, in subdued 
daylight or artificial light with the wet, untreated portion. If the hypo has been 
completely removed no color difference should be observed. A yellow-brown stain 
indicates the presence of hypo. 

* If it is desired to use crystalline sodium sulfate instead of the d<Miocated sulfate, then ut-* 4 oat 
290 grains per 32 ounces (140 grams per liter) when mi*ing the formula. 
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TONERS FOR SLIDES AND FILM? 


Uranium Toner (Kodak T-9) For Brown to Red Tones 


Avoirdupois 

Uranium (Uranyl) Nitrate 35 grains 

Potassium Oxalate 35 grains 

Potassium Ferric yanide 15 grains 

Ammonium Alum 85 grains 

Hydrochloric Acid, 10% sol 1 14 drams 

Water to make 32 ounces 


Dissolve chemicals in the order given. 


Metric 
2 . 5 grams 
2 . 5 grams 

1 . 0 gram 

6.0 grams 

5.0 c.c. 

1 . 0 liter 


The solution should be perfectly clear and pale yellow in color. It is light sensitive, 
however, and should be stored in the dark. The maximum effect is produced in about 
10 minutes, the tone passing from brown to red during this time. 

It is convenient to keep 10% stock solutions of the constituent chemicals of the 
above toning bath for quick cornjwunding of a new bath. 

For motion picture work, 120 gallons of the above bath will tone about 12,000 
feet of film without any appreciable change in the tone. A volume of acid may then 
be added equal to that originally used, when a further 12,000 feet may be toned. After 
toning the second quantity of film, the bath should be discarded. 

After toning, wash for about 10 minutes, though the washing should not be pro- 
longed, especially if the water is slightly alkaline, since the toned image is soluble 
in alkali. 


Sulfide Toner (Kodak T-10) For Sepia Tones 


SOLUTION A 

Avoirdupois 

Metric 

Potassi um F erric yanide 

. . . 1 ounce 

30 . 0 grams 

15.0 grams 
1 . 0 liter 

Potassium Bromide 

Water to make 

. . . oimce 

. . . 32 ounces 

SOLUTION B 

•Sodium Sulfidfi, fused (not sulfite) 

Water to make 

13 grains 

32 ounces 

0 . 9 gram 
1.0 liter 


The well washed slide is thoroughly bleached in A, washed for 5 minutes, and im- 
mersed in Solution B for about 2 minutes until thoroughly toned. The slide should 
then be washed tlioroughly for 10 to 15 minutes before drying. The transparency 
of the tone is much improved by the addition of a little hypo to the B solution, say, 
66 grains per 32 ounces or 4.5 grams per liter. 

Iron Toner (Kodak T-11) For Blue Tones 

Ammonium Persulfate 

Iron and Ammonium Sulfate (Ferric 

Alum) 

Oxalic Aci^ 

Potassium Ferricyanidc. 

Ammonium Alum 

Hydrochloric Acid 10% 

Water to make 

Dissolve chemicals in the order given. 

The method of compounding this bath is very important. Each of the solid chemi- 
cals should be dissolved separately in a small volume of water, the solutions then 
mixed strictly in the order given, and the whole diluted to the required volume. If 
these instructions are followed, the bath will be pale yellow in color and perfectly 
dear. 

Immerse the slides or films from 2 to 10 minutes at 70°F. (21®C.) until the desired 
tone is obtained. Wash for 10 to 15 minutes until the highlights are dear. A very 

* Use three times the qpuantity of crystalline sodium sulfide. 


Avoirdupois 
7 grains 

20 grains 
45 grains 
15 grains 
75 grains 
}4 dram 
32 ounces 


Metric 
0.5 gram 

1 . 4 grams 

3 . 0 grams 

1.0 gram 

5 . 0 grams 

1.0 c.c. 
1.0 liter 
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slight permanent yellow coloration of the clear gelatin will usually occur, but should 
be too slight to be detectable on projection. If the highlights are stained blue, then 
either the slide (film) was fogged during development, or the toning bath was stale 
or not mixed correctly. 

Since the toned image is soluble in alkali, washing should not be carried out for 
too long a period, especially if the water is slightly alkaline. 


Dye Toners (Kodak T-20) 

*Dye 

Acetone or Wood Alcohol 
Potassium Ferricyanide. . 

Acetic Acid (glacial) 

Water to make 


Avoirdupois 
X grains 
fluid ozs. 
15 grains 
drams 
32 ounces 


Metric 
X grams 
100.0 c.c. 

1 . 0 gram 

5.0 c.c. 

1 . 0 liter 


The nature of the tone varitis with time of toning and eventually a point is reached 
beyond which it is unsafe to continue as the gradation of the toned image becomes 
affe<ited. Average toning time at 65^F. (18°C.) is from 3 to 9 minutes. Further details 
on the use of this formula may be obtained by referring to the paper by Crabtree 
and Ives.f 


ORGANIC COMPOUNDS USED AS PHOTOGRAPHIC DEVELOPERS 


Acrol — See amidol. 

Activol — See rliodinal. 

Adurol— See chlorohydroquinonc and bromohydroqiiinoj.e. 

Amidol (Acrol; Diamol; Nerol)— 2, 4-Diaminophenol dihydrochlonde, 

CsH3(OH)(NlJa)2 2nCl. 

Alhenon — See glycin. 

Azol — See rhodinal. ^ ^ ^ i-i i i 

Brom(o)hydroquinone (Adurol-Schcring) — 2-Bromo-l, 4.dihydroxybenzene. 

BrC6H3(OH^2. 

Catechol — Se<i pyrocatechin. 

CWorMol— A comldna^ of cldorohydroquinone and metol base, C1C6U3(0H)2* 

Ch^rnoi— See chlorohydroquinonc. Not to be confused yMi chloranol (ey.i;.) 
Chlor(o)hydroquinoiie (Adurol-Hauff; CJLQ.; Chlornol; Qumotol)- 
2-Cliloro-l, 4 -dihydroxyboiizcnc, ClCsHsCOlljz. 

C.H.Q.—See chlorohydroquiiioiie. 

Cilol — See rhodinal. . , . , 

Diamine-H— See para-phenylenediamine hydrochloride. 

Diamine- P — See para-phenylenediamine, 

SlSl.T-'J’iTSetoSlI.c, amidol or pam-phonAnjaiamioe bo« M 
The term used in Frencii literature usually refers to amidol. In the U.S.A. the term 

is a trade name of one company for fsb Nal.OH (1-3-6 8)? 

Diogen— Sodium a-aminonaphthol-dis.ilfonate, NHzC,„H4(bO,lNa)zOH, 

Diolcne— See ortho-phenylcnediamme. 

Ilutatol— p-Bei«^Vammophenol,C,IUCHiNHC.ll.)H. 

* TWi qaantitv ot dy« vari« according U> the dye need as toUowa. 

Safranine (Extra Bluish) ’ ' ’ ' | _ . . 3 

Chrysoidino _ . , 6 

’ 6 

Victoria Green 6 

r^n be BuppUed by the National AniUne and Cbemica. Co.. 40 Rector 8. 
t -SyTteg WUh Single SoluUona” by J. 1. Crabtree and C. E. Ivea. Tnin.. Sac. Mot. Pu^. Ea* 
i2: 967 (1928), 


gr-.in8 

grains 

grains 

grains 

grains 


0.2 gram 
0.2 gram 
0.4 gram 
0.4 gram 
0.4 gram 
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Edinol — m-Hydroxymethyl-p-hydroxyaniline hydrochloride, 

(CH 2 OH) (0H)C6H3NH2 • HGl. 

Eikonogen — Sodium aminonaphtholsulfonate, (NHz) (HO) (SO jNa)CioH 5 • 24 H 2 O 
( 1 : 2 : 6 ) 

Elon — ^See metoL 

Finegrainol — Undisclosed formula; probably a mixture or a double salt of two of the 
more common developing agents together with small amounts of some other sub- 
stance. 

Genol — See metol. 

Glycin (Athenon; Monazol) — ^iV-(p-Hydroxyphenyl)-glycme; (p-hydroxyphenyl- 
amino)-acetic acid, H 0 C 6 H 4 *NHCH 2 C 02 lI. 

Gradol — ^Undisclosed formula; probably a derivative of p-aminophenol. 

Hydramine — A combination of hydroquinone and p-phenylenediamine, C 6 H 4 (OH )2 
•GsH4(Nn2)2. 

Imogen — AGFA compound not made public. 

Hydroquinone — p-Dihydroxy benzene, G6H4(0H) 2 . 

Kachin — See pyrocatechin. 

Kodelon — See par(a)aminophenol. 

Meritol — A combination of pyrocatechin and p-phcnylenediamine, C6H4(0H)2‘ 
CeIl4(NH2)2. 

Metol (Elon; Genol; Monotol; Photol; Pictol, Rhotlol; Satrapol; Veritol) — 
p-Methylaminophenol sulfate, H0G6H4(NHGTl3) -1112804. 

Metoquinone — A combination of hydroquinone and metol base, C6H4(0H)2* 
2GsH4(OH)(NHCH,). 

Monazol — See glycin. 

Monomet — ^p-Amino-o-cresol hydrochloride, CeH 3 (GH 3) (OH) (NH 2 ) • HCl ( 1 : 2 :5 ). 

Monotol — See metol. 

Neol— Aminosalicylic acid, C 4 H 3 (NH 2 ) (OH) (CO 2 H) (5:2:1). 

Nerol — See amidol. 

Orthamine — See ortho-phenylenediamine. 

Ortho-phenylenediamine (Diolene; Orthamine) — 1, 2 -Diaminobenzenej 
GeH4(NH2)2. 

Ortol — A mixture of hydroquinone and o-methylaminophenol sulfate, G 6 H 4 (OH) 2 -f- 
C4H4(0H)(NHGH3) •iH2S04. 

Paraminol — A condensation product of hydroquinone and p-aminophenol, 

Par(a)aminophenol (Kodelon) — ^p-Aminophenol, usually sold as the oxalate or the 
hydrochloride salt. Free base: G 6 H 4 ( 0 H)(NH 2 ); Kodelon: C 6 n 4 ( 0 H)(NH 2 ) -HCl. 

Paranol — See rhodinal. 

Para-phenylenediamine (Diamine-P; Diamol) — 1, 4 -Diaminobenzene. 
G6lf4(NH2)2. 

Para-phenylenediamine Hydrochloride (Diamine-H; P.D.H.) — 1, 4-Diamino- 
benzene dihydrochloride, G 6 H 4 (NH 2 ) 2 * 2 HG 1 . 

P.D.H. — See para-phenylenediamine hydrochloride. 

Phenylenediamine— -See para-phenylenediamine and ortho-phenylenediamine. 

Photol — See metol. 

Pictol — See metol. 

Pyrocatechin (Catechol; Kachin) — o-Dihydroxybenzene, C«H 4 (OH) 2 . 

Pyro — See pyrogallol. 

P^ogallic Acid — S ee pyrogallol. 

P^ogallol ^yro; PyrogaUic Acid) — 1, 2, 3-Trihydioxybenzene, G 6 H 3 (OH)s. 

Quinotol — See chlorohydroquinone. 

Reducin — 1, 3, 5-Triamino-2-hydroxybenzene trihydrochloride, C 6 H 2 (OH)(NH 2 )»* 
3HCI. 

Rhodinal (Activol; Azol; Certinal; Citol; Paranol) — Sodium p-aminophenolal^ 
C6H4(NH2)(0Na), Usually sold in the form of a solution. 

Rhc^ol— See metol. 

Rubinol — Undisclosed formula; probably a derivative of pyrogalloL 

Satrapol — See metol. 

Veritol-~See metol. 
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trade names and chemical synonyms of dyes for sensi- 
tizing PHOTOGRAPHIC PLATES 


Trade Name Chemical Name 

Ethyl red 1. I'-diethylisocyanine iodide 

Pinachrome 1, l'-dieUiyl-6, 6'-<liethoxyisocyanine bromide 

Pinaverdol 1, 1', 6-triinethylisocyanine iodide 

Sensitol green cf. pinaverdol. 

Pinacyanol 1, l'-diethyl-2, 2'-carbocyanine iodide 

Sensitol red cf. pinacyanole 

Erythrosin Sodium salt of tctra-io<lo fluorescein 

Orthochrome T 6, 6'-dimelhyl-l, I'-diethyHsocyanine iodide 
Kryptocyanine 1, l'-diethyl4, 4'-carlKKiyaniiie iodide 
Dicyanine A 4', 2-dimethyl-l, I'-diethyLh, 6'-diethoxy-2, 

4'-CMbocyanine iodide 

Neocyanine 1, l'-diclhyi-8-(4-quinolyl ethiodide) methyl 

4| 4'-carbocyanine iodide 


Sensitizer for 
Green and yellow 
Green and orange 
Green and yellow 

Orange and red 
Orange and red 
Yellow-green 
Green 
Infra red 
Extreme red 


Infra red 
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COMPARATIVE PHOTOGRAPHIC EMULSION SPEED RATINGS 

The data in this table have been taken from Popular Photography 20, 90 (1947), 
copyright by Ziff-Davis Publishing Go., Chicago, 1947, and printed here by permis- 
sion. 

This table must be used with caution because the various speed ratings, being based 
upon entirely different principle's, cannot be compared directly with each otner. It 
must be borne in mind that an effective speed of a given emulsion depends upon the 
type and character of developer used in processing. 



ASA Arithmetic 
Exposure Index 

Logarithmic 

Exposure Index 

200 

34® 

160 

33** 

125 

32® 

100 

31® 

80 

30® 

64 

29® 

50 

28® 

40 

27® 

32 

26® 

To double the arithmetic eimosure Index multiply the value by 2; to halve the arithmetic exposure 
index divide the value by 2. To double the logarithmic exposure index add 3 to the value; to halve 
the logarithmic exposure index subtract 3 from the value. 
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LABORATORY ARTS AND RECIPES 

PLATINUM (Courtesy J. Bishop and Co. Platinum Works, Malvern, Pa.) 


i. Purposes for which 
A — Fusions 

1. Fusions with sodium carbonate or 
fusion mixture. 

2. Fusions with sodium carbonate and 
sodium nitrate or nitrite. 

3. Fusions with sodium borate or 
sodium metaphosphate. 

4. Fusions with alkali bifluoridcs. 

5. Fusions with alkali or alkaline earth 
chlorides. 

6. Fusions with alkali bisulfates. 

Loss of weight of the platinum 
amounts to only a fraction of a 
milligram in case 1 and is prac- 
tically nil in case 4. Nitrates or 
nitrites in the fusion mixture (case 
2) cause heavier losses of platinum, 
but under the usual lai^ratory 
conditions these are not likely to 
exceed 1-2 mg. Borax is inert to 
platinum and sodium metaphos- 

S ’ ‘ e attacks the metal only at very 
temperatures or under reducing 
conditions. Alkali chlorides and 
alkaline earth chlorides attack the 
metal above 1000® C. in the presence 
of air which liberates chlorine from 
the fused salt; in a neutral atmos- 
phere they are inert. Alkali bisul- 
fates attack platinum slightly above 
700® C.; the attack is diminished by 
addition of ammonium sulfate. 

In all cases except case 4, traces 
of platinum should be looked for in 
the solutions when making accurate 
analyses; the platinum is precipi- 
tated with the hydrogen sulfide 
group. 

B — ^Evaporations 

1. Evaporations with sulfuric acid 
with or without hydrofluoric acid. 

2. Evaporations with hydrofluoric acid. 

3. Evaporations with hydrofluoric and 
nitric acids in the absence of halides, 
especially chlorides. 

4. Evaporations with hydrochloric acid 
in the absence of oxidizing agents 
which yield nascent chlorine. 

5. Evaporations with alkali hydroxides 
or carbonates to avoid contamina- 
tion of the solution with silica, etc. 
4. Evaporations with sodium peroxide 
solutions (cf. II. C. 6). 


Platinum can be used 
C — Ignitions 

1. Ignition of barium sulfate. 

2. Ignition of alkaline earth carbon- 
ates, oxalates, etc. 

3. Ignition of sulfates of metals which 
are not readily reducible. 

4. Ignition of oxides which are not 
readily reducible, e. g., AUO3, 
MgO, BaO, CaO, SrO, TiOa, ZrO^, 

ThOz, M0O3, WO3, TaaOs, CrzOa, 
Mn304, and in the absence of car- 
bonaceous matter ZnO, C03O4, 
NiO, CdO. 

5. Determination of ash in organic 
materials, e. g., coke, coal, plants. 

The carbonaceous matter should 
be burnt off at as low a temperature 
as possible with free access of air to 
avoid danger of contamination of 
the platinum with sulfur, phosphor- 
us, iron, etc., derived from re- 
duction of sulfates, phosphates, iron 
compounds, etc., present in the 
material. 

6. Determination of volatile matter in 
fuels. Here the maintenance of a 
non-oxidizing atmosphere is essen- 
tial to prevent loss of fixed carbon 
hence there is a greater danger of 
contamination of the platinum, 
especially when the fuel is rich in 
sulfur or phosphorus compounds, 

D — ^Electrolytic Operations 

1. As an anode in most electrolytes 
except strongly acid cliloride solu- 
tion. 

2. As cathode for the deposition of 
metals from acid, alkaline or ani- 
moniacal solulions. For the deposi- 
tion of zinc, gallium and bismuth, 
the platinum ^ould first be copper- 
plated to prevent superficial alloying 
with the deposited metal. 

Atmospheres in Which Platinum 
Can Be Heated: 

1. Air, nitrogen and oxygen up to the 
melting point of platinum. 

2. Oxides of nitrogen. 

3. Bromine and iodine vapor. 

4. Hydrogen, carbon dioxide. 
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2. Conditions Under which Platinum is Attacked 


A — By Heating in AtmosphercH Con- 
taining the Following Gases: 

1. Ammonia: the surface becomes dark- 
er, less lustrous and soon develops 
pores and a crystalline appearance. 

2. Sulfur dioxide: sulfur trioxide is 
formed and the platinum surface 
becomes coated with platinous sul- 
fide. 

3. Chlorine: the metal becomes con- 
verted into a mass of crystals due 
to the alternate formation and de- 
composition of platinous chloride. 

4. Volatile chlorides especially those 
which readily decompose. 

5. Highly carburetted gases and va- 
pors; the metal disintegrates, possi- 
fcly with the formation of PtCa, and 
becomes very brittle. Hence platin- 
um ware should never be neated 
in the reducing zone of a gas flame. 

B — ^By Heating in the Following 
Liquids: 

1. Aqua Regia. 

2. Hydrochloric acid and oxidizing 
agents. 

3. Concentrated sulfuric acid. The 
action is extremely slow and, for all 
laboratory purposes, negligible. 

4. Concentrated phosphoric acid. Here 
again the action is noticeable only 
alter very prolonged heating. 

C — By Heating in the Following 
Solids, Their Fusions or Vapors: 

1. Sulfur, selenium and tellurium. 
The action of sulfur vapor is very 
slow, and prolonged heating is 


required to produce any serious 
effect; selenium and tellurium 
readily combine with platinum. 

2. Phosphorus, arsenic and antimony. 
Combination with platinum occurs 
readily at a red heat. 

3. Magnesium pyrophosphate above 
900^* C. 

4. Silica and borax at high temper- 
atures. 

5. Molten lead, zinc, tin, bismuth, 
silver, gold, or copper or mixtures 
which form these metals by re- 
duction. 

6. Fused alkali oxides and peroxides, 
and, to a smaller extent in the 
presence of air, alkali hydroxides. 

7. Fused nitrates. The action is 
intensified by the presence of 
alkali hydroxides or carbonates but 
in no case is it very severe (see 
I. A. 2 ei seq.)’ 

8. Phosphorus pentoxide or phos- 
phoric acid. The action is relatively 
small. 

9. Fused cyanides. Platinocyanides 
are formed. 

10. Iron oxide above 1200® C. Oxygen 
is liberated and the iron combines 
with the platinum. 

11. Silica, silicates, alumina and mag- 
nesia 8d)ove 1600® C. At lower 
temperatures no action occurs. 

12. Fused alkali and alkali chlorides in 
the presence of air at 1000® C. or 
above (see I. A. 5), 

13. Lead and bismuth oxides above 
1250® C. 


CLEANING PLATINUM 

(Reprinted by permission of the Baker Platinum Works, Newark, N. J. 


Every careful analyst of necessity 
uses de^ utensils. The habit of cleaning 
and polishing platinum ware immediate- 
ly after using is easily formed, and re- 
pays the user with increeised confidence 
in his work as well as with the prolonged 
life of the article. 

The loosening effect of the Bunsen 
flame upon the surface of platinum 
expowd to its action produces the 
familiar gray appecuance which cannot 
be removed except by burnishing. Ri^ 
bing the surface of platinum with moist 


sea sand (round grains only), applied 
with the finger, serves to remove most 
impurities and to polish the metal, with- 
out material loss in weight. 

Fusing bisulphate of pot^ or borax 
in the vessel and then boUina in water 
and polishing as above with sand is 
recommended by Gmelin. When it is 
desired to clean the outer surface of 
vessels in this manner, they must be 
placed in diches of sufficient size to allow 
the fused flux to envelope completely 
the article to be cleaned. 
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Sodium amalgam possesses the prop- 
erty of wetting platinum without amal- 
gamating with it, even when other metals 
are purposely added to the amalgam. 
This substance is, therefore, useful for 
effecting a quick and thorough cleansing 
of platinum. The amalgam is gently 
rubbed upon the metal with a cloth and 
then moistened with water, which 
oxidizes the sodium and leaves the 
mercury free to alloy with foreign metals. 
The mercury is then wiped off and the 


article cleaned and polished with sand, 
as above described. 

If the existence of a base metal alloyed 
with the platinum is suspected, immerse 
the article in question first in boiling 
HCl for a few minutes; then, aher 
Uioroiighly rinsing with clean water, 
in boiling HNOs free from chlorine. If 
the article is unaffected in weight or 
appearance, and the acid baths fail to 
give reaction for base metals, the absence 
of such is assured. 


CLEANING MIXTURES FOR CHEMICAL GLASSWARE AND PORCELAIN 


The commonly employed chromic 
acid cleaning mixture which may be 
used repeatedly until the crystals have 
disappeared and the solution assumes a 
greenish tinge, is prepared by adding 
with the usual precautions 800 cc of 
crude (technical grade), concentrated 
sulfuric acid to a solution made by dis- 
solving 92 grams of technical grade so- 
dium dichromate dihydratc in 4.58 cc of 
tap water. This cleaning agent is expen- 
sive and hazardous and should only he 
used properly. It is relatively ineffective 
cold or diluted with much water. The 
separation of a considerable excess of red 
crystals of chromic acid is normal but 
does not interfere with the efficiency of 
the cleaning mixture. It should be used 
warm to hot but should not be exces- 
sively over-heated for long periods of 
time since this destroys it. This cleaning 
solution should never be employed as the 
first method of cleansing a piece of glass- 
ware unless the contamination is nothing 
more than in the thinnest kind of film. 
One of the best and most economical 
methods of preliminary cleansing, and 
often the only one necessary with even 
excessively dirty and oily glassware, is 
soaking for a brief period or preferably 
overnight in a moderately strong, boiling 
solution of Dreft, Duponol, or other 
similar detergent. To prevent dilution, 
wet glassware should be well drained be- 
fore immersing in either hot or cold solu- 
tions of dichromate cleaning solution. 
Sodium dichromate, the active material 
in the solution, leaves as by-products 
sodium sulfate and chromic sulfate which 
gradually accumulate and make the 


mixture worthless. If heat has been ap- 
plied to hasten the cleansing action or to 
evaporate any water which has been 
absorbed, the chromic sulfate sometimes 
adheres so firmly to the apparatus whieli 
is being cleaned that it can only be re- 
moved with difficulty. When the clean- 
ing solution has turned green or is exces- 
sively diluted and no longer useful it 
should be discarded rather than left to 
stand around. Since it is very strongly 
acid it should not be poured into drains 
without following it with large quantities 
of (^old, flowing watc^r, 

A soap mixture which effectively 
cleans glassware in a minimum of time 
and which works elfectively in cold water 
is prepared as follows. Take a 10 ounce 
cake of a good grade of cleaning and 
polishing grit cake soap, such as “Bon 
Ami** and pulverize it to a powder with a 
mortar and pestle. Cut a 12 oz. cake of a 
good grade of rosin laundry soap, such as 
“Octagon,** into thin slices and add just 
enough water to cover the mass. Slowly 
heat on a hot plate until the soap has dis- 
solved in the water and a clear solution 
results. Add this liquid soap mixture to 
the powdered grit cake in a beaker or 
earthen jar, stirring the mixture well. Al- 
low to stand over night or until the re- 
sulting mixture has solidified into a soft 
mass. This mixture can then be applied 
to the wet glassware in the usual manner 
with a brush or the hands, scrubbing 
thoroughly and finally rinsing in running 
water. It is only necessary to add smaD 
quantities of water from time to time to 
keep the mixture at the proper con- 
sistency. 


MARKING OF GLASS AND PORCELAIN VESSELS. 

Temporary marks may be made on praphite pencil on a ground or sand- 

glass or porcelain by writing with a blasted portion. Glassware is often 
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furnished with a small sandblasted label 
for such markings, but often the sand- 
blasting is so poorly done that a legible 
result is difficult to produce. By the use 
of a discarded piece of alunduni ware, a 
good ground surface is easily made on 

g lass or porcelain; the edge of the alun- 
um is wetted with water and rubbed 
with short firm strokes at the place de- 
sired. Surfaces so ground lake pencil 
more readily than a sandblasted label 
and the mark is more readily erased with 
a rubber eraser when desired. Even por- 
celain crucibles thus marked may bo 
ignited and the mark survive several 
ignitions but ink is better for this pur- 
pose. Ground surfaces thus produced 
have not been found to increase liability 
to breakage on heating. 

Permanent identification marks, su- 
perior to those often written with wax 
pencils, may made on laboratory por- 
celain ware, such as crucibles, evaporat- 
ing dishes, etc., with ordinary blue black 
ink, using a pen as a marker. The sur- 
foce to Ikj marked is wiped dry and the 
desired characters made conveniently 
with a fountain pen, using siiffic^ierit ink 
to give a continuous opaque film, \fter 
allowing the ink to dry, the surface is 


gradually ignited over a Meeker burner, 
nnally hringii^ the flame to bear directly 
upon the configurations until fused into 
the surface or glaze. A successful mark- 
ing is reddish brown, smooth, homogene- 
ous, and without any appearance of ex- 
ternal roughness. It has been rcciom- 
mended tliat a trace of platinum chloride 
be added to tlic ink uschI in marking. 

Porcelain and silica ware may be 
marked with platinum. About one deci- 
gram of scTap platinum is dissolved in 
aqua regia in a small porcxdoin crucible 
and the solution evaporated to dryness. 
4i>out 1 ml of lavender oil is added and 
the mixture stirred until permanently 
mixed. The ware to be marked is warmed 
slightly and the mixture applied with a 
robber stamp or thinly painted on with a 
line brush, sharpened match, or some- 
thing c;f the kind. The ware is then gently 
heated to burn off the oil and strongly 
ignitcid to fuse the metal into the surface, 
producing a distinct black mark. If ap- 
)lied too thickly the cJiaracters may 
)e blurred, or may he a metallic mirror 
less distinct than the black deposit. If 
the marking ink beconms gummy after 
long k(*eping, it may he thinned with a 
little more of the oil. 


REMOVAL OF MARKINGS FROM LABORATORY PORCELAIN 


ll is often desirable to change the old 
markings on porcelain beakers or evap- 
orating dishes. A method for r<^moving 
such markings consists merely of washing 
the old marks with hydrofluoric acid 
solution and washing the excess acid off 
as soon as the mark is removed. The 
hydrofluoric acid is easily applied with 
a rubber policeman on the end of a 


glass stirring rod. The acid attacks the 
markings before it does the porcelain, 
but if the acid is left on longer than 
necessary to remove the marks, the 
porcelain may become etched. The same 
process may bo used to make a surface 
on new porcelain so that it will take ink 
easily and not allow the ink to run in 
burning. 


LABORATORY CEMENTS* 


Litharge-glycerol cement is prepared 
by adding sufficient litharge to a mixture 
of six parts commercial 95% glycerol 
(glycerine) with one to three parts cn 
water to form a paste of t.he desired 
consistency. Inert materials such as 
iron oxide, sand, or Fuller’s earth are 
often added to retard the setting time 
and to prevent cracking. This cement 


is fairly acid resistant. 

A cement useful on porcelain, metids or 
stoneware is made by soaking casein in 
an equal weight of water for two hours 
during which time the casein swells but 
does not dissolve. At the end of this time, 
sodium silicate and lime are stirred in 
and the cement is ready for use. 


BLACK ACID PROOF STAIN FOR WOOD 

Kiskadden (The Chemisl-Analysl, Vol. parts, copper si^ate 4 parte, 

20 ^ p 17 10^1^ ffives the follow- permanganate 9 parts, and water o3 


* For laboratory adhesives, see Brooke, J. Chem. Ed., 31, 541 (1954). 
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70 parts. Apply two coats of No. 1; the 
second coat being applied as soon as the 
first has dried. Rub off the excess of the 
last coat when dry and apply two coats 
of No, 2. Dry thoroughly and apply a 
coat of linseed oil using a cloth. The color 
develops into an ebony black in a few 
hours. The surface may be washed with 
soap and water. One hundred cc of No. 1 
will cover approximately 20 sq, ft. of 
surface; 50 cc of No. 2 will cover approx- 
imately 20 sq. ft. of surface. 

According to the U. S. Bureau of 
Chemistry the same results are obtained 
by an application of the following two 


solutions. No. 1; Copper sulfate 125 
grams and potassium chlorate 125 grains 
are dissolved in 1000 cc of water. No, 2: 
Aniline hydrochloride 60 grams and 
hydrochloric acid (sp. gr. 1.20) 90 cc 
are dissolved in 500 cc of water. Appli. 
cation : Paint the wood first with solution 
No. 1 and as soon a$ it dries sufficiently, 
apply a coat of solution No. 2; allow to 
dry for several hours. Wash with hot 
water and repeat the operations until 
the color is a dark green. Finish by rub- 
bing with raw linseed oil until a jet black 
surface is obtained. 


DRESSING WAX FOR ALBERENE DESK TOPS 

Melt 450 grams of paraffin on a water sine with constant stirring, emd then add 
bath, cool to 60 ®C., add 340 cc of kero- 340 cc of gasoline. 


HEAT FILTERS 


Either of the following two solutions 
may be employed to prevent heat rays 
from passing, and permit light rays to 
pass through. They are used in glass 
cells being placed between the source of 
artificial light and other parts of the 
optical apparatus. Solution No. 1: cop- 


per sulfate 0.5 grams, water 100 cc;, and 
sulfuric acid 1 drop. Solution No. 2: 
ferrous ammonium sulfate 20 grams, 
water 100 cc, and sulfuric acid sufficient 
to clear the solution or about 5 drops. 
These solutions are stable for about two 
weeks. 


ELECTRICAL POLARltY INDICATORS 
Strips of filter paper are cut and then use, they are moistened with water and 
immersed in a solution of sodium chloride the terminal wires are touched to the 
containing a few drops of phenol- paper strips. A pink coloration appears 
phthalein indicator ; the strips thus pre- at the point of contact with the negative 
pared are then dried. When ready for terminal. 


PRESERVATIVE FOR ALGAE, etc. 

King’s fluid for the preservation of chloride crystals, and 50 grams of cam- 
algae consists of the following mixture: phor water prepared by allowing a lump 
50 grams of distilled water, 0.5 grams of of camphor to stand in distilled water for 
glacial acetic acid, 0.2 grams of copper a few days, 
nitrate crysteJs, 0.2 grams of copper 


PURIFICATION 

The purest mercury is obtained by 
multiple vacuum distillation. The reader 
is referred to a method by Booth and 
Jones in the Jour, Ind, Eng. Chem., 19, 
104 (1927). For many laboratory uses the 
following method will yield a material of 
sufficient purity. If the mercury is very 
dirty an initial purification can be made 
by squeezing it through the pores in a 
piece of clean chamois skin. Mercury is 
laced in a glass filtering flask (1000 ml 
ask for 5 to 10 pounds of mercury) 
equipped with a one-hole stopper 
tmrough which passes a glass tube lead- 
ing nearly to toe bottom of the flask. 
TiiA tnercury is covered with a layer of 


OF MERCURY 

diluted nitric acid (25 volumes of con- 
centrated, white nitric acid diluted with 
water to make 100 volumes of 
mixture). Air is then bubbled slowly 
through the mixture by attaching the 
side outlet of the suction flask to a filter 
pump (water aspirator type). 
method of sucking air through the mix- 
ture is an especially convenient arrange- 
ment for those laboratories not having a 
supply of compressed air; it also auto- 
matically eliminates the unpleasant and 
hazardous acid and mercury fumes whic j 
otherwise would be thrown out into the 
work area. 
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FORMULAS AND PROPERTIES OF DENATURED ALCOHOLS 

The data given in the tables on denatured aleohols have been compiled from; (1 ) REGULATIONS 
No. 3 as amended, and (2) the APPENDIX TO REGULATIONS No. 3. Bureau of Internal Revenue, 
U. S. Treasury Department, both of which may be obtained from the Superintendent of Documents. 
Washington, D. C. at a cost of 75^f and lOji (the latter now out of print), respectively. Additional 
information as to the procedure to be followed and assistance in tiling applications for permits to pro> 
cure specially denatured alcohol cun be obtained from the manufacturers of alcohol and who also assist 
alcohol users iii the selection of a formula most suitable to their needs. 

Because of its use in beverages, nearly every country has considered alcohol a 
proper article for taxation and government control. The tax on alcoliol is usually hiah 
so wiat the cost of pure alcohol is far above the cost of actual manufacture. In the 
United States of America, alcohol which has not been denatured is subject to the 
Internal Revenue Tax except to certain classes of users. See definition of tax-free 
alcohol which follows. , , . . 

Alcohol which is intended for industrial purposes is not subject to the high tax but, 
to make possible the removal from taxation, it is necessary to render the alcohol imfit 
for beverage purposes. See definitions of completely and specially denatured alcohols 
which follow. In the following tables, the formulas, their numbers, and authorized 
uses, are set by the United States Government. They are the only ones that can be 
used by manuiacturers in* the United States. These are changed from time to tune 
but at no set interval. The Government can nfiake changes at will either for the benefit 
of the manufacturers of new products or for the protection of the revenue. 

TTie values in the tables, giving specific gravity and weight per gallon of the 
natured alcohols prefjared from 190 proof alcohol, are those determined by the 
U. S. Bureau of Standards. The specific gravity is “true specific gravity ; i.e., aU 
weighings are corrected for the buoyancy of the air. It was necessary, 
change these values to “apparent specific gravity” before they could be multiplied by 
the weight of a gallon of water at IS.6^C to give the weight of a gallon of alcohol at 
the same temperature. The magnitude of Uiis correction to specific gravity is as 
follows: 


True specific 
gravity at 
15.6715.6°C 


Correction 


-0.00035 

-0.00023 

- 0.00012 


Apparent specific 
gravity at 
15.6715.6*^0 

0.69965 

0.79977 

0,89988 


DEFINITIONS 

Absolute alcohol is an alcoholic liquor contaming 99.75% to 100% by volume of 

. 1 ^ 1 , , 

operated for chanty and ^P^ent8;^(3} scientific universities 

rn{S>U^“of 

Ion which IS at the rate of $19.95 jjer win g^o may*be purchased by manufec- 
States have social ®2Xis ethvf ^cohol to which have been added such 
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intoxicating beverage and of such a nature that after denaturation it may be sold and 
used within certain limitations, covered by Government regulations, without permit 
or bond. Dealers in and manufacturers using it (but not recovering for re-use) are not 
required to obtain a permit under Government regulations. Manufacturers using 
completely denatured alcohol and recovering the same for re-use must file bond and 
procure a permit. Dealers and man^acturers receiving, storing, selling or using as 
much as 11 drums or barrels (550 wine gallons) in a calendar month must keep pre- 
scribed records of the receipt, storage and disposition of such completely denatured 
alcohol. 

Socially denatured alcohol is ethyl alcohol that has been so denatured that it 
can be used in specified arts and industries (see following tables) where it is not practi- 
cal to use completely denatured alcohol. Specially denatured alcohol may be pro- 
cured and used, free of tax, for manufacturing purposes under permits. Application 
for permit is required to be filed with the Assistant Regional Commissioner, Alcohol 
and Tobacco Tax Division, of the district in which applicant is resident. Blank forms 
and instructions relative to the proper execution thereof may be obtained by apply- 
ing to the Assistant Re^donal Commissioner’s office. Records of the receipt, storage 
and disposition of specially denatured alcohol must be kept. Samples of specially 
denatured alcohol may be procured by manufacturers holding permits to use specially 
denatured alcohol and by applicants or prosoective applicants for such permits. Ap- 
plication for withdrawal of samples of specially denatured alcohol in excess of 8 fluid 
ounces must be made to the Assistant Regional Commissioner of the applicant’s 
district. Samples of 8 fluid ounces or less may be procured by permittees and appli- 
cants or prospective applicants for permits without the necessity of filing applicatloD 
and procuring permit therefor. 

Alcohol proof is a terra expressing the alcoholic content, and is twice the per- 
centage by volume of alcohol; e,g,, 190 proof is 95% by volume. 

Apparent proof of a denatured alcohol is the same as the proof of pure alcohol 
havmg the same gravity as the denatured one. 

Proof gallon is one gallon (231 cubic inches at 60°F ; 3785.4 milliliters at 15.56°C) 
of alcohol-water solution containing 50% by volume of alcohol. 

Proof spirits (100 Proof) is an alcoholic liquor which contains one-half its volume 
of alcohol of a specific gravity of 0.7939 at 60°F (15.56®C) referred to water at 60T 
as unity. 

Wine gallon is 231 cubic inches (3785.4 milliliters) of alcohol of any proof. A 
wine gallon of 190 proof alcohol is equal to 1.90 proof gallons. 

Tax gallon of alcohol is one gallon of 100 proof alcohol. A gallon of spirits is taxed 
according to the quantity of alcohol it contains, or according to proof. One wine gal- 
lon of 190 proof alcohol is taxed as 1.90 proof gallons. 

(Continued on follovnng page,] 
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For- 

Composition 

Properties of Finished Formula 

mula 

Num- 

ber 

Giving amounts of denaturant 
to be added to 100 gal- 
lons of 190“ proof ethyl 
alcohol 

At 15.6®C 

Sp. gr. 

% Ethyl AlocAol 

Wt. in 
lbs. /gal 

Apparen 

Iroof 

1 

15.6“C 

v^. 

by 

wt. 

1 

5 gal. approved wood alcohol (a) 

6.785 

190.6 

0.8149 

90.48 

86.31 

2A 

2 gal. approved wood alcohol («) 
and 2 gal. benzene 

6.805 

189.3 

0.8173 

91.35 

87.45 

2B 

0.5 gal. benzene (&) 

6.795 

190.0 

0.8161 

94.53 

91.75 

3A 

5 gal. commercially pure methyl al- 
cohol (a) 

6.781 

190.8 

0.8144 

90.48 

86.31 

3B 

1 gal. pine tar (pix liquida, U. S. P.) 

6.810 

189.0 

0.8179 

94.06 

91.11 

4 

1 gal. of the following solution : 

5 gal. of an aqueous solution con- 
taining 40% nicotine; 3 6 oz. meth- 
ylene blue; water to make 100 gal. 

6.823 

188.2 

0.8195 

94.06 

91.11 

6A 

15 gal. condensed fumes recovered 
in the process of manufacture of 
fulminate of mercury containing not 
less than 4 grams/lOO cc of mixed 
aldehydes calculated as acetalde- 
hyde 






6B 

0. 5 gal. pyridine bases 

6.801 

189.5 

0.8169 

94.53 

91.75 

t2A I 

5 gai. benzene 

' 6.820 

188.3 

0.8192 1 

90.48 

86.31 

13A 

10 gal. ethyl ether 

6.740 

193.3 

0.8095 

86.36 

81.10 

17 

0.05 gal. (6.4 fluid oz.) animal oil 
(Dippers oil) 

6.795 

190.0 

0.8161 

94.95 

92.35 

18 

100 gal. vinegar containing not less 
than 9% acetic acid 

7.802 

97.2 

0.9369 

47.60 

41.25 

19 

1 00 gai. ethyl ether 

6.468 

200.0 

0.7769 

47.60 

48.80 

20 i 

5 gal. crude chloroform 

7.062 

170.9 

0.8481 

90.48 

86.31 

22 1 
ti 

0 gal, formaldehyde solution con- 
Bining 37% formaldehyde 

7.037 

173.3 

0.8451 

86.36 

84.02 

23A 1 

0 gal. acetone, U. S. P. 

6.788 

190.3 

0.8153 

86.36 

84.25 

23E 9 

1 

lbs. oil of bitter almonds, U. S. P.; 
lb. salicylic acid, U. S. P. 

6.840 

187.1 

0.8215 

94.04 

91.08 


(«) Approved wood alcohol is wood spirit containing ketones, aldehydes, unsaturated compounds, eta, 
that render separation very dilTicult. In order to be approved the wood alcohol must pass general 
tests for the impurities and must be a wood distillation product. It is for this reason that all uses of 
3A are conditional. . ^ . .. . 

(b> This formula must be used in a closed and continuous process unless it is shown that it Is not 
practical to do so* 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 


For- 

mula 

Num- 

ber 

Composition 

Prox>ertie8 of Finished Formula 

Giving amounts of denaturant 
to be added to 100 gal- 
lons of 190** proof ethyl 
alcohol 

I At 15.6®C 

Sp. gr. 

% Ethyl Alcohid 

Wt. in 
lbs. /gal. 

Ajpiarent 

in vac. 
15.6®/ 
15.6®C 


by 

wt. 

23F 

3 lbs. salicylic acid, U. S. P.; 1 lb. 
resorcinol, U. S. P.* 1 gal. oil of 
bergamot or oil of bay, N. F. (VI) 

6.808 

189.1 

0.8177 

93.91 

90.91 

23Q 

3.5 gal. methyl propyl ketone and 
0.5 gal. methyl isobutyl ketone (c) 

6.794 

190.4 

0.8160 

91.35 

87.45 

23H 

8 gal. acetone, U. S. P. and 1 . 5 gal. 
methyl isobutyl ketone (d) 

6.785 

190.6 

0.8149 

86.76 

81.60 

24 

29 gal. sulfuric acid 

9.137 


1.097 

73.64 

66.37 

25 

20 lbs. iodine, U. S. P.; 15 lbs. potas- 
sium or sodium iodide, U. S. P. (e) 

7.080 

172.6 

0.8502 

91.69 

87.89 

25A 

Solution composed of 20 lbs. iodine, 
U. S. P.; 15 lbs. potassium or so- 
dium iodide, U. S. P.; 15 lbs. 
water (/) 

7.066 

170.6 

0.8550 

90.93 

86.09 

27 

1 gal. oil of rosemary, U. S. P.; 30 ' 
lbs. camphor, U. S. P. 

6.846 

186.7 

0.8222 

91.46 

87.59 

27A 

35 lbs. camphor, U. S. P.; 1 gal. oil 
of cloves, U. S. P. 

6.867 

185.3 

0.8247 

90.88 

86.83 

27B 

1 gal. oil of lavender flowers, U. ; 
S. P., or oil of cedar leaf, U. S. P.; 
100 lbs. soft soap, U. S. P. 

7.027 

173.7 

0.8439 

1 

85.30 

79.81 

28 

10 gal. approved benzene 

6.843 

186.9 

0.8219 

S6.36 

81.10 

28A 

1 gal. gasoline 

6.786 

190.5 

0.8150 

94.06 

91.11 

28A 

1 gal. gasoline (with absolute alco- 
hol as a base) 

6.605 

200.0 

0.7933 

98.81 

98.08 


(c) Standard formula for rubbing alcohol compounds using specially denatured alcohol No. 23G: 
S. D. A. No. 23Q 98.1 fl. oz.; sucrose octa acetate 0.5 oz. avoir.; water to make 1.0 gal. 

(d) Standard formula for rubbing alcohol compounds using specially denatured alcohol No. 23H: 
S. D. A. No. 23H 103.3 fl. oz; sucrose octa acetate 0.5 oz. avoir.; water to make 1.0 gal. 

(e) Formula for strong tincture of iodine NF, using specially denatured alcohot No. 25: iodine 6.50 oz. 
avoir.; potassium iodide 4.50 oz. avoir.; distilled water 6.40 fl.oz.; S. D. A. No. 25 to make 128.00 ft. 
oz. 

Formula for tincture of iodine, U. S. P. using specially denatured alcohol No. 25: iodine 1 oz., 
11 grains avoir.; sodium iodide 1 oz., 431 grains avoir,; water 65 fl. oz., 134 minims; 8. D. A. No. 
25 to make 128.00 fi. oz. 

(/) Formula for strong tincture of iodine NF using specially denatured alcohol No. 25A: iodine 6.50 oz. 
avoir.; potassium iodide 4,50 oz. avoir.; distilled water 4.40 ft. oz.; 8. D. A. No. 26A to make 
128.00 fl.oz. . , , 

Formula for tincture of iodine, U. S. P. using specially denatured alcohol No, 25A: iodine 1 oz. 
. avoir.. 11 grains; sodium iodide 1 oz. avoir., 431 grains; water 64 fl. oz.; S. D. A. No. 2SA to make 
128.00 fl. oz. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 


For- 

ComiMMiition 


IVoiierties of Finished Formula 


oiula 

Num- 

Giving araountH of denutiiraiil 
to bo added to 100 gal- 
lons of 190® proof ethyl 
alcohol 

At 15.6®C 

Sp. gr. 

1 % Ethyl Alcohol 

ber 

Wt. in 
Iba./gal. 

A^areiil 

ftoof 

in vac. 
i 15.6®/ 
15.6®C 

by 

vol. 

by 

wt. 

29 

1 oei* 100% acetaldehyde or 5 gal. 
of an alcoholic solution of acetalde- 
hyde containing not less than 20% 
acetaldehyde, or not less than 1 
part by weight If solid, or volume if 
liquid, of any chemical that meets 
with the approval of the Commis- 
sioner. ig) 

6.822 

188.2 

0.8194 

94.06 

91.11 

30 

10 gal. pure methyl alcohol 

6.7»5 

190.5 

0.8149 

86.36 

81.10 

31 A 

100 lbs. glycerol, U. S. P.; 20 lbs. 
hard soap, toilet grade containing 
not in excess of 5% moisture 

7.167 

162.1 

0.8608 

84.27 

78.55 

32 

5 gals, ethyl ether 

6.769 

191.5 

0.8130 

90.48 

86.31 

33 

30 lbs. methyl violet 

6.893 

183.4 

0.8279 

92.15 

1 88.51 

35 

1 35 gala, ethyl acetate 

1 6.966 

' 179.0 

0.8355 

70.37 

62.84 

36A 

5 gals, ethyl acetate 

6 821 

188.3 

0.8193 

90.48 

86.31 

36 

3 gals, concentrated ammonia water, 
U. S. P. 

6.837 

187.3 

0.8211 

92.23 

88.61 

37 

45 oz. eucalyptol, U. S. P.; 30 oz. 
thymol, U. S. P.; 20 oz. menthol, 
U. S. P. 

6.794 

190.0 

0.8160 

94.43 

91.62 

37A 

5 lbs. menthol, U. S. P.; 10 lbs. 

6.814 

188.7 

0.8184 

93.56 

90.42 

38 

camphor, U. S. P. 

5 gal. of a water solution of 60 oz. 
zinc chloride, U. S. P.; and 10 lbs. of 
any one of the following: (1) methyl 
salicylate, U. S. P.; (2) oil of winter- 
green, U. S. P.; (3) oil of cassia, 

U. S. P.; (4) oil of cloves, U. S. P.; 
(6) oil of peppermint, U. S. P. 

6,970 

178.0 

0.8371 

89.94 

85.62 

38A 

5 oz. menthol, U. S. P.; 9 oz. eme- 
tine hydrochloride, U. S. P.; 16 lbs. 
benzoic acid, U. S. P. 

6.853 

186.2 

0.8231 

93.38 

90.18 


(t) Thu formula U restricted to proceesee whore the alcohol loses its identity as alcohol by belno con- 
vArtari in*o othar rhamicRis Where it is desired to use any chemicats other than acetaldehyde or 

to approval by the Commissioner as to kind and amount required. 
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FORMULAS FOR SPECULLY DENATURED ALCOHOL 


For- 

mula 

Num- 

ber 

Compoeition 


Proi>ertie8 of Finished Formula 


Givina amounts of denaturant 
to oe added to 100 aal- 
lons of 190** proof ethyl 
alcohol 

At 15.6‘*C 

Sp. gr. 

% Ethyl Alcohol 

Wt. in 
lbs. /gal. 

Apparent 

Proof 

in vac. 
15.6**/ 
15.6^C 


by 

wt. 

38B 

A total of 10 lbs. of a mixture of two 
or more of the U. S. P. oils and sub- 
stances listed below (A) : Anethol 
N. F.; balsam tolu; benzaidehyde; 
camphor; chlorothymol; cinnamic 
aldehyde N. F.; coal tar; eucalyptol; 
eugenol; guaiacol; menthol crys- 
tals; methyl salicylate; phenol; 
phenyl salicylate; safrol with a sp. 
gr. not less than 1 . 096 and not more 
than 1 . 1 1 0 at 1 6°C ; storax ; sty orax ; 
thymol; and oils of: anise; bay; 
bergamot; bitter almonds; cassia or 
cinnamon; cedar leaf; citronella; 
cloves; eucalyptus; lavender; mus- 
tard (volatile); peppermint; pine or 
pine needles; rosemary; sassafras; 
spearmint; spike lavender; thyme; 
turpentine; wintergreen. (h) 

6.804 

189.4 

0.8172 

94.04 

91.08 

380 

160 oz. menthol, U. S. P.; 125 gal. 
formaldehyde solution containing 
Z7% formaldehyde 

6.832 

187.7 

0.8206 

93.22 

89.97 

360 

40 oz. menthol, U. S. P.; 2.5 gal. 
formaldehyde solution containing 
Z7% formaldehyde 

6.863 

185.7 

0.8242 

93.14 

89.85 

38E 

5 gal. fluid extract ipecac, U. S. P., 
or 40 lbs. ipecac, U. S. P. 

6.924 

181.3 

0.8316 

90.48 

86.31 

39 

9 lbs. sodium salicylate or salicylic 
acid, U. S. P.; 1.25 gal. fluid ex- 
tract of quassia, N. F.; 14 gal. de- 
naturing grade of tertiary butyl al- 
cohol 

6.867 

185.3 

0.8247 

93.33 

90.08 

39A 

60 oz. of any one of the following U. 
3. P. alkaloids or salts: (1) quinine; 
(2) quinine bisulfate; (3) quinine 
hydrochloride; (4) cinchonidine; 
(5) cinchonidine suifate; and 14 oal* 
denaturing grade of tertiary butyl 
alcohol 

6.810 

189.0 

0.8179 

94.64 

91.92 


CM Anyone desiring to use this formula must specify in the application which substances from the list 
are selected to make up the 10 lbs. of denaturants required. Anyone desiring to use 10 lbs. of only 
one of the denaturants must request the privilege from the Department setting out the denaturant 
and the reasons for the particular request so that the matter may be taken under advisement 
Upon application the substitution of other essential oils or substances for those listed will be given 
consideration provided they are efficient denaturants and it is conclusively shown that none of the 
denaturants listed or any combinations thereof are satisfactory for the manufacture of any par- 
ticular product. 
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FORMULAS FOR SPECIALLY DENATURED ALCOHOL 


For- 

mula 

Niim- 

1 Composition 

I 

Properties of Finished Formula 

Givina amounts of denaturant 
to be added to lOO gal- 
lons of 190® proof ethyl 
alcohol 

At 15.6°C 

Sp. gr. 

% Ethyl Alcohol 

her 

Wt. in 
lbs. /gal. 

Apparent 

Proof 

in vac. 
15.6®/ 
15.6®C 


by 

wt. 

39B 

2. 5 gal. diethyl phthalate and ’/a gal. 
denaturing grade of tertiary butyl 
alcohol 

6.857 

186.0 

0.8236 

92.57 

89.07 

39C 

1 gal. diethyl phthalate (i) 

6.824 

188.1 

0.8196 

94.06 

91.11 

39D 

1 gal. oil of bay, N. F., and (1) 50 
oz. quinine sulfate or quinine bisul- 
fate, U. S. P., or (2) 200 oz. avoir, 
sodium salicylate, U. S. P. 

6.818 

188.4 

0.8190 

93.92 

90.92 

40 

3 oz. of the alkaloid brucine or 
brucine sulfate; gal. denaturing 

grade of tertiary butyl alcohol 

6.795 

190.0 

0.8161 

94.90 

92.26 

40A 

5 lbs. sucrose octa acetate; gal. 
denaturing grade of tertiary butyl 
alcohol 

6.815 

188.1 

0.8185 

94.44 

91.64 

42 

80 grams potassium iodide, U. $. P. 
and 109 grams red mercuric iodide, 
U. S. P.; or 95 grams sodium ethyl 
mercuric thiosal icy late, C, P.; or 76 
grams of any one of the following 
chemicals: (1) phenyl mercuric ni- 
trate, C. P.; (2) phenyl mercuric 
chloride, C, P.; (3) phenyl mercuric 
benzoate, C. P. 

6.797 

189.8 

0.8164 

94.96 

92.36 

44 

lOgaf. normal butyl alcohol 

6.790 

190.3 

0.8155 

86.36 

81.10 

45 

300 lbs. of white or orange shellac, 
arsenic and rosin free 

7.545 

126.6 

0.9061 

71.55 

64.11 

46 

25 fluid oz. phenol, U. S. P.; 4 fluid 
oz. oil of wintergreen or methyl 
salicylate, U. $. P. U) 

6.805 

189.3 

0,8173 

94.82 

92.17 

47 

7 gal. fluid extract arnica flowers, 

N. F. (4th edition) 

6.882 

184.3 

0.8265 

88.79 

84.14 


(i) The diethyl phthalate shuli be of the same quality as that specified for use in specially denatured 
alcohol Formula No. 39B. This formula may be used only in the manufacture of high-grade per- 
fumes, toilet waters, and toilet-preparations containing not less than 2% by weight of essential 
oils, or their equivalent in perfume materials. The Department will permit the use of this formula 
only by manufacturers who are properly equipped by reasons of experience and manufacturing 
facilities to effectively control their manufacturing operations in accordance with the limitations 

(/) S^WsTor^muuTwih^e^a^^ only for use by institutions and organizations which are of a semi- 
pubiic character and engaged in charitable work. 
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FORMULAS FOR COMPLETELY DENATURED ALCOHOL 


For- 

mula 

Num- 

ber 

Composition 

Properties of Finished Formula 

Giving amounts of denaturant 
to be added to 100 gal- 
lons of ethyl alcohol of not 
less than 160^ proof 

At 15.6®C 

Sp. gr. 
m vac, 
15.67 
15.6®C 

% Ethyl Alcohol 

Wtin 
lbs. /gal. 

Apparent 

Proof 

by 

vol. 

by 

wt. 

18 

2.5 gal. methyl isobutyl ketone, 0.125 
gal. Pyronatet or a compound similar 
thereto, 0.5 gal. acetaldol (hydroxy- 
butyraldehyde), 1.0 gal. kerosene 

CO 6.8 

CO 190 

CO 0.817 

CO 89 

CO 87 

19 

4.0 gal. methyl isobutyi ketone, 1.0 
gal. kerosene 

CO 6.8 

CO 190 

CO 0.817 

CO 89 

ca 87 


t Pyronate is a product of the destructive distillation of hardwood meeting the following requirements: 
Color not darker than the color produced by 2.0 g of potassium dichromate in a liter of water; acidity not 
over 0.1% as acetic acid (bromothymol blue end-pomt); boiling range, 100 ml distilled according to 
ASTM method for lacmier solvent (D-268-49), with not more than 6 ml boiling below 70®C, not less 
than 50 ml below 160°C, and not less than 90 ml below 205°C. 


AUTHORIZED USES OF SPECIALLY DENATURED ALCOHOL 

FORMULAS 


In the Manufacture of: 

Formula No. 

In the Manufacture of: 

Formula No. 

Acetic acid 

18, 29, 35A 

Cellulose intermediates 

1, 3A, 13A, 19, 

Adhesives and binders 1 

3 A, 13 A, 22, 23 A, 30 


23A, 32 

Alcohol rubbing compounds 23G, 23H 

Cellulose plastics 

... 1 , 2A, 2B, 3A,12A, 

Aldehydes 

1, 2B, 13 A, 24, 29 


13 A, 23 A, 30 

Alkaloids and medicinal chemicals . . .1, 2B, 

Chemical products, various 1, 2B, 3A, 12A, 


3 A, 12A, 13 A, 17, 


13 A, 23 A, 30 


23A, 30, 35A 

Chemicals, various 

1, 2B, 3A, 6B, 12A, 

Antifreeze, proprietary 

1 


13 A, 17, 29, 30, 32 

Antiseptic solutions 

37, 36B 

Chloroform 

20 

Bath salts 

1, 3A, 3B, 23A, 31 A, 

Cleaning preparations 

1, 2A, 3A, 12A, 23A, 

38B, 39, 39A, 39B, 40, 40A 


23Q, 23H, 30, 32, 37 

Bay rum 

23A,37,38B,39,39A, 

Cleaning purposes 

,1, 2A, 2B, 13A, 23A, 


39B, 390, 40, 40A 


23G, 23H, 30, 32, 37 

Brake fluid 

1, 3A 

Collodion 

13A, 19, 32 

Candy glazes 

23A, 35, 35A, 45 

Cutting oils 

1,3A 

Cellulose compound lacquers, etc. 1, 2A, 3A, 

Dehydration, cellulose 

1, 2B, 12A 


13A,23A,30 

Dehydration, sodium hydrosuifite. . .1, 2B, 12A 

1 Cellulose dehydration, see Dehydration 


_J 
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AUTHORIZED USES OF DENATURED ALCOHOL FORMULAS 


In the Manufacture of: Formula No. 

Dehydration, other 1, 2B, 12A 

Deodorants, body 23A, 23Q, 23 H, 37, 38B. 

39, 39A, 39B, 39C, 40, 40A 
Digestive ferments and 
glandular products 1, 2B, 3A, 12A, 13A, 
17, 23A, 30, 35A 

Disinfectants, in- 
secticides, etc. 1, 3 A, 3B, 22, 23A, 23Q, 
23H, 27, 27B, 31 A, 37, 38B, 
39, 39A, 39B 

Drug products. . 1, 2B, 3A, 12A, 13A, 23A, 30, 32 
Drugs, crude 1, 2B, 3 A, 12A, 13 A, 

17, 23A, 30, 35A 

Drugs, misceiianeous 

including tablets 1, 2B, 3A, 12A, 13A, 

17, 23A, 30, 35A 
Dye solutions, miscellaneous 1, 3A, 13A, 

23A, 30 

Dyes and intermediates 1, 2B, 3 A, 12A, 13A, 
17, 23 A, 30 

Embalming products. . .1, 3A, 22, 23A, 30, 38B 
Ether, ethyl 1, 2B, 13 A, 24, 32 

Ethers other than ethyl 1, 2B, 13A, 24, 29 

Ethyl acetate 1, 2B, 3A, 6B, 12 A, 18, 24, 29, 35A 
Ethyiamines 29, 36 

Ethyl chloride 1 , 2B, 3A, 6B, 24 

Ethyl esters, other than 
ethyl acetate 1, 2B, 3 A, 6B, 12A, 

13A, 17, 24, 29, 39B 

Ethylene dibromIde 1, 2B, 3A 

Ethylene gas 1» 2B, 3A, 17 

Experimental purposes 1, 3A, 30 

Explosives "i* 2B, 3A, 13A 

Face lotions, see Lotions 
Fluid uses, miscellaneous 1, 3A, 13A, 23A, 
23Q, 23H, 30 

Food products, various 1, 2B, 3A, 12A, 
13 A, 23 A, 30, 35A 
Fuel, airplane 28, 28A 

Fuels, automobile gasoline blends. . 1, 28, 28A 

Fuels, heating (proprietary) 1 

Fuels, various ^ 

Fulminate of mercury 1» 2B, 3A, 6A 

Gianduiar products, see Digestive ferments 
Hair and scalp 

preparations .... 3B, 23A, 23F , 23Q, 23H, 
37, 38B, 39, 39A, 39B, 39C, 
39D, 40, 40A 

Hand lotions, see Lotions 
Incense 

Incense and sprays, 

theater 1, 23A, 23Q, 23H, 37, 38B, 

39, 39A, 39B, 39C, 40, 40A 
Inks 1/ ^3A, 23A, 30, 32 


In tho Manufacture of: 


Formula No. 
1, 3A 


Inks, meat branding. 


.33 


Instruments, scientific 
Iodine tinctures, see Tincture 
Insecticides, see Disinfectants 
Intermediates for dyes, see Dyes 
Intermediates for cellulose, see Cellulose 
Laboratory purposes 1, 3A, 30 

Liniments 27, 27B, 38B 

Lotions, face or hand 23A, 23E, 23Q, 23H, 
27B, 31 A, 37, 37A, 38B, 
38C, 39, 39A, 39B, 39C, 
39 D, 40, 40 A 

Meat branding inks, see Inks 
Medicinal chemicals including alkaloids, see 
Alkaloids 

Mercury fulminate, see Fulminate of mercury 
Miscellaneous products 1, 2B, 3A, 12A, 
13A, 23A, 30 

Mouth washes 37, 37A, 38, 38A, 

38B, 380, 38D, 38E 
Pectin 1, 2B, 3A, 12A, 13A, 

23A, 30, 35A 

Perfume and perfume 

tinctures 38B, 39, 39 A, 39B, 

39C, 40, 40A 

Perfume materials and 
fixatives 1, 2B, 3 A, 12 A, 13A, 23A, 30 

Petroleum products 1, 2B, 3 A, 12A, 

13A, 23A, 30 

Pharmaceuticals, external (not 
U. S. P. or N. F.) 1, 23A, 23E, 23F, 23Q, 

23H, 27, 27A, 27B, 37, 
37A, 38, 38B, 39, 39A, 
39B, 39D, 40, 40A, 47 
Photo-engraving solutions 1, 3A, 13A, 23A, 30 

Photographic developers 1, 2B, 3 A, 12 A, 

13 A, 23 A, 30 

Photographic film and 1, 2B, 3A, 13A, 

emulsions 19^ 23A, 30, 32 

Plastics, cellulose, see Cellulose 
Plastics containing no 

cellulose compounds 1, 2A, 2B, 3A, 

12 A, 23A, 28 

Polishes 3A, 23A, 30 

Preserving and sterilizing solutions, see 
Sterilizing 

Refrigerator uses 1» 3A 

Rubber, synthetic 29 

Scalp and hair preparations, see Hair 
preparations 

Shaving cream 36 

Shampoos L 3A, 3B, 23A, 27B, 31 A, 

38B, 39, 39A, 39B, 40, 40A 
Shellac, see Varnish 

Soaps, industrial 1# 3A, 23A, 30 

Soaps, toilet 1i 3A, 3B, 23A, 31 A, 38B» 

39, 39A, 39B, 40, 40A 
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AUTHORIZED USES OF DENATURED ALCOHOL FORMULAS 


In the Manufacture of: Formula No. 

In the Manufacture of; 


Formula N o. 

Sodium hydrosulfite dehydration, see 


Tinctures of iodine 


26, 25/ir 

Dehydration 


Tobacco sprays and flavors 

4 

Soldering flux 1, 3A, 23A, 30 

Toilet preparations 


38 

Solutions, miscellaneous 1, 3A, 13A, 23 A, 30 

Toilet soaps, see Soaps 



Solvents, proprietary 

1 

Toilet waters. .388, 39, 39A, 

398, 39C, 40, 40A 

Solvents and thinners, industrial 


Tooth paste and powder 

31 A, 37, 38, 388, 38C 

(other than proprietary solvents) 

1, 23A 

Transparent sheeting not 



Solvents and thinners, proprietary and 


photographic 

1, 

28, 3 A, 13A, 19, 

others 

1 


23A, 30, 32 

Special formula, which see 


Varnish, shellac 


1, 2A, 23A, 30 

Sprays and incense, see Incense 


Varnish, spirit 


30 

Stains 1, 3A, 

23A, 30 

Varnish, natural resin. . . 


. ...1,2A,3A,23A 

Sterilizing and preserving 


Varnish, synthetic resin 

1, 2A, 3A, 23A, 28, 30 

solutions 1, 3A, 12A, 22, 23 A, 

Vinegar 


18, 29, 3SA 

30, 37, 39B, 

42, 44 

Vitamins and reiated 



Surface coating materials, 


products 

1, 28, 3A, 12A, 13A, 

various 1, 2A, 3A, 

23A, 30 


17. 

, 23A, 30, 3aA 

Thinners and solvents, see Solvents 


Xanthates 


1, 2B, 3A 
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DIMENSIONAL FORMULAS 


iin^i tn°fppm^ /f the relation of various physical quantities and their 

Vlf quantities of mass, length, and time. In these 

equations I - length; m = mass; < = time; $ = angle; a. = solid angle; T = tem- 
perature; ^ = luminous flux; « = dielectric constant; m = magnetic permeabilitv: 
and » volume - 1. In the electrostatic, or cgse, system: I = cm.; m = g.; { '=• 
mean solar »!cond; T — absolute degree Centigrade; and c = dielectric constat of « 
vacuum, the electromagnetic, or cgsm, system e is replaced by fi, magnetic 


Absorptivity; coefficient of absorption [/“*] 

Acceleration 
Acceleration, angular [0 
Action 
Angle [e] 

Angle, solid [w] 

Area [/*] 

Brightness, surface /"* w^] 

Bulk modulus, cf. stress. 

Capacity, electrical [el]; [/u"* 

Charge 

Compressibility 

Compression, modulus of, cf. stress. 

Concentration, mass, c/. mass <x)ncentration. 
Concentration, volume, cf. density. 

Conductivity, electrical mass [e rn^HH~^]; 

Conductivity, thermal, cf, thermal conductivity. 
Conductivity, volume [e/"*]; 

Current, electrical 
Density or [mv-^] 

Die)ectric constant [c]; 

Dielectric strength 
Diffusion, coefficient of [IH~^] 

Displacement, total electric, cf. charge. 

Klectrical current, cf, current, electrical. 

Klectric displacement, total, cf. charge. 

Electrical inductivity [e]; 

Electrical potential, cf. potential, electrical. 

Electrical quantity, cf, charge. 

Energy [m/*/-*] 

Ettinghausen effect, coefficient of 

Field intensity, magnetic, cf. magnetic field intensity. 

Field strength, electrical, cf, dielectric strength. 

Fluidity 

Flux of induction, cf, charge. 

Flux, luminous, cf, luminous flux. 

Flux of magnetic induction; magnetic flux [e“hrAR]; [jAinUH 
Force [mtt-*] 

Force, magnetbdng, cf, magnetizing force. 
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DIMENSIONAL FORMULAS (Continued) 

Fotfee, magnetomotive, c/. magnetomotive force. 

Force, moment of, c/. torque. 

FVequency 

Friction, coefficient of skin, qf. skin friction, coefficient of. 

Hall effect, coefficient of [fAm'Mh] 

Heat, cf, energy. 

Illumination of a surface 
Inductance, electrical [€■“’/“’<*]; [/*/] 

Induction, flux of, cj. charge. 

Induction, magnetic, cf, magnetic induction. 

Inductivity, cf. electrical inductivity. 

Intensity, luminous, cf. luminous intensity. 

Intensity of magnetization, cf. magnetic induction. 

Intensity of radiation, cf. radiation, intensity of. 

Ionic mobility [dm -111]; [/Li“4m“4d/] 

Kinematic viscosity, cf. viscosity, kinematic. 

Leduc effect, coefficient of [Atlm-iZlf] 

Length [Z] 

Luminous flux [^] 

Luminous intensity of a source in a given direction [^ 0 )“’] 

Magnetic field intensity \ 

Magnetic flux, cf. flux of magnetic induction. 

Magnetic induction [e-lmiZ-i]; [/ulmlZ-iZ-’] 

Magnetic induction, flux of, cf. flux of magnetic induction. 

Magnetic permeability [m]; [e~^Z~^Z*] 

Magnetic potential, cf. magnetomotive potential. 

Magnetic potential gradient, cf. magnetic field intensity. 

Magnetic reluctance [eZZ"^]; [/i*"’Z~’] 

Magnetism, quantity of, cf. flux of magnetic induction. 

Magnetizing force, cf. magnetic field intensity. 

Magnetomotive force [dmlZlZ"^]; 

Mass [m] 

Mass concentration [m^m^ -^] (where mt = mz, is called titer or is denoted as per cent)* 
Mass conductivity, electrical, cf. conductivity, electrical mass. 

Mass resistivity, electrical, cf. resistivity, electrical mass. 

Mobility, ionic, cf. ionic mobility. 

Modulus, bulk, cf. stress. 

Modulus of compression, cf. stress. 

Modulus of rigidity, cf. stress. 

Modulus, Young’s, c/. stress. 

Moment of a force, cf. torque. 

Nemst effect, coefficient of 

Peltier coefficient [e-lmlZiZ“’]; [Mh7ilZ§Z“*] 

Per cent, cf. mass concentration. 

Permeability, cf. magnetic permeability. 

Piezoelectric constant [c^m ^IH ] ; [p “im 
Pole strength, cf. flux of magnetic inductian. 
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DIMENSIONAL FORMULAS (Continued) 


Potential, electrical bi^rnUU^^ 

Potential gradient, cf. dielectric strength. 

Potential gradient, magnetic, cf, magnetic potential gradient. 
Potential, magnetic, c/. magnetomotive potential. 

Power 

Power, thermoelectric, cf. thermoelectric power. 

Pressure, cf. stress. 

Quantity, electrical, cf. charge. 

Quantity of magnetism, cf. flux of magnetic induction. 

Radiation, intensity of [mi-^ or 

Reluctance, magnetic, cf. magnetic reluctance. 

Resistance, electrical [e-U'H]; 

Resistance, electrical volume [e*'/]; 

Resistivity, electrical mass 

Resistivity, surface, cf. resistance, electrical. 

Rigidity, modulus of, cf. stress. 

Rotatory power 

Skin friction, coefficient of 

Solubility (non-gaseous), cf. density. 

Specific heat of electricity, cf. Thomson effect, ooefiBcient of. 
Strength, dielectric, cf. dielectric strength. 

Strength, electrical field, cf. dielectric strength. 

Strength, pole, cf. flux of magnetic induction. 

Stress 

Surface brightness, cf. brightness, surface. 

Surface resistivity, cf. resistance, electrical. 


Surface tension 
Susceptibility, electrical [m]j 


Temperature [T\ 

Tension, cf. stress. 

Tension, surface, cf, surface tension. 

Thermal conductivity -i 

Thermoelectric power [e-imi/iZ-'T 

Thomson effect, coefficient of [.-*»»«« 'r-'l;[MhnHM T ] 


rime [Z] 

Titer, cf. mass concentration. 


Torque 

Twist, cf. rotatory power. 

Velocity [ZZ~'] 

Velocity, angular 
V^elocity of a process [Z'M 

Verdet’s’constant 

Viscosity [ml-H-'V, viscosity, kineiMtic t J 
Volume [I'l; W; volume concentration, «/. denmiy. 

Volume oonductivHy, (sf- conductivity, 

Volume resistance, electrical, rf. resistance, electncal volume. 


Work, ener^. 

Yoouk’s modulus, stress. 
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FUNDAMENTAL CONSTANTS FOR PHYSICAL CHEMISTRY* 

Status as of July 1, 1951, by Rossini, Gucker, Johnston, Pauling and Vinal; 
J. Am. Chem. Soc. 74, 2699 (1952). All electrical units are absolute unless otherwise 
indicated. 


Volume of ideal gas (0®, Ao) PV « Fo - 22414.6 cm*-atmo8/mole 

2271.16 ± 0.04 joulea/mole 

Qae constant It == 82.0567 (cm3*atmo8)/(deg*mole) 

= 0.0820544 (Iiter*atmo8)/(deo-mole) 

» 1.98719 cal/(deg>mole) 

» 8.31439 ± 0.00034 joules/(d6Q-mole) 

Ice-polntf To = 273.160 ± 0.010®K 

Velocity of light c » (2.997902 ± 0.000013) X lO^o cm/sec 

Avogadro number iV =* (6.02380 ± 0.00016) X 10” molecules /g-mole 

Faraday constant JF =» 96493.1 ± 1.0 coulombs /g-equlv 

Electronic charge a - SF/7V « (1.601864 ± 0.000036) X 10“i® coulomb 

=* 1.601864 X 10'” emu 
- 4.80223 X 10“io esu 

Planck constant « (6.62377 ± 0.00027) X 10"*’ erg-sec /molecule 

Boltzmann constant k ^ R/IS « (1.380257 ± 0.000067) X 10"*® erg/deg-molecule 

Einstein constant relating mass and 

energy V = C 2 * (8.987416 ± 0.000081) X IQU joules/g 

Constant relating wave number and 

energy Z - Nhc = 11.96171 ± 0.00026 Joules-cm/mole 

Second radiation constant hc/k ^ cz - 1.438676 ± 0.000091 cm-deg 

One ampere « 1.000165 ± 0.000025 international amperes (NBS) 

One coulomb *= 1.000165 ± 0.000025 international coulombs (NBS) 

One joule « 0.999835 ± 0,000052 international joule (NBS) 

One liter « 1000.028 ± 0.004 cmJ 

One ohm « 0.999505 ± 0.000015 International ohm (NBS) 

One second (mean solar) « 1.00273791 sidereal seconds 

One volt « 0.999670 ± 0.000029 international volt (NBS) 

One watt » 0.999835 ± 0.000052 international watt (NBS) 

By definition: 

Standard gravity go =* 980.665 cm /sec* 

Standard atmosphere Ao = 1013250 dynes/cm* 

Standard millimeter of pressure. . .mm Hg = 1/760 atmos 

Calorie (thermochemical) cal » 4.1840 joules (exact) 

* 4.18331 international joules 
*= 41.2929 cm* atmo8 
0.0412917 llter-atmos 


* See also the section in this Handbook on 'Probable Values of the Physical Constants/* 
t Triple point of water is 0.0100®C, or 273.170 ± 0.010®K. 
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PROBABLE VALUES OF THE PHYSICAL CONSTANTS 

The valura here given, supplied by Jesse W. M. DuMond and E. Richard Cohen, 
were t^en frow vanous authorities referred to by reference numbers in parentheses 
prM^ing each datum and listed in the Table of References at the end of tliis section. 
• values given m T^les A-1 Md A-2 are recommended for use as best represent- 
ing the wnsensus of their 19 d 5 information. The quantities of Table A-1 are results 
obtairiea by direct measurement with no further subsequent adjustment. These values 
have not been treated as unknowns,” i.e. variables subject to least squares adjust- 
ment. The values of A.-2 are the final results obtained after two least squares 

adjustments by Jesse W.M. DuMond and E. Richard Cohen (f, 2), one published in 
1953, referred to here as DC 53, tlie other in 1955 (DC 55). The objective of the first 
adjustment was to obtain that set of values of five primary unknowns, a (Somrner- 
feld s line structure constant), c (the velocity of li/rfit), e (the electronic charge), N 
® number), and A (Xg/Xa), the conversion constant from Siegbahn x-units to 
milliangstroms) , most nearly (consistent witb thirteen recent high precision physical 
measurements of eight different tyjjes of ihinclions of these unknowns under the 
criterion of least squares. The external inconsistency of the thirteen input data, 
th()ugh small in an absolute sense, turned out to be 2.55 times as great as the a-priori 
estimated errors of the input data slioiild lead one to expect. An analysis of variance 
of the data by digital computer indicatecl four of tlie data as possible sources of the 
trouble and a re-cxarninatioii together with some later research has revealed pliysi- 
(’.ally sufficient reasons for rejection of these data. This variance analysis together with 
a complete re-analysis of the remaining data in terms of four variables, a, e, TV and A 
has been published in 1955. The inclusion of c as an unknown was shown to be unnec- 
essary from the results of the 1953 analysis. 

The input data of the 1955 adjustment consists of seven high precision determina- 
tions of seven different types of functions of Iht? four stated unknowns. The values 
given in Table A-2 are based on th(; results of this 1955 adjustment combined, where 
required, with the auxiliary data of Table A-1. The input data for both least squares 
adjustments, 1953 and 1955, are given in Table B. The seven input data of the 1955 
adjustment inevitably form an overdetermined and (slightly) mutually iru^onsistent 
set. They are therefore n(d recommended for use as they stand. Th(' inconsistency of the 
input data of the 1955 adjustment is however very satisfactorily small, the measure of 
external consistency of the least squares adjustment being only 1.04 times the meas- 
ure of internal consistency. 

Unless specified to the contrary, all quantities in these tables that involve the mole 
or the grain equivalent are on the physical scale of atomic weights. This is indicated 
by the abl)reviation, psaw. On this scale the atomic weight of the O’s isotope of oxygen 
is by definition exactly 16. This is the only scale whose definition is at present com- 
pletely unambiguous. The chemical scale of atomic weights, esaw, defines the average 
atomic weight of a mixture of all the oxygen isotopes “in thciir naturally occurring 
abundance ratios” as exactly 16. Recent precision mass-spectroscopic work by JNier 
and others however has established beyond doubt that there is no one naturally oc- 
curring” abuiidaime ratio for the oxygen isotopes. The O’® content of the oxygen in iron 
ore or water may be as much as 4 percent (of that content) lower than that taken 
from the atmosphere or from limestone. Raymond T. BirRe ha,s given the conversion 
factor r = 1.000272 ± 0.000005 as the ratio of physical to chemical scales based on 
the assumed abundance ratio, 0'*:0'*:0'r = (506 ± 10);1:(0.204 ± 0.008). On the 
basis of the abundance ratio for atmospheric oxygen Nier has revised this scale ratio 
to r = 1 .000278. Nier states that if the abundance ratio assumed were that loiirid in 
iron ore or water, the conversion factor would homwer References: 

R. T. Birge, Reports on Progress in Physics (British) VI II, 90 (1942); A. O. Nier, 
Phys. Rev 77, 792 (1950). The International Commission on Atomic Weights is at 
present considering the arbitrary redefinition of the chemical ^ale oi atomic wcig^ 
m terms of the physical scale and the value r = 1.000275. In criculation of th^ 
tables the value r = 1.000272 was adop^. "^e accuracy a^ribed this 
is such that the two numbers do not differ sign^cmtly. The effect of this diffeimice 
on all of these output data is wholly negligible relative to the standard errors assigned 

*°Th?^hout these tables all electrical quantities are given in absolute cgs units. 
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PROBABLE VALUES OF THE PHYSICAL CONSTANTS 

Since 1948 the National Bureau of Standards has adopted these units for certifying 
their electrical standards and the older International Units are now abolished. 

Rossini (3) recommends definition of the thermocheraical calorie at exactly 4.1840 
joules. This is to be distinguished then from the older 15° calorie defined in terms of 
the heat capacity of water at 15®C. The best experimental data as analyzed by Ray- 
mond T. Birge, Rev. Mod. Phys. 13, 233 (1941) yields the relation 1 cahsoc = 1.00034 
± 0.00010 cal, where cal without the subscript refers to the “thermochemical cal- 
orie” of Rossini. In the following tables use has been made of the slightly revised 
value of the cahsoc and of the conversion factor just given to express these quantities 
in terms of the new definition of the Kelvin scale of temperature adopted by the Tenth 
General Conference on Weights and Measures, October 1954, when it was decided “to 
define the thermodynamic scale of temperature by means of the triple point of water 
as a fixed fundamental point by assigning to it the temperature 273.16® Kelvin ex- 
actly.” This yields a new thermodynamic scale of temperature numerically slightly 
different from the earlier one such that the best value of the ice point is 273.1500 ± 
0.0002® K instead of 273.16 0.01° K as formerly. Throughout these tables the unit 

of temperature is the degree Kelvin of this new 1954 definition. 


TABLE A-l. QUANTITIES OBTAINED BY DIRECT MEASURE- 
MENT WITHOUT LEAST-SQUARES ADJUSTMENT 

(These are recommended values.) 

(10,11) Velocity of light c -= 299793 ± 0.3 km-8ec~^ 

(4) Gravitation constant G ^ (6.670 ± 0.005) X 10-^ dyne-cm^ g-^ 

(3) Liter (* 1000 ml) I « 1000.028 ± 0.004 cm3 

(5,3) Volume of ideal oas (O^C, /lo) ... »'o =- (22.4146 ± 0.0006) X lOacms-atmos mole-i (esaw) 

IV “ 22.4140 ± 0.0006 liter atmos-mole'i (esaw) 

Ko « (22.4207 ± 0.0006) X 103 cm3-atmos-mole“* (psaw) 
fV *= 22.4201 ± 0.0006 litor atmos molo^* (psaw) 

(3) Gas constant Ko * (8.31696 ± 0.00034) X 10^ erg.mole‘»-deg^* (psaw) 

~ 1.98780 ± 0.00009 cal-deg“» - mole"’ (psaw) 

= 1.98709 ± 0.00021 call 5' deg "’-mole"’ (psaw) 

(In terms of Standard Atmos.)... = 82.0821 ± 0.0034 ems-atmos-deg"* -mole-’ (psaw) 

(In terms of Standard Atmos.)... - 0.0820798 ± 0.0000034 I iteratmos deg"’* mol"’ 

\J) Standard atmosphere (Definition) .4o *= 1013250.00 dyne'cm"*-atmos"’ 

(S,S) 45® Atmosphere (Calculated) .. .yl45 * 1013199 ± 4 dyn6-cm“*-atmo8‘’ 

(5,3) Ice-point (Absolute scale) 7b “ 273.1500 ± 0.0002®K 

(3) Triplepointof water (Definition).. Tt = 273.16®K exactly 

(3) Joule equivalent (Definition) J = 4.1840 joules per "thermochemical calorie'* 

(5) Joule equivalent (15® calorie) .. J\s — 4.1855 ± 0.0004 Joules per 15® calorie 

(3) Atomic weights (waw) of various atoms derived by measuring O-values from nuclear reactions 
are listed below. This is the most accurate method at present known. The symbol and the mass 
number of each isotope are given. Hydrogen in its naturally occuring abundance ratio has a 
mean atomic weight of 1.008299 ± 0.000003 (psaw) 

deuteron Md, « 2.014186 ± 0.000006 

electron ISm, « (5.48763 ± 0.00006) X 10-4 

neutron Mn, =» 1.008982 ± 0.000003 

proton Mp, *« 1.007593 ± 0.000003 

hydrogen H, 1 » 1.008142 ± 0.000003 

deuterium H, 2 - 2.014735 ± 0.000006 

tritium H, 3 « 3.016997 ± 0.000011 

helium He, 3 » 3.016977 ± 0.000011 

He, 4 « 4.003873 ± 0.000015 

He, 6 « 6.020474 ± 0.000027 

lithium Li, 6 - 6.017021 ± 0.000022 

Li, 7 * 7.018223 ± 0.000026 

Li, 8 » 8.025018 ± 0.000030 

beryllium Be, 7 - 7.019150 ± 0.000026 

Be, 8 « 8.007850 ± 0.000029 

Be, 9 - 9.016043 ± 0.000030 

Be, 10 « 10.016711 ± 0.000028 

boron B, 9 » 9.016190 ± 0.000031 

B, 10 -> 10.016114 ± 0.000028 

B, 11 « 11.012789 ± 0.000023 

B, 12 - 12.018162 ± 0.000022 
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PROBABLE VALUES OF THE PHYSICAL CONSTANTS 


(«) 

(«) 


carbon C, 11 « 11.014916 ± 0.000024 

C, 12 »= 12.003804 ± 0.000017 
C, 13 = 13.007473 ± 0.000014 

C, 14 = 14.007682 ± 0.000011 

nitrogen N, 13 =* 13.009858 ± 0.000014 

N, 14 *= 14.007515 ± 0.000011 

N, 15 = 15.004863 ± 0.000012 

oxygen O, 15 = 15,007768 ± 0.000013 

O, 16 = 16.000000 (standard) 

O, 17 = 17.004533 ± 0.000007 

fluorine F, 17 = 17.007486 ± 0.000011 

F, 19 = 19.004456 ± 0.000015 

F, 20 = 20.006352 ± 0.000019 

Rydberg wave number for infinite 

mass He = 109737.309 ± 0.012 cm"’ 

Rydberg wave numbers for light 

nuclei ... .«ii = 109677.576 ± 0.012 cm 

Hd = 109707.419 ± 0.012 cm ’ 

Wh. 3 = 109717.345 + 0.012 cm > 

Hij^* = 109722.267 i 0.012 cm ’ 


TABLE A-2. QUANTITIES OBTAINED BY LEAST SQUARES 

ADJUSTMENT 

m 

(These are recommended values as of 1955.) 

The quantity following the d= sign is the “standard error.” In the present 1955 
adjustment, unlike that of DC 53, there is no significant difference between the scales 
of error by internal and by external consistency. Attention is called to the fact that the 
quantities in this table are observationally correlated so that in the coniputation 
of the error measures of derived values dependent on two or more of the valuM 
in this table the method explained in Hef. 1, DC 53, Sections 4 and 10 must be used. 
The elements of the error matrix to be used in such computations are given at the end 
of this table. 


(J) Avogadro number (psaw) . 

(/) Loschmidt number (0°C, v4(,) 

(psaw) fio - L^> = iV/Fo 

(1) Electronic charge. , « 

V — t!/C 

(i) Electron rest-mass. . ... 

(/) Proton rest-mass - ^ 

(I) Neutron rest-mass wn - n/iy 

(/) Planck constant. . . ‘ 

(I) Conversion factor from Siegbahn x-units 

to milliangstroms .. 

(J) Faraday constant (psaw^ 

p' = F/c - Ne/c - rle 

(J) Charge-to-mass ratio of the electron 

e fm = e/CritrJ 

(J) Ratio of 

(/) Fine structure ,, , 

constant « ** e^2‘^/{hc) - 

al2ir 
1 _ (1 - a2)4 

(1) Ratio of mass of hydrogen to mass of 
proton* 

(1) Ratio of mass of deuterium to mass of 

deuteronf .•••• ' 

(1) HVWm 

(1) Raduced mass of electron in hydro^n^ 

atom It - mMp/H - mn /n 


(6.02486 ± 0.00016) X 10^^ molocules-g-mole”» 

(2.68719 ± 0.00010) X lO’s em’J 
(4.80286 ± 0.00009) X 10 oau 

(1.60206 ± 0.00003) X 10 20 emu 

(9.1083 ± 0.0003) X IQ-^B g 
(1.67239 ± 0.00004) X 10“2^g 

(1.67470 ± 0.00004) X IQ-^* Q 

(6.62517 ± 0.00023) X lO’*’ erg-sec 
(1.05443 ± 0.00004) X 10 *7 erg-sec 

1.002039 ± 0.000014 

(2.89366 ± 0.00003) X lO^* e8u*g-equlv“i 
9652.19 ± 0.11 emu-g-equiv~» 

(6.27305 ± 0.00007) X 10'^ esu-g'l 
(1.75890 ± 0.00002) X 107 emu-g"^ 

(1.37942 ± 0.00002) X 10“'7 erg-sec-esu ' 

I (7.29729 ± 0.00003) X 10~3 
137.0373 ± 0.0006 
(1.161398 ± 0.000005) X 10“* 

(5.32504 ± 0.00005) X 10*5 
(0.266252 ± 0.000002) X 10'* 

; M {ISm/HKI - 
I 1.000544613 ± 0.000000006 

I 1.00027244 

1836.12 ± 0.02 

I (9.1034 ± 0.0003) X lO*" 0 


aiom. M •••t.wmyi . . - ^ 

. 1 » hvHrmren atom has been included in the quantity. The 

• The binding energy hydrogen^t<^ is not m but more correctly m(l - fa* . . .). 

mass of the electron when found in the ^054375 

t Computed using atomic mass of electron, 
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PROBABLE VALUES OF THE PHYSICAL CONSTANTS 

(1) Schrocfinger constant for a fixed 

nucleus 2m/ft2 (1.63836 =fc 0.00007) X 1027 erg cm "2 

(I) Schrodinger constant for the hydrogen 

atom 8ir2;*h"2 = 2 ai/M (1.63748 ± 0.00007) X 10^7 erg "i -cm-* 

(J) Firs* Bohr radius Oo * hHAv^me^)-'* = ot/(,AirRJ) 

= (6.29172 rfc 0.00002) X 10“9 cm 

(J> Radius of electron orbit in normal 
referred to center of 

mass Oo' = ao(1 ~ a2)i/* = (5.29158 d= 0.00002) X lO'S cm 

(I) Separation of proton and electron in 

normal H’ ^ ar,‘R^/Ru = (5.29446 =fc 0.00002) X 10~® cm 

(J) Compton wave length of the electron ..Xm = h/{mr) = a^/(2Rj) 

= (24.2626 d: 0.0002) X lO'^t cm 
- Xo«/(2«-) = a2/(4irR^) = (3.86151 d= 0.00004) X 10’” cm 
(J) Compton wave length of the proton, .. Xeu = #i./m,,r = (13.2141 i 0.0002) X 10~*< cm 
Xcp = Xo,./(2ir) = (2.10308 ± 0.00003) X cm 

(I) Compton wave length of the 

neutron Xcn = h/mnc = (13.1959 zt 0.0002) X 10"^^ cm 

Xcu = Xcn/(27r) « (2.10019 rt 0.00003) X 10"^^ cm 

(i) Classical electron 

radius r« = ©2/(mc2) = ai/(4irR„,) = (2.81785 ± 0.00004) X 10“^3 cm 

ro2 = (7.94030 ± 0.00021) X 10-26 cm* 

(J) Thomson cross section (8/3)irro2 = (6.65205 rb 0.00018) X 10-25 cm2 

(I) Fine structure doublet separation in 

hydrogen AEh = (1/16)«na2[1 + a/r + (5/8 - 5.946/ir2)a2] 

= 0.365871 db 0.000003 cm'i 

=» 10968.56 ± 0.10 Mc sec-i 

(I) Fine stimcture separation in 

deuterium AJEd= EivRi>/Rn == 0.365970 =b 0.000003 cm" ^ 

= 10971.54 zt 0.10 Mc sec-1 

(1) Zeeman displacement per 

g auss (e/mc)/(4irc) = (4.66885 ± 0.00006) X lO""* cm "’i* gauss 

loltzmann constant k= Ro/N ~ (1.38044 db 0.00007) X lO"*® erg-deg'^ 

« (8,6167 ± 0.0004) X 10 « ev deg-» 

1/fc = 11605.4 =b 0.5deg ev-i 

(I) First radiation constant ri 8»r)w* =* (4.9918 =t 0.0002) X 10“’5 erg-cm 

(J) Second radiation constant. . ,C2=* hcI>fRa~^ ~ hc/k 

» 1.43880 d= 0.00007 cm deg 

<f) Atomic specific heat constant cz/r, = (4.79931 ± 0.00023) X 10“il sec-dog 

<I) Wien displacement law constants Xmt^xT C2/4.9651 1423 

0.289782 dr 0.000013 cm deg 

U) Stefan-Boltzmann 

constant <r = (ir^/60)(k*/h^r^) (5.6687 d: 0.0010) X 10“6 erg-cm ^-sec-i-deg-^ 

U) Sackur-Tetrode constant (psaw) So/Ro (5/2) 4* t n[(27r Ru) 

-5.57324 dr 0.00007 

So - -(46.3524 =h 0.0020) X 107 erg mole-^ deg-i 

(csaw) So/Ro = -5,57256 ± 0.00007 

So = -(46.3467 ± 0.0020) X 107 erg-mole'^ deg-’ 

J) Magnetic moment of the electron /<« *= (0.92837 =h 0.00002) X 10“20 erg-gauss -i 

1) Magnetic moment of one Bohr 

magneton mo * he/(4irnic) *= Xee 

«= (0.92731 ± 0.00002) X 10-20 erg-gauss-* 

(J) Anomalous electron moment correc- 
tion using the value 1 /o « 137.04. .. .A(e//4o * 1 4" (o/2ir) — 2.973(a2/ir2) 

*= 1.0011453 

Ditto, using adjusted value 

(7.29729 ± 0.00003) X lO"** Me/Mo * 1.001145358 d= 0.000000005 

CD Nuclear magneton Mn * he/(4irmpc) *= fioI^m/H'^ 

= (0.505038 =b 0.000018) X 10-23 erg-gauss"* 

(D Proton moment = 2.79275 db 0.00003 nuclear magnetons 

* (1.41044 d: 0.00004) X 10-23 erg-gauss"* 

(J) Gyromagnetic ratio of the proton In 

hydrogen, uncorrected for diamagnetism y' « (2.67523 d: 0.00004) X 10* radians-sec"* -gauss"* 

Ditto, corrected for diamagnetism y * (2.67530 d= 0.00004) X 10* radians-sec"* -gauss'* 

CD Multiplier of (Curie constant)*^* to give 
magnetic moment per molecule 

(psaw) (3fc/iV)*/» « (3llo/iV2)i/* 

* (2.62178 dr 0.00010) X 

CD Mass-energy conversion factors 1g (5.61000 dr 0.00011) X 

1 electron mass 0.510976 db 0.000007 Mev 

1 atomic mass unit 931.141 dr 0,010 Mev 

1 proton mass 938.211 dr 0.010 Mev 

1 neutron mass 939.505 d= 0.010 Mev 

CD Quantum energy conversion factors. .1 ev (1.60206 db 0.00003) X 10"** erg 

he «• E/? 0-98618 ztz 0.00007) X 10“*« erg-cm 

EXg (12397.67 ±, 0.22) X 10“* evem 

I The numerical constant 4.96511423 is the root of the transcendental equation x » 5(1 — 


10-20 [erg-mole-deg-* 
1026 Mev 
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Efv 

Efv 

i/E 

HE 

vIE 

p /jB 

^1) de Broglie wave lengths, Xd of 

elementary particles* electrons Xd* 


protons Xdp 


neutrons Xon 


(I) 

(I) 

(/) 


( 1 ) 


Energy of 2200 m/sec neutron £2200 

Velocity of 1/40 ev neutron. . . .ro .025 

Rydberg and related derived 
constants 

KcoC 

Eo.hr 

X 10-«)e-1 

Hydrogen ionization potential /o 


» (6.62517 =fc 0.00023) X lO"” erg-sec 

= (4.13541 ± 0.00007) X 10“*5 ev-sec 

» (5.03479 d: 0.00017) X 10^* cm '-erg-* 

* 8066.03 ± 0.14 cm-i-ev"» 

= (1.50940 ± 0.00005) X 102« sec-i -erg-* 

= (2.41814 =b 0.00004) X IQi* sec-i-evi 

= 7.27377 d= 0.00006 cm2-8ec“i-v-i 

(1.552257 rfc 0.000016) X 10-*3 cm-erg»/* £“Ui 
(1.226378 ± 0,000010) X 10“7 cm ev»/«-£-w* 
(3.96149 d= 0.00005) X 10~3 cm2-8ec-*-v'» 
(3.62253 =b 0.00008) X lO'^* cm erg‘/*.£-i/* 
(2.86202 =t 0.00004) X 10“» cm-ev»/» £-i/* 
(3.93603 ± 0.00005) X 10-3 cmZ-sec-t-v - 
(3.62004 dr 0.00008) X 10~i5 cm erg«/*-£-i/i 
(2.86005 rfc 0.00004) X lO"® cm evi/2 £-»/a 
0.0252973 d= 0.0000003 ev 
2187.036 db 0.012 m-sec"* 


— V' 


= 109737.309 ± 0.012 cm 
= (3.280848 d= 0.000003) X 10^» see"* 

^ (2.17958 db 0.00007) X 10“” erg 
* 13.60488 ± 0.00022 ev 
= (l«Hfcc2)e-*[1 -f «V4 + . . .] X 10-» 
= 13.51765 db 0.00022 ev 


• These formulas apply only to non-relativiaiic velocitiea. If the velocity of the particle is not negligible 
compared to the vehniity of light, c, or the energy not n<mi;ligible compared to the rcHt-nuKss energy, wo 
must use Xd »= XcMe + 2)]‘'/2 where Xr is the approi>rtate Compton wave length for the partade 4a 
question and c is the kinetic energy measured in units of the particle rest-mass. 


Error Elements by External Consistency for 1955 Adjustment 

Error matrix, « aitririj (in ppm^) 



a 

e 

N 

X«/X, 

a 

21.52 

62 50 

-60.60 

17.70 


62.50 

373.2 

480.0 

139.6 

iV 

-60,60 

-480.0 

726.0 

-210.6 

Xg/Xii 

17.70 

139.6 

210.6 

204.2 

Standur<l errors ai (in ppm) 


4.65 

19.30 

26.9 

14.5 

Currelufioti cr>enirienl.8 nj 

a 

1.000 

0.697 

-0.485 

0.263 

B 

0.697 

1.000 

-0.922 

0.500 

TV 

-0.485 

-0.922 

1.000 

-0.638 

X./X. 

0.263 

0.600 

-0.538 

1.000 


TABLE B, RESUME OF PRIMARY INPUT DATA OF LEAST 
SQUARES ADJUSTMENT 

(These are not recommended values.) 

The values which follow are the raw material upon which the 1953 and 1955 least 
squares adjustments of DuMond and Cohen were based. They are given for purposes 
of information only. In any least squares adjustment there is always-a slight degree of 
inconsistency among the over-determined input data. The aim in a least squares ad- 
justment is to make the least squares adjusted output values more representative of the 
entirety of the knowledge contained in the input data than any single input datum 
alone. It is for this reason that the items in Table B are not recommeoded for pae. 
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The user should read the introductory material preceding Table A-1 explaining the 
reasons for and the methods used in refining the results of the DC 53 adjustment 
which after rejection of certain data lead to the still more consistent DC 55 adjust- 
ment. Table B below lists the input data of both of these adjustments. 


Symbol 


Name or explanation 


Value 


(«) MU 

(7) (Jlfp/(iVmM')I/»./A*o 
(9) /to/Mo 

( 10 ) c 


Ne/c 

/V«/c* 


(14) It,' 

(15) y - M'iVe/(ilfpc) 

(16) A ■* Xg/Xa 

(17) fu^/(BA)* 

(18) hc*/(«A)* 

(19) hc^/(eA) 

(20) NA» 

(21) AEd 


Rydberg constant for infinite 
mass 

Ratio of magnetic moments of 
electron and protonf 
Correction for anomalous 
electron magnetic moment 

Velocity of light (microwave 
interferometer) 

Velocity of I'ght ("geodimeter*') 
Iodine faraday (psaw) 

Silver faraday (psaw) 

Proton magnetic moment (in- 
verse cyclotron) expressed in 
nuclear magnetons, Mn 
eh/( 4 irmpr) 

Proton magnetic moment 
(omegatron) expressed in nuclear 
magnetons, /In * ehf(4-rtnpc) 
Qyromagnetic ratio of proton 

Conversion factor x-unitsto 
miliiangstroms 

Voitage-wave length (x-units) 
conversion factor 
Voltage-wave length (x-units) 
conversion factor 
Voltage-wave length (x-units) 
conversion factor 
Siegbahn-Avogadro number 
(psaw) 

Fine structure separation In 
deuterium 


109737.311 ±0.012cm“i 

658.2288 db 0.0004 

Me/ito 1 + («/ 2 ir) - ( 2 . 973 a*/»*) 
1.0011453 

299792.6 db 0.7 km-seo-^ 

299793.1 db 0.3 km-8ec“^ 

9652.15 db 0.13 abs emu*o-equ1v~i 
9651.29 -b 0.19ab8emu*g-equiv~i 


2.79236 dz 0.00010 nuclear magnetons 


2.79268 dr 0.00003 nuolear magnetons 
(2.67523 rfc 0.00006) X 10^tec~»* 
gauss 

1.002020 db 0.000030 

1 2370.02 db 0.63 emu x-unit 

12371.03 dr 0.48 emu x-unit 

12370.77 dr 1.03emu x-unit 
(6.06179 dr 0.00023) X 10" 
moieculesg-mole~*i 


(10971.59 dr 0.10) X lOesec-i 

Ed = (l/16)a»R«cl1 + (S/S)a^ + (a/ir)(l - 5.946a/ir))Md/D 


t The magnetic moment of the proton referred to here is the value, before correction for diamagne- 

sm. 

* For the meaning of the asterisk, see text on follow g page. 


All of the data in Table B were used in the DC 53 adjustment. Data which were 
rejected after the variance analysis of DC 55 are indicated with an asterisk after the 
symbol. These were not used in the DC 55 adjustment which formed the basis for the 
present adjusted values. 


SOURCES OF DATA, REFERENCES AND NOTES 

(f ) As indicated in the text preceding Table A-1, the adjusted values given in Table 
A-2 are the result of two successive least squares adjustments published as follows: 
Jesse W. M. DuMond and E. Richard Cohen, “Least Squares Adjustment of the 
Atomic Constants, 1952,” Rev, Mod. Phys. 25, 691 (1953) and, “Analysis of Variance 
of the 1952 Data on the Atomic Constants and a New Adjustment, 1955,“ Rev. Mod. 
Phys. 27, 363 (1955) by E. Richard Cohen, J. W. M. DuMond, T, W. Layton and 
J. 8. Rollett. The DC 53 adjustment had thirteen input equations in five unknowns 
a, e, €, N and A. The ratio of the measures of external and internal ocMisistency 
was Te/ri » 2.55. Because of this high value all the errors of the DC 53 output data 
were based on the criterion of external consistency. Also for this reason a digital 
computer program of a form of analysis of variance was started in an effort to locate 
yfhich of toe thirteen input data might be the discordant ones. In this program 219 
least squares adjustments were effected on subsets of the thirteen equations, the vari- 
able c first having been eleminated on evidence from the DC 53 adjustment that no 
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information would thus be sacrificed. It was found that by rejecting the four items 
indicated by an asterisk in the above list the remaining data, seven equations in the 
four unknowns, a, e, N and A, had the much improved ratio, ro/ri =» 1.04, and no 
other set of rejections resulted as satisfactorily. Furthermore independent physical 
arguments show fairly clear evidencie of the probable existence of systematic errors 
in these four data. The cited articles should be consulted for many essential details 
here omitted, particularly the correct method explained on pp 697, 698 and 704 of 
DC 53 for calculating the error measures of further data which the user may wish to 
derive using values taken from Table A-2. The variance-covariance matrix given at 
the end of Table A-2 is the one which must be used. 

(2) Measured Q-values in nuclear reactions give the most accurate values of the 
masses of light atoms. C. W. Li, V'. Whaling, W. A. Fowler and G. C. Lauritsen, 
Phys. Rev. 83, 512 (1951). 

(3) These data are partly based on reports to the National Research Council 
Committee on Physical Chemistry by Frederick D. Rossini, July 1, 1949 and July 1, 
1951. Where necessary, values have been converted to the physical scale of atomic 
weights (psaw) by use of the conversion fact^ 1.000272 rfc 0.000006. 

A report on the redefinition of the Kelvin scale of temperature by the Tenth 
General Conference on Weights and Measures at Paris and Sevres and other actions 
taken there has been given bv E. C. Crittenden, Science 120, 1007 (1954). 

It should be emphasized that the liter and the milliliter are not units of the cgs 
system, whose unit of volume is the cubic centimeter. They are units in a system in 
which “density of water” replaces length as a fundamental unit. On a level of suffi- 
ciently high precision however this is ambiguous unless the isotopic constitution of 
the water is specified. We have adopted the same value as Birge, Reports on Progress 
in Physics (British) VIII, 102 (1942) who took the value of the liter as corrected by 
Guillaume in 1927. We have enlarged Birgers “probable error” to express it as a 
“standard error” and to give slightly more latituae for the uncertainties of undefined 
isotopic constitution. 

(4) Obtained by the dynamic method of Heyl and Ghrzenowski, N. B. S. Jour, of 

Res. 29, 1 (1942). . , ^ 

(5) “The General Physical Constants as of August 1941 with Details on the 
Velocity of Light Only,’* Raymond T. Birge, Reports on Progress in Physics VIII, 90 


(1941). 

(6) Thomas, Driscoll and Hippie, N. B. S., R. P. 2104, 44, June 1950; Phys. Rev. 
78, 787 (1950). The computed diamagnetic correction of Ramsey, Phys. Rev. 77, 567 
(1950) has been used to obtain yn. 

(7) Koenig, Prodell and Kusch, Phys. Rev. 88, 191 (1952). 

(8) The Rydberg constant for infinite mass, R®, was obtained from analysis of 
three original sources by E. R. Cohen, Phys. Rev. 88, 353 (1952) taking into consic^ra- 
tion the modifications required by the Lamb shift. The original sources exammed by 
Cohen are measurements by W. V. Houston; Chu; and Drmkwater, Richardson and 

^(9)^he correction factor, mc/mo, for the anomalous magnetic moment of the elec- 
tron can be computed with amply sufficient accuracy (error less than 0.1 ppm) by 
using « 137.04, a value which is entirely consistent with the least squares output 

light as obtained by K. D. Fro^e. Proc. Rw. Soc. (Ind.) 
A213, 123 (1952) at the British National Physical Laboratory with a microwave 

'**^^)*'^e^eiocity of light as obtained by E. ^rgstrand, Naiwe 163, 338 (19^ ; 
ibid. 165, 405 (1950); Arkiv Fysik 2, 119 (1950) ; ibid. 3, 479 (1951) with visible l^ht 
oyer long outdoor baselines using Kerr ceU moduUtiMi with the apimratus called by 

2) ilwtwhemical determinaUons of the farad^ by the 
and silver G W. Vinal and S. J. Bates, Natl. Bur. Stan^rds Bull. 10, 425 
G. W. Vinal and W. M. Bouvard, ibid. 13, 147 U916). These data 
G. W. Vinal. Nov. 22, 1949 and further corrMted for the new atomic weight of iodine 
(1951) were privately communicated by J. A. Hippie, Dec. 14, 1951. 
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(13) This is the apparent magnetic moment of the proton, g' (uncorrected for 
diamagnetism), expressed in nuclear magnetons, gn ehl^vmpC^ as obtained, by 
Bloch and Jeffries using the method of cyclotron resonance with their “inverse 
cyclotron.” F. Bloch and C. D. Jeffries, Phys. Rev. 80, 305 (1950); C. D. Jeffries, 
ibid. 81, 1040 (1951). 

(f4) The same quantity as the preceding reference as obtained by Sommer, 
Thomas and Hippie, Phys. Ret). 82, 697 (1951) using the method of cyclotron res- 
onance with their “omegatron.” 

(15) The gyromagnetic ratio from the proton, y\ as obtained at the National 
Bureau of Standards by Thomas, Driscoll and Hippie, N. B. S. Jour, of Res. 44, 569 
(1950); Phys. Rev. 78, 787 (1950) before making the diamagnetic correction. 

(16) The conversion factor, \g/K == A, from the Siegbahn nominal scale of x-ray 
wave lengths (expressed in x-units) to milliangstrorns as recommended for general 
adoption by Sir I^wrence Bragg, Acta Cry si. 1, 46 (1948); J. Sci. Instr. 24, 27 (1947) 
after consultation with Manne Siegbahn, B. E. Warren, and H. Lipson, with due 
consideration given to the analysis of various wsourccs of primary data oy R. T. Birge; 
Am. J. Phys. 13, 63 (1945). Birgers data are based on independent measurements by 
J. A. Bearden, by Erik Backlin, by Martin Soderman and by F. Tyr6n. 

(17) , (18), (19) Three sets of measurements of the voltage- wave length conversion 
factor from volts to x-units made by studies of the short wave length limit of the 
cxmtinuous x-ray sptictrum at a variety of voltages as follows: — (17) (j. Felt, J. Harris 
and J. W. M. DuMond, Phys. Rev. 92, 1160 (1953), 24.5 kilovolts. (18) J. A. Bearden, 
F. T. Johnson and H. M. Watts, Phys. Rev. 81, 70 (1951), 10 and 6 kilovolts. (19) 
J. A. Bearden and G. Schwarz, Rev. 79, 674 (1950), 19.6, 9.8 and 8 kilovolts. 
These data have been analyzed in DC 55 (ref. 1) and a systematic trend as a function 
of applied voltage has been revealed which probably results from the method used 
for locating the exact limit of the spectrum. Data taken at the lowest voltages should 
be the most reliable. An average of the data taken between 6 and 10 kilovolts has 
therefore been adopted. This happens to coinside with the results of reference 19. 

(20) This is the value of the Avogadro number multiplied by A® obtained by meas- 
uring the grating constant in x-units of a crystal, the geometrical factor for its unit 
cell, the density of the crystal and the molecular weight of its unit cell. The value used 
is a weighted average obtained by R. T. Birge, Am. J, Phys. 13, 63 (1945) for live 
different crystals. 

(21) The fine structure separation, 2^Pzit — 2*Pi/2, in deuterium measured directly 
in frequency units by the molecular beam method developed by Willis Lamb, Jr. and 
collaborators for the study of the fine and hyperfine structure of hydrogen and its 
isotopes; see S. Triebwasser, E. S. Dayhoff and W. Lamb, Jr., Phys. Rev. 89, 98 (1953) ; 
E. S. Dayhoff, S. Triebwasser and W. Lamb, Jr., ibid. 89, 106 (1953). The use of this 
datum rather than Avh the hyperfine structure shift in the **Si /2 state in hydrogen as 
measured (to 0.2 ppm) by A. G. Prodell and P. Kusch, ibid, 79, 1009 (1950) consti- 
tutes the major improvement in the November 1952 least squares adjustment of 
DuMond and Cohen over their December 1950 adjustment. This is true in spite of 
the fact that the estimated experimental error in the deuterium fine structure meas- 
urement is 9 ppm as wntrasted with the 0.2 ppm error in the hyperfine structure 
measurement. The utility of both measurements is that they yield, after certain 
txwrective factors, a value for the quantity, aVi?®* The hyperfme structure measiue- 
ment has the unfortunate defect that the correction factors involve a term depending 
on the finite special extension of th^roton magnetic di^le, a quantity about which 
not enough is known to make a sufficiently accurate calculation. The fine structure 
measurement in deuterium, on the contrary, does not suffer from this defect. The 
formula ^Ed in frequency units is 

A£;d « (l/16)a*cRa>ll + (5/8)«* -f- (aA)(l - 5.946a/'ir)]Md/D 
wherein D and Md are respectively the atomic masses of the deuterium atom and the 
deuteron. D/M d « 1.00027244 is readily computed using Nm the atomic mass of the 
electron on the physical scale (psaw), fim =» 0,00054875. 
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To convert from 

Ft* 

Multiply by 

Abamperes 

amperes 

10 


statamperes 

2.99796X1010 

Abampere-turns 

ampere-turns 

10 


gilberts 

12.566 

Abcoulombs ..... 

- - - ampere-hours - - - . . 

- - 0.0027778 


coulombs (abs) 

10 


statcoulombs 

2.99796X1010 

Abcoulombs/kg 

statcoulombs/dyne 

30577 

Abcouiombs/pound 

statcoulombs /dyne 

67411 

Abfarads 

- - - farads (abs) 

- - 1 xio* 


microfarads (abs) 

1 X1015 

** 

statfarads 

8.98776X1020 

Abhenries 

henries (abs) 

1 X10“» 

“ 

microhonrios (obs) 

0.001 


- - - millihenries (abs) - - - - 

- - 1X10-6 


stathenries 

1.11263X 10-2* 

Abmhos 

megmhos (abs) 

1000 


mhos (abs) 

1 X109 

“ 

mhos (int) (1948) 

1 .000495X100 

Abmhos/cm cube - - . - 

- - . mhos/milfoot . - - . - 

- - 166.2 

Abohms 

megohms (abs) 

1 X10-1* 


microhms (abs) 

0.001 

•* 

dims (abs) 

1 X10-9 

** 

statohms 

1.11263X10-2* 

Abvolts 

- - - microvolts (abs) ----- 

- - 0.01 

If 

millivolts (abs) 

1 X10-5 

it 

statvolts 

3.33560X10-11 


volts (abs) 

1 X10-8 

Abvolts /cm 

volts (abs) /cm 

1 X10-6 

" 

- - - volts (abs) /inch - - - - - 

- - 2.540005X10-0 

Abvo!ts/°C 

microvolts (abs)/°F 

0.0055556 

Abvolts /®F 

microvolts (abs) /°C 

0-018 

Abvolts/inch 

volts (abs) /cm 

3.9370X10-9 

Acre feet 

cubic feet 

43560 



- - - cubic meters ------ 

- - 1233.49 


cubic yards 

1613.3 

•• 

gallons (U. S.) 

325851 

Acre feet /day 

cubic feet/sec 

0.50417 

“ 

gallons (U. S.)/min 

22G.3 

Acre inches 

- - - cubic feet- ------ 

- - 3630 

Acres (British) 

acres (U. S.) 

0 999994 

*• 

roods (British) 

4 


square meters 

4046.849 


square yards (British) 

4840 

Acres (U. S.) 

- - - acres (British) ----- 

- - 1.000006 


ares (sq dokameters) 

40.46873 

»* 

hectares (sq hectometers) 

0.4046873 


so c’lains (Gunter's) 

10 

u 

sq ''eot 

43560 

II 

- - - sq links (Gunter's) - - - - 

- . 1X105 

it 

sq meters 

4046.873 

a 

sq miles 

0.0015625 

it 

sq rods 

160 

it 

sq yards 

4840 

Ampere-hours (abs) 

coulombs (abs) 

3600 

Amperes (abs) 

abamperes 

0.1 
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To convert from 
Amperes (abs) 


Amperes (int) (1948) 

Amperes (int) (a) (based on 

deposition of O 00111800 grams of 
silver/sec) 

Amperes (int) (v) (defined by interna- 
tional volt and ohm) 

Amperes (Int) (England before 1906) 
Amperes (int) (England 1906-1908) - 
Amperes (int) (England 1909-1910) 
Amperes (int) (France before 1911) 
Amperes (int) (Germany before 1911) 
Amperes (int) (U. S. before 1911) 
Ampere-turns -------- 

Ampere-turns /cm 
Ampere-turns /inch 
Angstrom units 


it 


Apothecaries' see troy 
Ares 


Assay tons 
Astronomical units 


Atmosphere (normal) is the pres- 
sure exerted by 760 mm of mer- 
cury having a density of 13.5951 
o/cm^ where the acceleration of 
gravity is 980.665 cm /sec* 
Atmospheres 


To 

amperes (int) (1948) 
amperes (int) (a) 
amperes (int) (v) 
faradays/sec 
statamperes - - 

amperes (abs) 


amperes (abs) 

amperes (abs) 

amperes (Int) (v) 

amperes (int) (v) - - . 

amperes (int) (v) 

amperes (int) (v) 

amperes (int) (v) 

amperes (int) (v) 

abampere-turns - - - - 

gilberts 

oersteds 

oersteds 

centimeters 

Inches - • 

KX (Siegbahn) units 
meters 

micro-microns 

microns 

milli-microns - ■ 

Siegbahn (KX) units 

acres (British) 
acres (U. S.) 

hectares (sq hectometers) 
roods (British) 
sq dekameters 
sq feet 
sq meters 

sq miles ------ 

sq yards 

grams 

kilometers 

light years 

miles 

parsecs 


bars 

cm of mercury at 0*^C 

dynes /sq cm - - - . 

feet of water at 39.2®F 

grams/sq cm 

inches of mercury at 32®F 

kg/sq meter 

microns of mercury 


Multiply by 

1 .000165 
1.00007 
1.00010 
1 .0363X10-S 
2.99796X109 
0.999835 


0.99993 

0.99990 

0.99870 

0.99894 

0.99990 

0.9998 

0.99968 

0.99916 

0.1 

1.2566 
1 . 2566 
0.49474 
1 xio-« 
3.937X10“« 
0.997984 
1 XIO-’O 
100 
0.0001 
0.1 

0.997984 


0.02471058 

0.02471044 

0.01 

0.098842 

1 

1076.4 

100 

3 8610X10-5 
119.60 
29.1667 
1 .495X10® 

1 .5804X10-5 
9 290X107 
4.848X10-® 


1.0133 

76 

1.01325X10® 

33.890 

1033.3 

29 . 921 

10333 

760000 
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To convert from 

To 

Multiply by 

Atmospheres 

mm of mercury 

760 


pounds/sq ft 

2116.32 

•f 

pounds/sq inch 

14 696 

it 

tons (short) /sq ft 

1.0581 

a 

“ - - tons (short) /sq inch - - - . 

- 0.0073482 

Avograms 

grams 

1. 66036 X10-M 

Bags (British) 

bushels (British) 

3 


cubic meters 

0 109107 

Bags, cement 

pounds of cement 

94 

Barleycorns (British) - - 

- - - centimeters 

- 0,84667 

** 

inches 

1/3 

Barn 

square centimeters 

1 XlO-24 

Barrels (British, dry) 

cubic meters 

0. 16366 


gallons (British) 

36 

Barrels, cement - - - - 

- - - pounds of cement ----- 

- 376 

Barrels, cranberry 

cubic inches 

5826 

Barrels, oil 

gallons (U. S.> 

42 

Barrels TU. S., dry) 

bushels fU. S.) 

3 281 

€i 

cubic inches 

7056 

*• - - - 

- - - cubic meters ------- 

- 0.11562 


quarts (U. S., dry) 

105 

Barrels (U. S., liquid) 

cubic meters 

0.11924 


gallons (U. S.) 

31.5 

Bars 

atmospheres 

0.98C92 


- - dynes /sq cm- ------ 

- 1X106 

14 

kg /sq meter 

10197.1 


mm of mercury (0®C) 

760 062 

** 

pounds/sq inch 

14.504 

Baryes 

bars 

1 X10-6 

“ - ------- 

- - dynes/sqcm- ------ 

- 1 

Board feet 

cubic cm 

2359.8 


cubic feot 

1/12 


cubic inches 

144 

Board of Trade units 



(England before 1903) 

ohms (int) 

0.9984 

Boiler horsepower - - - - 

- - btu (mean) /hour ----- 

- 33479 


kilowatts (abs) 

9 803 

44 

pounds of water evaporated from 



and at 212°F 

34.507 

Bolts (U. S., cloth) 

linear feet 

120 

II 

meters 

36.576 

Bougie decimaies - - - - - 

- - candles (int) ------- 

- 1 

Btu (mean) 

calories, gram (mean) 

251.98 

** 

centigrade heat units (chu) 

0.55556 

•1 

cu ft-atmospheres 

0.3676 

** 

foot-poundals 

25030.7 

** 

- - foot-pounds ------- 

- 777.98 

44 

horsepower-hours 

3 9292X10-4 


joules (abs) 

1054.8 

«l 

kilogram-meters 

107.565 

«< 

kilowatt-hours 

2.930X10-4 

fi 

- - liter-atmospheres ----- 

- 10.41 

44 

pounds of carbon to CO 2 

6.88X10-5 

44 

pounds of water evaporated from 



and at 212®F 

0.001036 

•• 

watt-hours 

0.2930 

«• 

watt-seconds 

1054.8 



A TABLE OF CONVERSION FACTORS 


To coKiTort from 

1 

Multiply by 

Btu/cu ft 

calories, kg/cu meter 

8.899 

Btu (mean) /hour 

boiler horsepower 

2.9864X10-5 

" 

btu (mean) /minute 

0.016667 


horsepower 

0.00038977 


- watts (abs) - -- -- -- - 

0.29305 

Btu (mean) /hour /ft* /®F 

calories, gram (mean) /sec/cm* /®C 

0.00013562 

Btu (mean) /minute 

foot-pounds/sec 

12.96 

“ 

horsepower 

0.023575 

“ 

watts (abs) 

17.580 

Btu (mean) /pound ----- 

- calories, gram (mean) /gram - - • 

0 . 55556 

** 

joules (abs) /gram 

2.3255 

Btu (mean) /lb /®F 

calories, gram /gram /®C 

1 

“ 

joules /gram /®C 

4.186 

Btu (mean) /second 

horsepower 

1.4145 

** - - - - . 

- watts (abs) - -- -- -- - 

1054.8 

Btu (mean)/ft2/minute 

horsepower /sq ft 

0.023575 

ii 

kilowatts (abs)/sq ft 

0.17580 

it 

watts (abs) /sq inch 

0.12208 

Btu (mean) /(hr) (ft*) (“F/ft) 

btu/(hr) (ft*) (®F/inch) 

12 

Btu (moan) /(hr) (ft*) (®F/inch) - 

- btu/(hr) (ft*) (®F/ft) 

1/12 

“ 

calories, gram (15®C)/(sec) 



(cm*) (®C/cm) 

3.4448X10-4 


chu/(hr) (ft*) (®C/inch) 

1 


joules (abs) /(sec) (cm*) (®C/cm) 

1.442 XI 0-* 

“ 

kilo-ergs/(soc) (cm*) (®C/cm) 

14.42 

** 

- watts/(cm*) (®C/cm) - - - - - 

1.442 XI 0-* 

Btu (60«F) 

joules (abs) 

1054.6 

Btu (60«F)/®F 

calories, gram (moan)/®C 

453.59 


joules (abs)/®C 

1898.3 

Btu (60®F)/soc 

watts (abs) 

1054.6 

Btu (39°F) 

- joules (abs) 

1060.4 

Btu (39°F) /sec 

watts (abs) 

1060.4 

Buckets (British, dry) 

cubic cm 

18184 

II 

gallons (British) 

4 

Bushels (British) 

bags (British) 

1/3 


- bushels (U. S.) ------ - 

1.03205 


cubic cm 

36369 


cubic feet 

1 . 2843 


cubic inches 

2219.3 


gallons (British) 

8 


liters - -- -- -- -- - 

36.3677048 


quarters (British, capacity) 

0.125 

Bushels (U. S.) 

barrels (U. S., dry) 

0.304785 


bushels (British) 

0.968946 

** 

cubic centimeters 

35239 

• 1 

- cubic feet - -- -- -- - 

1 . 2444 

If 

cubic inches 

2150.42 

<1 

cubic meters 

0.035239 

If 

gallons (U. S.) 

9.3092 

II 

hectoliters 

0.35238329 

«* 

- liters - -- -- -- -- - 

35.238329 

II 

pecks (U. S.) 

4 

ti 

pints (U. S., .dry) 

64 


quarts (U. S., dry) 

32 

Bushels (U. S.)/acre 

hectoliters /hectare 

0.870754 

Butts (British) 

cubic feet 

20.2285 

u 

cubic meters 

0.57281 



A TABLE OF CONVERSION FACTORS 


To convert from 
Butts (British) 

Cable lengths (U. S. or British) 


Calories, gram (mean) 


Calories, gram (Int Steam Tables) 
Calories (thermochemical) 
Calories, gram (15®C) 

Calories, gram (20°C) 

Calories, kg (mean) . - - - . 


Calories, gram (mean) /gram - - - 

Calories, gram (15®C) /ampere-hour 
Calories, gram (15®C/®C) 

it 

Calories, kg (mean)/min - - - - 


Calories, kg (mean) /sec 
Calories, gram (mean) /gram /®C 

Calories, gram (15°C)/(sec) 

(cm2) (“C/cm) 

Calories, gram (15“C)-seconds 
Calories, gram (15®C)-socond8/^o* 
Candle power (spherical) - - - 
Candles (int) 

«f 

fl 


Candles (int)/8q cm 

It 
• « 

Candles (int)/8q ft 

«* 

^iVo a Avogadro's number * number 


To 

gallons (British) 

feet 

meters 

miles (U. S., nautical) 

miles (U. S., statute) - - - - 

btu (mean) 

cu-ft-atmospheres 

foot-poundais 

foot-pounds 

horsepower-hours ------ 

joules (abs) 
kilogram-meters 
liter-atmospheres 
watt-hours 

calories (thermochemical) - . - 
calories (InttSteam Tables) 
joules (abs) 

centigrade heat units (chu) 
joules (abs) 

btu (mean) - -- -- -- - 

calories, gram (mean) 

ergs 

foot-pounds 

gram-centimeters 

horsepower-hours ------ 

joules (abs) 
kilogram-meters 
kilowatt-hours 
watt-hours 

btu (moan) /pound ------ 

joules (abs) /gram 
joules/abcoulomb 
btu (60“F/“F) 
joules (ab8)/®C 

foot-pounds/second - - - - - 

horsepower 

watts 

kilowatts 

btu (60°F)/lb/°F 

joules (abs) /gram /®C 

btu (moan) /( hr) (ft2)(“F /inch) 
joules (ab8)/(sec)/(cm2)/(°C/cm) 
quanta 
quanta 

lumens - -- -- -- -- 

candles (English sperm) 

candles (pentane) 

carcel units 

Hefner units 

lumens (lnt)/8teradian - - - - 

foot-lamberts 

lamberts 

miililamberts 

foot-lamberts 

lamberts 

r molecules per gram mole. 


Multiply by 

126 
720 
219.46 
0.118417 
0.136364 
3. 9685X10-* 
0.001459 
99.334 
3.0874 
1.5593X10-« 
4.186 
0.42685 
0.041311 
0.0011628 
1.000654 
0.999346 
4.185 
0.0022046 
4.181 
3.9685 
1000 

4 186X101® 
3087.4 
4.2686X10^ 
0.0015593 
4186 
426.85 
0.0011628 
1,1628 
1.8 
4.186 
0.011625 
0.0022046 

4.185 
51.457 
0.093558 
69.769 

4.186 
1 

4.186 

2902.9 

4.185 

6.3854X10** 
1.0535X101® 
12.566 
1 (approx) 

1 (approx) 
0.104 
1.11 
1 

2918.65 

3.1416 

3141.6 

3.1416 

0.0033816 


1M« 


A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Candles (int}/8q ft 

miiiilamberts 

3.3816 

Candies (int)/sq inch 

foot-iamberts 

452.39 

“ 

lamberts 

0.48695 

a 

miiiilamberts 

486.95 

Carats (1877) 

- - grains --------- 

- 3.168 

ii 

milligrams 

205.29 

Carats (metric) 

grains 

3.08648 

<1 

grams 

0.2 

*• 

milligrams 

200 

Carcel units - 

- - candles (int) - - 

- 9.61 

(t 

Hefner units 

10.66 

Centals 

kilograms 

45.3592 


pounds 

100 

Centare cf sq meter 



Centesimal minutes - - - - 

- - grades --------- 

- 0.01 

Centigrade degrees 

Fahrenheit deg cf special table 


Centigrade heat units (chu) 

btu 

1.8 

** 

calories, gram (15®C) 

453.59 

•• 

joules (abs) 

1897.8 

u 

See also chu ------- 

- 

Centiliters 

titers 

0.01 

Centimeters 

angstrom units 

1 X10* 

4t 

barleycorns (British) 

1.1811 

• 1 

feet (British) 

0.03280843 

^ _ 

- - feet (U. S.) 

- 0.03280833 

** 

hands 

0.098425 

41 

inches (British) 

0.3937011 

f r 

inches (U. S.) 

0.3937 


kilometers 

1 X10“» 

4» ^ - 

- - lignes (Paris lines) ----- 

- 4.4330 


meters 

0.01 


microns 

10000 


miles (U. S., statute) 

6.213699X10*'« 

tt 

millimeters 

10 

•f _ _ _ 

- - millimicrons ------- 

- 1X107 


mils 

393.7 


palms (British) 

0.13123 

«« 

picas (printers* type) 

2.36222 

U 

points (printers* type) 

28.3464 

it 

- - pouces (Paris inches) - - - - 

- 0.369413 

«( 

yards (British) 

0.01093614 


yards (U. S.) 

0.01093611 

Cm of mercury at 0**C 

atmospheres 

0.013158 

•f 

bars 

0.013332 


- - dynes/sq cm ------- 

- 1. 33322 XIO* 


feet of water at 39 . 2®F 

0.44604 

(• 

grams /sq cm 

13.595 

•« 

kg/sq meter 

135.95 

•• 

pounds /sq foot 

27.846 

** ... 

- - pounds/sq Inch ------ 

- 0.19337 

Cm of water at 4®C 

dynes/sq cm 

980.639 

Cent! meters /®0 

feet/®F 

0.018227 

« 

Inches /*F 

0.218722 

Centimeters /second 

feet/minute 

1.9685 

it m m » ^ 

- - kllometers/hour- ----- 

- 0.036 

it 

meters/minute 

0.6 

•8 

miles /hour 

0.022369 



A TABLE OF CONVERSION FACTORS 


1807 


To convert from 

To 


Cent! meters/second 

miles/minute 

3. 7282 XI 

Cent! meters /sec^ 

kilometers /hour /sec 

0.036 


miles/hour /second 

0.022369 

Centimeter-dyne cf erg 


Centipoises ....... 

- centistokes - - 

- 1 /density of liquid 


poises 

0.01 

Centistokes 

centipoises 

density of liquid being 
measured 


stokes 

0.01 

Chains (engineers* or Ramden's) 

feet 

100 

it 

- meters - -- -- -- - 

- 30.4801 

Chains (surveyors* or Gunter’s) 

feet 

66 


furlongs 

0.1 

** 

links (Gunter's) 

100 


meters 

20 117 

it ^ 

- miles - -- -- -- -- 

- 0.0125 

It 

rods 

4 

tt 

yards 

22 

Chaldrons (British) 

bushels (British) 

32 

“ 

cubic meters 

1 1638 

Chaldrons (U. S.) 

> bushels (U. 8.) > . - - - - 

- 36 


cubic meters 

1.2686 

Cheval-vapeurs 

horsepower 

0 9863? 


watts (abs) 

735 499 

Cheval-vapeurs heures 
Cheval-vapeur cf also horsepower, 

joules (abs) 

2 6478X10* 

metric - -- -- -- - 

- - - - - 

- 

Chu/(hr) (ft2) (®C/inch) 

btu/(hr) (ft*) (®F/inch) 

1 

Circles cf circumferences 



Circular inches 

circular mils 

1X10* 


square centimeters 

5.0671 

ti 

- square inches ------ 

- 0.78540 


square mils 

7.8540X10* 

Circular millimeters 

square millimeters 

0.78540 

Circular mils 

square centimeters 

5.0671 X10-* 

tt 

square inches 

7.854X10 * 

** ....... 

- square mils ------- 

- 0.78540 

Circumferences 

degrees 

360 

•* 

grades 

400 

Sa 

radians 

6.28319 

Cloves (customary British stones) 

kilograms 

3.6287 


« pounds 

- 8 

Coombs (British) 

bushels (British) 

4 

it 

cubic meters 

0.14548 

Cords 

cord feet 

8 

tt 

cubic feet 

128 


- cubic meters 

3.625 

Cord feet 

cords 

0.125 


cubic feet 

16 

Coulombs (abs) 

abcoulombs (electromagnetic cgs 


units) 

0.1 

ti 

coulombs (int) (1948) 

1.000165 

It . . 

. coulombs (int) (a) 

1.00007 

tt 

coulombs (int) (v) 

1.00010 

It 

electronic charges 

6.281 X10« 

It 

statoouiombs (electrostatic cgs 



units) 

2.99796 XIO* 



A TABLE OF CONVERSION FACTORS 


To convert from 

Coulombs (int) (1948) 
Coulombs (int) (a) 
Coulombs (int) (v) 
Couiombs/kitogram 
Coulombs/sq cm - - 
Coulombs/sq inch 
Cubic centimeters 


Cu cm>afmosphere8 


Cu cm/gram 
Cu cm /second 
Cubic feet (British) 


Cubic feet (U. S.)- - - - - 


To 

Multiply by 

coulombs (abs) 

0.999835 

coulombs (abs) 

0.99993 

coulombs (abs) 

0.99990 

statcoulombs/dyne 

3057.7 

coulombs/sq inch - - • - - 

- 6.4516 

coulombs/sq cm 

0.15500 

board feet 

4. 2377 XI 0-^ 

buckets (British, dry) 

5. 4993X10-* 

bushels (British) 

2. 7496X10-* 

bushels (U. S.) ----- - 

- 2.83776X10“* 

cubic feet (British) 

3. 531477X10-* 

cubic feet (U. S.) 

3.531445X10-S 

cubic inches (U. S.) 

0.06102338 

cubic meters 

1 xio-« 

cubic millimeters ----- 

- 1000 

cubic yards (U. S.) 

1.3079X10-* 

drachms (British, fluid) 

0.28157 

drams (U. S., fluid) 

0.27053 

gallons (British) 

2.1997X10-* 

gallons (U. S.) ----- - 

- 2.6417X10^ 

gilts (British) 

0.0070390 

gills (U. S.) 

0.0084535 

liters 

9.99972X10-^ 

milliliters 

0.999972 

minims (British) ----- 

- 16.894 

minims (U. S.) 

16.231 

ounces (British, fluid) 

0.035196 

ounces (U. S., fluid) 

0.033814 

pints (U. S., dry) 

0.0018162 

pints (U. S., liquid) ----- 

- 0.0021134 

quarts (U. S., dry) 

9.0808X10“^ 

quarts (British, liquid) 

8. 7988 XI O-^ 

quarts (U. S.> liquid) 

0.0010567 

joules (abs) 

0.101325 

kilowatt-hours ------ 

- 2.8146X10-* 

cubic feet/pound 

0.016019 

cubic feet /minute 

0.0021186 

cubic feet (U. S.) 

0.9999916 

cubic meters 

0.02831677 

acre-feet - -- -- -- - 

- 2.29568X10“*" 

board feet 

12 

bushels (British) 

0.77861 

bushels (U. S.) 

0.80357 

cords 

0.0078125 

cord feet - -- -- -- - 

- 0.0625 

cubic centimeters 

28317.016 

cubic foet (British) 

1 . 0000084 

cubic inches 

1728 

cubic meters 

0.028317016 

cubic yards ------- 

- 0.037037 

gallons (British) 

6.2288 

gallons (U. S.) 

7.48052 

hogsheads (U. S.) 

0.118739 

liters 

28.31625 

quarts (U, S., dry) ----- 

- 25.714 

quarts (U. 3., liquid) 

29.922 

register tons 

0.01 


A TABLE OF CONVERSION FACTORS 


l«e» 


To convert from 

To 

Multiply by 

Cubic foot-atmospheres 

btu (mean) 

2.7203 


calories, gram (mean) 

680.74 


foot-pounds 

2116.3 


joules (abs) 

2869.4 

“ - - - 

- - kilogram-meters 

292.59 


kilowatt-hours 

7.968X10-4 


1 Iter-atmospheres 

28.316 

Cu ft of common brick 

pounds 

120 

Cu ft of water (60°F) 

pounds 

62.37 

Cubic feet /minute - - - . 

- - cu cm /second ------- 

471 . 95 

** 

gailons/second 

0.12468 


liters/second 

0.47193 

Cubic feet/second 

acre-foet/day 

1 . 9834 

** 

acre-mches/hour 

0.9918 

** » . ^ 

- - cubic yards/minute - - - - - 

2.22222 

** 

gallons/minute 

448.831 

** 

liters/minute 

1698.96 

** 

million gallons/day 

0 6463169 


miner's Inches (Colo.) 

38.4 

. 

- - miner’s inches (Idaho, Kans., Neb., 



Nev., N. M., N. D., S. D., Utah) 

50 

“ 

miner’s inches (Ariz., Calif., 



Mont., Ore.) 

40 

Cubic hectometers 

cubic meters 

1 xio« 

Cubic inches (British) 

bushels (British) 

4.5059X10-4 

it 

cubic centimeters 

16 3870253 


- - cubic feet (British) ------ 

5.78704X10-4 

it 

gallons (British) 

0 00360464 

it 

liters 

0.01638658 

*4 

ounces (British, fluid) 

0.57674 

it 

pecks (British) 

0.0018031 

^ - 

- - pints (British) ------- 

0.028837 

Cubic inches (U. S.) 

board feet 

0.00694444 


bushels (U. S.) 

4.65025X10-4 


cubic centimeters 

16.387162 


cubic feet (U. S.) 

5 78704 XI P”4 


- - cubic inches (British) - - - - - 

1 . 0000084 


cubic meters 

1. 6387162 X10-» 


cubic yards 

2. 143347X10-* 

it 

drams (fluid) 

4.43288 

fi 

gallons (U. S.) 

0.0043290 

a m m m ^ 

- - liters - -- -- -- -- - 

0.01638673 

it 

milliliters 

16.38673 

it 

ounces (U. S., fluid) 

0.55411 

ti 

pecks (U. S.) 

0.00186010 

it 

pints (U. S., dry) 

0.0297616 

it . - - - 

- - quarts (U. S., dry) ------ 

0.0148808 


quarts (U. S., liquid) 

0.017316 

Cubic kilometers 

cubic meters 

1 xio* 

.t 

cubic miles 

0.23991102 

Cubic meters 

acre-feet 

8.1071 XI 0-4 

ii « 

- - barrels (U. S., liquid) - - - - - 

8.3865 

it 

bushels (U. S.) 

28 3776 

ti 

cords 

0.2759 

tf 

cubic centimeters 

1X10* 

•< 

cubic feet (British) 

35.31477 

•< » T- - - • 

- - cubic feet (U. S.) ------ 

35.314445 



1810 


A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Cubic meters 

cubic inches (U. S.) 

61023.38 

it 

cubic yards (British) 

1.307954 

ti 

cubic yards (U. S.) 

1 .3079428 

a 

gallons (British) 

219.969 

tt - _ ^ 

- gallons (U. S.) ■ 

- 264.173 

II 

liters 

999.973 

a 

pints (U. S.. liquid) 

2113.4 

II 

quarts (U. S., liquid) 

1066.7 

«/ 

register tons 

0.35314 

II T -r 

- stores - -- -- -- - 

- 1 

Cubic meters /minute 

acre-feet /day 

1.1674 

ii 

gallons (U. S.) /second 

4.403 

Cubic millimeters 

cubic centimeters 

0.001 

a 

cubic inches 

6.1023X10-5 

a ^ 

- cubic meters ------ 

- 1 X10-9 

If 

minims (British) 

0.016894 

it 

minims (U. S.) 

0.016231 

Cubic yards (British) 

cubic feet (British) 

27 

** 

cubic inches (British) 

46656 

« 

- cubic meters ------ 

- 0.76455285 

Ci 

cubic yards (U. S.) 

0.9999916 

ff 

gallons (British) 

168.18 

Cubic yards (U. S.) 

acre-feet 

6.1985X10-4 

ff 

bushels (U. S.) 

21 . 696 

If ^ 

- cubic centimeters - - - - 

- 764559.45 

» 

cubic feet (U. S.) 

27 

14 

cubic inches 

46656 

II 

cubic meters 

0.76455945 

•* 

cubic yards (British) 

1 .0000084 

« - - - - - 

- gallons (U. S.) ----- ■ 

- - 210.97 

II 

liters 

764 . 54 

II 

pints (U. S., liquid) 

1615.8 


quarts (U. S., liquid) 

807.9 

Cubic yards of sand 

pounds 

2700 

Cubic yards/minute - - - - • 

- - cubic feet/second - - - - 

- - 0.45 

•• 

gallons /second 

3.367 

it 

liters/second 

12.74 

Cubits 

centimeters 

45.720 

it 

feet 

1.5 

ti 

- inches -------- 

- - 18 

Daltons 

grams 

1 .6498X10”«4 

•* 

mass of an atom of oxygen 

1/16 

Days (mean solar) 

hours (mean solar) 

24 

ff 

minutes (mean solar) 

1440 

- . . - . . 

- seconds (mean solar) - - - • 

. - 86400 

Days (sidereal) 

seconds (mean solar) 

86164 

Debye units (dipole moment) 

electrostatic units 

1 xio«» 

Decigrams 

grams 

0.1 

Decimeters 

meters 

0.1 

Decisteres -------- 

- cubic meters ------- 

- - 0.1 

Degrees 

circumferences 

0.00277778 

II 

minutes 

60 

It 

quadrants 

1/90 


radians 

0.0174533 

II 

- revolutions ------- 

. - 0.00277778 

** 

seconds 

3600 


Degrees centigrade cf special table 
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A TABLE OF CONVERSION FACTORS 


To convert from 
Degrees Fahrenheit cf special table 
Degrees /foot 
Degrees /inch 
Degrees /second 


Degrees Reaumur cf special table 

Dekagrams 

Dekaliters 

Oekameters - - 

Drachms (British, fluid) 


Drachms (U. S., fluid) cf drams 
(U. S., fluid) 

Drams (apothecaries* or troy) - - 


Drams (avoirdupois) 


Drams (U 


S., fluid) 


Dynes 


Dyne-centimeters (torque) 

ii 


#/ 

Dynes /centimeter 

ii 

II 


Dynes /sq cm 


To Multiply by 


radians /centimeter 
radians /centimeter 
radians/aecond 
revolutions/minute - - - - 
revolutions /second 

5.7261 X10-4 
0.0068714 
0.0174533 
- - 0.166667 
0.0027778 

grams 

10 

liters 

10 

meters - - 

- - 10 

cubic centimeters 

3.5516 

minims (British) 

60 

ounces (British, fluid) 

0.125 


drams (avoirdupois) - - - 

grains 

grams 

ounces (avoirdupois) 
ounces (troy) 

pennyweights - - ■ 

pounds (avoirdupois) 
pounds (troy) 
scruples 

drams (apothecaries* or troy) 

grains 

grams 

milligrams 

ounces (avoirdupois) 

ounces (troy) 

pennyweights - - - - - 

pounds (avoirdupois) 
pounds (troy) 
scruples 

cubic centimeters 

cubic inches - - - - - 

gallons (U. S.) 

gills (U. S.) 

milliliters 

minims (U. S.) 

ounces (fluid) - - - - 

pints (U. S., liquid) 

quarts (U. S„ liquid) 

grains 

grams 

poundals 

pounds 

kilogram-meters 

poundal-feet 

pound-feet 

pound-inches - • - - 

ergs/sq cm 
ergs/sq mm 
milligrams/inch 
milligrams/millimeter 

atmospheres 


2 194286 
60 

3.8879351 

0.1371429 

0.125 

2.5 

0.008671429 

0.01041667 

3 

0.4557292 
27.34375 
1 771845 
1771.845 
0.0625 
0.056966146 
1.139323 
0.00390625 
0.0047471788 
1.3671875 
3.6967 
0.225570 
9.7656X10-4 
0.03125 
3.69661 
60 

0.125 
0.0078125 
0.00390625 
0.0157368 
0.00101972 
7.2330X10“* 
2.24809 X10“« 
1.0197X10-* 
2.3730 X10-« 
7. 3756X10“* 
8.8511 X10-T 
1 

0.01 

2.5901 

0.10197 

9,8692X10-^ 
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A TABLE OF CONVERSION FACTORS 


To <$oiivert from 

To 

Multiply by 

Dynes/ sq cm 

bars 

1 XIO"* 

t* 

cm of water at 4®C 

0.00101974 

t* 

grams/sq cm 

0.00101972 

t$ 

inches of mercury at 32®F 

2.9530X10"* 

tt ^ ^ ^ 

- - - inches of water at 39.2®F- - 

- - 4.0148X10-4 

t* 

kg/sq meter 

0.0101971 

tt 

millimeters of mercury at 0®C 

7.5006X10-4 

tt 

pounds /square foot 

0.0020886 

tt 

pounds/square inch 

1. 4504X10-* 

Electromagnetic cgs unit of 

- - - - - - - 

_ 


capacity cf abfarad 

Electromagnetic cgs unit of 

inductance cf abfarad 

Electromagnetic cgs unit of magnetic 

flux density cf gauss 

Electromagnetic cgs units electrostatic cgs units of 1 . 11279 

of magnetic permeability magnetic permeability 

Electromagnetic cgs unit of magnetic 

field intensity cf oersted 

Electromagnetic cgs unit of - - - - - - - - 

magnetomotive force cf gilbert 

Electromagnetic cgs units of ohms (Int)-meter-gram 9. 9948 XI O"® 

mass resistance 

Electromagnetic cgs unit of potential 

cf abvolt 

Electromagnetic cgs unit of re- 

sistance cf abohm 


Electromagnetic ft lb sec units of electromagnetic cgs units of 0.0010764 

magnetic permeability magnetic permeability 

electrostatic cgs units of - - - - 1.03382X10“^* 

magnetic permeability 

Electronic charges abcoulombs 1.5921 X10“** 

coulombs (abs) 1 .5921 X10“^» 

statcoulombs 4.774X10"** 

Electronic charges/kg statcoulombs/dyne 4.868X10*® 

Electron-volts- - - ergs- ----- 1.6020X10"** 

mass units 1 . 073/ x 1 0“» 

Rydberg units of energy 0.07386 


Electrostatic cgs unit of 
capacity cf statfarad 
Electrostatic cgs unit of 
charge cf statcoulomb 


Electrostatic cgs units ----- Debye units - -- -- -- -i X10“** 

of dipole moment 

Electrostatic cgs units electromagnetic cgs units 2.6962X10** 

of Haft effect of Hail effect 


Electrostatic cgs unit of ... 

inductance cf stathenry 
Electrostatic cgs unit of 

magnetic field intensity cf 

statoersted 

Electrostatic cgs units of maxwells/sq cm 2.9986X10** 

magnetic flux density 

Electrostatic cgs units of gilberts (abs) 3.33560X10"** 

magnetomotive force 

* Electrostatic cgs units are based on the velocity of light in air equal to 2.9979 X 10** cm/sec. 
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To convert from 

Electrostatic cgs units of ohms (inO-meter-gram 

mass resistance 
Electrostatic cgs unit of 
magnetic flux cf statweber 
Electrostatic cgs unit of 
potential cf statvolt 
Electrostatic cgs unit of 
resistance cf statohm 


Multiply by 
8.9869 XIOts 


Electrostatic ft lb • . . . . 

- abcoulombs 

- - 117.58 

sec units of charge 

** 

coulombs (ahe) 

1.1952X10-* 


statcoulombs 

3583.9 

Electrostatic ft lb sec units 

electrostatic cgs units of 

929.03 

of magnetic permeability 

magnetic permeability 


Ells 

centimeters 

114.30 


- inches -------- 

- - 45 

iff 

yards 

1.25 

Ems. pica (printing) 

centimeters 

0.42333 

** 

inches 

1/6 

Ergs 

btu (mean) 

9. 4805X10-” 


- calories, gram (mean) - - - 

- - 2.3889X10-* 


calories, kg (mean) 

2. 3889X10-” 


electron-volts 

6.2422X10” 


foot-poundals 

2.3730X10-® 


foot-pounds 

7.3756 X10-* 


- gram-centimeters - - - - 

- - 0.00101972 

ii 

joules (abs) 

1 X10-7 


kilogram-meters 

1.01 972 XI 0-* 


mass units 

6.702X10< 

Ergs/second 

btu (moan) /minute 

5. 6883X10-9 

“ 

- calories, kg (moan) /min - - 

- - 1.4333X10-9 


foot-pounds/minute 

4.4254X10“® 

iff 

foot-pounds /second 

7.3756X10-« 

“ 

horsepower 

1.3410X10-W 


kilowatts (abs) 

1X10-’O 



- watts (abs) ----- 

- - 1X10-7 

Ergs/sq cm 

dyrios /centimeter 

1 

Ergs/sq mm 

dynes /centi meter 

100 

•* 

ergs/sq centimeter 

100 

Erg-seconds 

Planck's constants 

1.5096X10** 

Fahrenheit degrees to centigrade- 

« ... - 

. 



degrees cf special table 

Faradays 

ampere-hours 

26.80 

•• 

coulombs (abs) 

96500 

•• 

coulombs (int) (a) 

96507 

it 

coulombs (int) (v) 

96510 

Faradays/kilogram ----- 

- statcoulombs /dyne - - - - 

- - 2.9507X10* 

Faradays /second 

amperes (abs) 

96500 

Farads (abs) 

abfarads 

1 X10-9 

farads (int) (1948) 

1.000495 

u 

microfarads 

1X10* 

*. 

- statfarads ------ 

- - 8.9877X10” 

Farads (int) (1848) 

farads (abs) 

0.999505 

Fathoms 

cable lengths 

0.0083333 

«i 

feet 

6 


meters 

1.828804 

Feet (British) 

centimeters 

30.47997 
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A TABLE OF CONVERSION FACTORS 


To oonviMrt from 

To 

Multiply by 

Feet (British) 

feet (U. 8.) 

0.9999972 

Si 

paces (British) 

0.4 

Feet (U. S.) 

centimeters 

30.48006096 

(f 

chains (Gunter's) 

0.151515 

....... 

- chains (Ramden's) . - - - 

- - 0.01 


fathoms 

1/6 

iff 

feet (British) 

1.0000028 

ffff 

furlongs 

0.00151515 

ffl 

hands (U. S.) 

3 

iff 

- inches -------- 

- - 12 

« 

links (Gunter's) 

1.51515 

•• 

links (Ramden's) 

1 

ffff 

meters - - 

0.3048006096 

€4 

microns 

304800.6096 

44 . m ir -I- 

- miles (nautical) ----- 

- - 1.6458X10-'* 

• ( 

miles (statute) 

1. 893939 X10-* 

ffff 

millimeters 

304.8006096 

44 

rods 

0.0606061 

Iff 

wave lengths of red line of 

473405.371 


cadmium 


•4 ^ _ _ _ _ 

- yards - -- -- -- - 

- - 1/3 

Feet of air (1 atmosphere, 60®F) 

pounds/square inch 

5.30X10-4 

Feet of water at 39,2®F 

atmospheres 

0.029499 

•• 

inches of mercury at 32®F 

0.88265 

41 

kg/sq meter 

304 . 79 

44 .... 

- pounds /sq foot ----- 

- - 62.427 

ffff 

pounds/sq inch 

0.43352 

Feet/®F 

centi meters /°C 

54.864 

Feet/minute 

centimeters/second 

0.508001 

ffff 

kilometers/hour 

0.018288 

iff _ 

- meters/second ------ 

. . 0.00508001 

44 

miles/hour 

0.011364 

Feet/second 

kilometers/hour 

1.0973 

•• 

knots 

0.5921 

ffff 

meters /minute 

18.288 

ffff ^ ^ ^ 

- miles/hour ------- 

- - 0.68182 

44 

miies/minute 

0.11364 

Feet/sec^ 

kilometers/hour/seo 

1.0973 

Firkins (British) 

gallons (British) 

9 

ffff 

liters 

40.914 

Firkins (U. 8.) 

- gallons (U. S.) ------ 

- - 9 


liters 

34.068 

Plfiiff4 ff%iinff*ii ff*f ntinff^A fliiid 
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Foot candles 

lumens /square foot 

1 

44 . _ . _ 

- tumens/square meter - - - - 

- - 10.764 

44 

lux 

10.764 

44 

milliphots 

1.0764 

«« 

phots 

0.0010764 

Foot-poundals 

btu (mean) 

3.9951 X10-* 

44 

- calories, gram (mean) - - - - 

- - 0.010067 


ergs 

4.21402X10* 

•• 

joules (abs) 

0.0421402 

«< 

kilogram-meters 

0.0042972 


liter-atmospheres 

4.1588X10*^ 

Foot-pounds 

btu (mean) 

0.0012854 

44 

calories, gram (mean) 

0.32389 


A TABLE OF CONVERSION FACTORS 

mu 

To eonvert from 

To 

Multiply by 

Foot-pounds 

calories, kg (mean) 

3.2389X10“^ 


cubic foot-atmospheres 

4.7253X10-* 


ergs 

1.36582X107 


foot-poundals 

32.174 

la 

gram-centimeters ------ 

13825.5 

<4 

horsepower-hours 

5.0505X10-7 

4$ 

joules (abs) 

1.35582 

aa 

kilogram-meters 

0.138255 

a« 

kilowatt-hours (abs) 

3.7662X10-7 

4$ 

liter-atmospheres ------ 

0.013381 

44 

watt-hours (abs) 

3.7662X10-^ 

Foot-pounds/minute 

btu (mean) /Inmute 

0.0012854 

'* 

calories, kg (moan) /minute 

3.2389X10"^ 

“ 

foot-pounds/second 

0.016667 


horsepower - -- -- -- - 

3.0303 XI 0-* 

“ 

horsepower (metric) 

3.0723X10-S 

“ 

kilowatts (abs) 

2. 2597X10-* 


watts (abs) 

0.022597 

Foot-pounds /second 

btu (mean) /minute 

0.077124 

“ 

calories, kg (mean) /min - - - - 

0.0194334 


horsepower 

0.0018182 

•• 

kilowatts (abs) 

0.00135682 

“ 

watts (abs) 

1 . 35582 

Force de cheval cf horsepower (metric) 



Furlongs - -- -- -- -- 

chains (Gunter's) ------ 

10 


chains (Ramden’s) 

660 


meters 

201.168 


miles 

0.125 


rods 

40 


yards - -- -- -- -- - 

220 

Gallons (British) 

barrels (British, dry) 

0.027778 

bushels (British) 

0.125 


cubic centimeters 

4546.0858 


cubic feet 

0.16054 

.. 

cubic inches 

277.418 


gallons (U. S.) 

1.20094 


gills (British) 

32 

<< 

liters 

4.5459631 

.. 

ounces (British, fluid) 

160 


pecks (British) ------- 

0.5 

a 

pints (British, liquid) 

8 

44 

pounds (avoirdupois) of water at 

62®F 

10 


quarts (British, liquid) 

4 

Gallons (Imperial) cf gallons (British) 
Gallons (U. S.) 

a« 

acre-feet - -- -- -- -- 

3.06889 X10-® 

barrets (U. S., liquid) 

0.031746 

II 

cubic centimeters 

3765.434 

II 

cubic feet 

0.1336805 


cubic inches 

231 


cubic meters -------- 

0.003785434 


cubic yards 

0.0049511 

<1 

gallons (British) 

0.83268 

II 

gills (U. S.) 

32 

If 

liters 

3.78533 


minims - -- -- -- -- 

61440 


ounces (U. 8,, fluid) 

128 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Gallons (U. S). 

pints (U. Sm liquid) 

8 

If 

pounds (avoirdupois) of water at 

8.3370 


60®F 


*• 

quarts (U. S., liquid) 

4 

Gallons (U. S.) /minute 

acre-feet /day 

0.004419 

.... 

- cubic feet/hour - - • - - 

- 8.0208 


cubic feet/second 

0.0022280 


liters /second 

0.063088 

Gallons (U. S.) /second 

cubic yards/minute 

0.29706 

Gallons (U. S.) of water /minute 

tons of water /day 

6.0024 

Gausses (abs) ------- 

- electrostatic cgs units of magnetic 

- 3.33585X10-< 


flux density 



gausses (int) 

0.99966 

ii 

maxwells (abs) /sq cm 

1 

$$ 

maxwells (abs) /sq inch 

6.4516 


lines /square centimeter 

1 


- webers /square centimeter - - - 

- 1 xio-« 







Gilberts (abs) 

abampere turns 

0.07958 

if 

ampere turns 

0.7958 

€• 

electrostatic cgs units of magneto- 

2.9977X1010 


motive force 


^ - — — — 

- gilberts (int) (a) ----- - 

- 1 . 00007 


gilberts (int) (v) 

1 .00010 

Gilberts (int) (a) 

gilberts (abs) 

0.99993 

Gilberts (int) (v) 

gilberts (abs) 

0.99990 

Q llberts /cent! meter 

oersteds 

1 

Gills (British) 

- cubic centimeters ----- 

- 142.07 

a 

gallons (British) 

0.03125 


liters 

0.14206 

«f 

ounces (British, fluid) 

5 

II 

pints (British, liquid) 

0.25 

Gills (U. S.) 

- cubic centimeters ----- 

- 118.2947 

I« 

cubic inches 

7.21875 

«l 

drams (fluid) 

32 

«l 

gallons (U. S.) 

0.03125 

it 

liters 

0.118292 

11 w 

- minims - -- -- -- - 

- 1920 

it 

ounces (U. S., fluid) 

4 

it 

pints (U. S., liquid) 

0.25 

it 

quarts (U. S., liquid) 

0.125 

Grades 

centesimal minutes 

100 

it 

- circumferences ------ 

- 0.0025 

it 

degrees 

0.9 

it 

minutes 

54 

it 

radians 

0.01570797 

it 

seconds 

3240 

Grains - -- -- -- -- 

- carats (metric) ------ 

- 0.3240 

«i 

carats (1877) 

0.31566 

•« 

drams (avoirdupois) 

0.03657143 

$$ 

drams (troy) 

0.016667 

«< 

dynes 

63.5453 

8# - ■ n » 

- grams ------- 

- 0.064796918 

it 

milligrams 

64.798918 

• » 

ounces (avoirdupois) 

0.0022857 

•• 

ounces (troy) 

0.0020833 

•8 

pennyweights 

0.0416667 
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To convert from 
Grains 


Qralns/gallon (British) 
Qrains/gallon (U. S.) 

It 

Grams 


Gram^centimeters 


Gram-centimeters /sec 
Grams-cmz (moment of inertia) 

Grams/cm Xsec 


Grams/cubic centimeter 


Grams/cubic meter 
Qrams/liter 


Grams/milliliter 
Grams/sq cm 


To 

Multiply by 

pounds (avoirdupois) 

1 /7000 

pounds (troy) 

1 /5760 

scruples 

0.05 

parts/million (ppm) 

14.254 

- grams/liter 

• - 0.017118 

parts/million (ppm) 

17.118 

pounds/million gallons (U. S.) 

142 86 

avoprams 

6.0228X10** 

carats (metric) 

5 

drams (avoirdupois) - - - - 

- 0.564383 

drams (troy) 

0.257206 

dynes 

980 665 

grains 

15.4324 

micrograms 

1 X106 

milligrams 

- 1000 

myriagrams 

1 xio--* 

ounces (avoirdupois) 

0.0352739 

ounces (troy) 

0.0321507 

pennyweights 

0 6430149 

poundals ' . . . . . 

- 0.0709314 

pounds (avoirdupois) 

0.00220462 

pounds (troy) 

0.00267923 

scruples 

0.771618 

tons (metric) 

1 X10-6 

tons (short) ------- 

- 1.10231 X10-« 

btu (mean) 

9 29667 XI 0-» 

calories, gram (mean) 

2. 3427X10-5 

calories, kg (mean) 

2.3427 X10-* 

ergs 

980.665 

foot-pounds ----- 

- 7.2330X10-5 

joules (abs) 

9.80665X10-5 

kilogram-meters 

1 X10-5 

watts (abs) 

9.80665X10-5 

pounds-Ft* 

2.37305X10-* 

pounds-inch^ 

- 3.4172X10-4 

centipoises 

100 

poises 

1 

pounds/ft Xsec 

0.067197 

kg/cubic meter 

1000 

kilograms/liter ------ 

- 1.000027 

pounds/cubic foot 

62 428 

pounds/cubic inch 

0.036127 

pounds/gallon (British) 

10.0224 

pounds/gallon (U. S.) 

8.3454 

grains/cubic foot ----- 

- 0.43700 

grains/gallon (U. S.) 

58.417 

grams/cubic centimeter 

9.99973X10-^ 

parts per million (ppm) 

1000 

pounds/cubic foot 

0.062427 

pounds/1000 gallons (U. S.) - - 

- 8.3454 

grams/cubic centimeter 

0.999973 

atmospheres 

9.6784X10-4 

bars 

9.80665X10-4 

dynes /sq cm 

980.665 

feet of water at 60®F - - - - 

- 0.032843 

inches of mercury at 32®F 

0.028959 

kg/sq meter 

10 

mm of mercury at 0®C 

0.73556 



MM 


A TABLE OF CONVERSION FACTORS 


To cM>nvort from 

To 

Multiply by 

Grams/sq cm 

pounds /square foot 

2.04817 

•• 

pounds/square inch 

0.0142234 

Grams/ton (long) 

mitligrams/kilogram 

0.98421 

Grams/ton (short) 

miliigrams/kiiogram 

1.1023 

Gram (weight) second/sq cm - 

- - poises - -- - - 

980.665 

Gravity 

centimeters/sec^ 

980.665 


feet/sec^ 

32.174 

Hands 

centimeters 

10.160 


inches 

4 

Hectares ------- 

- - acres (British) ------- 

2.471058 

** 

acres (U. S.) 

2.471044 

•* 

ares 

100 


square feet 

,107638.7 

It 

square meters 

10000 

- 

• - square rods (U. S.) - • - - - - 

396.367 

f4 

square yards (U. S.) 

11959.85 

Hectograms 

grams 

100 


ounces (avoirdupois) 

3.52739 

Hectoliters 

bushels (British) 

2.7497 


- - bushels (U. S.) ------ - 

2.837819 


liters 

100 

Hectoliters/hectare 

bushels (U. S.)/acre 

1.14843 

Hectometers 

meters 

100 


rods 

19.8838 

II 

- - yards (British) ------- 

109.3614 

»* 

yards (U. S.) 

109.3611 

Hectowatts 

watts 

100 

Hefner units 

candies (int) 

0.9 

Hemispheres 

spheres 

0.5 


- - spherical right angles ----- 

4 


steradians 

6 . 2832 

Henries (abs) 

abhenries 

1 X109 


henries (int) (1948) 

0.999505 


millihenries 

1000 

*1 

- - stathenries - -- -- -- - 

1.11263X10*2 

Henries (int) (1948) 

henries (abs) 

1 .000495 

Hogsheads (British) 

cubic feet 

10.114 

“ 

cubic meters 

0.28640 

** 

gallons (British) 

63 

•I - _ _ - 

- - liters - -- -- -- -- - 

286.40 

Hogsheads (U. S.) 

cubic feet 

8.42184 

ii 

cubic meters 

0 . 23848 

if 

gallons (U. S.) 

63 

$0 

liters 

238.48 

Horsepower - _ - - 

- - btu (mean) /hour ------ 

2546.08 

•• 

btu (mean) /minute 

42.418 


btu (mean) /second 

0.70697 

ft 

calories, kg (mean) /min 

10.688 

ii 

foot-pounds/minute 

33000 

00 - * _ _ _ 

- - foot-pounds /second ----- 

550 

II 

horsepower (metric) 

1.0139 

It 

joules (abs) /second 

745.70 

It 

kilowatts (g »»980) 

0.7452 

It 

kilowatts (g»980.665) 

0.74570 

«« 

- - pounds of carbon to CO 2 per hour - 

0.175 

It 

pounds of water evaporated per 

2.622 


hour from and at 212®F 



watts (g *980) 

748.2 
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A TABLE OF CONVERSION FACTORS 


To convert from 


To 


Multiply by 


Horsepower 

Horsepower, boiler cf boiler 
horsepower 

Horsepower, electrical (U. S. or 
British) 

Horsepower (metric) - - - 


n 

Horsepower-hours 


it 

Horsepower-hours, electrical 
(U. S. or British) 

Hours ------- 

14 


Hundredweights (long) 


Hundredweights (short) 

fl 


Inches (British) 


Inches (U. 


S.) 


watts (g =980.665) 


745.70 


foot-pounds/second 550.22 

watts (abs) 746 

foot-pounds/ftiinute ----- 32549 
foot-pounds /second 542.48 

horsepower 0.98632 

kg-metors /second 75 

btu (mean) 2545.08 

calories, kg (mean) - ----- 641.304 

foot-pounds 1.98X10® 

joules (abs) 2 6846X10® 

kilogram-meters 2.7374X10* 

kilowatt-houfB (abs) 0.7457 

pounds carbof^ to CO 2 - - - - - 0.175 

pounds of water evaporated from 2.622 
and at 212®F 

pounds of water raised from 17 .0 

62° to 212°F 

watt-hours (abs) 745.7 

joules (abs) 2.6856X10* 


days - - - - - 

minutes 

seconds 

weeks 

kilograms 

pounds - - - - 

tons (long) 
kilograms 

ounces (avoirdupois) 
pounds 

tons (long) - - - 
tons (metric) 
tons (short) 
barleycorns 
centimeters 
spans - - - - - 
feet (British) 
inches (U. S.) 
yards (British) 
angstrom units 
centimeters - - - 

chains (Gunter's) 
chains (Ramden’s) 
feet (U. S.) 
inches (British) 
links (Gunter's) 
links (Ramden’s) 
microns 
miles 

millimeters 
mils - - - - “ 
picas (printers' type) 
points (printers’ type) 


1/24 

60 

3600 

0.0059524 
50.8023 
112 
0.05 
45 3592 
1600 
100 

0.0446429 
0.0453592 
0 05 
3 

2.539998 

1/9 

0 . 0833333 
0.9999972 
1/36 

2.540006X10® 
2.54000508 
0.00126263 
8. 33333X10-® 
1/12 

1 . 0000028 
0.126263 
0.0833333 
25400.0508 
1. 57828 X10-S 
25.4000508 
1000 
6 

72 
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A TABLE OF CONVERSION FACTORS 


To coiiv«rt from 

To 

Multiply by 

Inches (U. S.) 

rods 

0.00505051 

** 

wave lengths of the red line of 

39450.45 


cadmium 


“ 

yards 

1/36 

Inches of mercury at 32®F 

atmospheres 

0.033421 

$4 • • 

- - dynes/sq cm------- 

- 33863.9 

<« 

feet of water at 39 . 2®F 

1.13299 

•* 

kilograms /sq meter 

345.31 


pounds/square foot 

70.727 

44 

pounds/square inch 

0.49116 

Inches of water at 39.2®F - - 

- - atmospheres ------- 

- 0.0024583 

“ 

dynes/$q cm 

2490.82 

•* 

grams/sq cm 

2.5399 

*• 

inches of mercury at 32°F 

0.073554 

“ 

kilograms/sq meter 

25.399 

" - - 

- - ounces /square inch - - - - 

- 0.57802 

“ 

pounds /square foot 

5. 2022 


pounds/square inch 

0.036126 

Inches /®F 

centi meters /®C 

4.5720 

Inches/hour 

centimeters/minute 

0.042333 

** 

- - feet/minute ------- 

- 0.00138889 

Inches/minute 

centi meters /hour 

152.400 


feet/hour 

5 

«< 

miles/hour 

9.4697 XI 0“< 

Inches /second 

centimeters/minute 

152.400 

«< ^ ^ _ 

- - feet/minute ------- 

- 5 

14 

feet/hour 

300 

II 

miles/hour 

0.056818 

Inche, Paris cf pouce 



International annealed copper 

micromhos/cm cube 

0.5800 

standard (20**) 



Joules (abs) ------ 

- - btu (mean) ------- 

- 9.480X10“^ 

44 

calories, gram (mean) 

0.23889 

44 

calories, gram (15**C) 

0.23895 

44 

calories, gram (20®C) 

0.23918 

44 

calories, kg (mean) 

2.3889X10-^ 

44 

- - centigrade heat units (chu) - - 

- 5.2698 XI 0--* 

44 

cubic foot-atmospheres 

3.4853 XI 0-^ 

4t 

ergs 

1 X107 


foot-poundals 

23.730 

$4 ^ 

foot-pounds 

0.73756 

it 

- - gram-centimeters ----- 

- 10197.2 


horsepower hours 

3.72508X10-7 

it 

joules (int) (1948) 

0.999835 

it 

joules (int) (v) 

0.99968 

44 

kilogram-meters 

0.101972 

44 ^ 

- - kilowatt-hours (abs) - - - - 

- 2.77778X10-7 

it 

liter-atmospheres 

0.0098689 

44 

watt-hours (abs) 

2.77778X10-^ 

44 

watt-seconds (abs) 

1 

Joules (int) (1948) 

joules (abs) 

1 .000165 

Joules (int) (v) ----- 

- - joules (abs) ------- 

- 1.00032 

Joules /abcoulomb/**F 

joule8/coulomb/**C 

0.18 

Joules /ampere-hour 

joules /abcoulomb 

0.0027778 

44 

joules /statcoulomb 

9.2636X10-<« 

Joules/coulomb 

joules/abcoulomb 

10 

Joules /couiomb/**F 

joules/coulomb /**C 

1.8 



mi 


A TABLE OF CONVERSION FACTORS 


To convert from 

Joules (abs)/®C 

Joules/eiectron 
Joules /electron /®C 
Joules/faraday ------ 

Joules/faraday/**C 
Joules (ab8)/gram 

it 

Joules (abs)/gram/®C 

Joules/statcoulomb/®C 
Joules/statcoulomb/®F 
Joules/sq cm/sec for a tennperature 
gradient of 1®C/cm 


Joule-seconds ------- 

Joule-second /A/o* 

Karats (1 of gold to 24 of mixture) 
Kilderkins (British) 


Kilo-ergs /(sec) (cm*) (®C/cm) 
Kilograms 


Kilogram-cm* (moment of inertia) 

ti 

Kilogram-meters 


* JYo » Avogadro's number 


To 

btu (60®F)/°F 
calories, gram (mean) /®C 
joules/abcoulomb 
joules /coulomb /°C 
joules/abcoulomb - - - - - 
joules /coulomb/®C 
btu (mean) /pound 
calories, gram (mean) /gram 
btu (mean) /pound /‘’F 
calones, gram (mean) /gram /°C - 
joules /coulomb/°C 
joules/coulomb/°C 
btu/sq ft/sec for a temperature 
gradient of t®F/inch 
calories, gram (15°C)/sq cm/sec 
for a temperature gradient of 
l°C/cm 

quanta- - -- -- -- - 

quanta 

milligrams /gram 
cubic meters 
gallons (British) 

liters - -- -- -- -- 
btu/(hr) (ft*) (^F/inch) 
drams (avoirdupois) 
drams (troy) 
dynes 

grains --------- 

grams 

hundredweights (long) 
hundredweights (short) 
ounces (avoirdupois) 
ounces (troy)- ------ 

pennyweights 

poundals 

pounds (avoirdupois) 
pounds (troy) 

scruples - -- -- -- - 

tons (long) 

tons (metric) 

tons (short) 

pounds-ft* 

pounds-inch* ------ 

btu (mean) 

calories, gram (mean) 
cubic foot-atmospheres 
ergs 

foot-poundals ------ 

foot-pounds 
gram-centimeters 
horsepower-hours 
joules (abs) 

kilowatt-hours (abs) - - - - 

liter-atmospheres 

watt-hours (abs) 


number of molecules per gram mole. 


Multiply by 

5.2679X10-^ 

0.23889 

6.2811 X10'» 

6.2811 X10« 

1.0363X10-* 

1.0363X10”* 

0.43006 

0.23889 

0.23889 

0.23889 

2 9986X10* 

5.3975X10* 

0.19263 

0.23895 


1 .5258 XI 0« 
2.5173X10* 
41.667 
0.081830 
18 

81.827 

0.06936 

564.383 

257.206 

980665 

15432.4 

1000 

0.0196841 
0.022046223 
35.273957 
32.150742 
643.0149 
70.9314 
2.204622341 
2.6792285 
771.618 
9.84207 XI O--* 
0.001 

0.0011023112 

0.00237305 

0.341719 

0,00929667 

2.3427 

0.0034177 

9.80665X107 

232.71 

7.2330 

1X10* 

3.6529X10-6 

9.80665 

2.72407X10-6 

0.096781 

0.00272407 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Kitogram-meters/sec 

watts (abs) 

9.80665 

Kgofneters (torque) 

dyne-centimeters 

9.80665 X10T 

** 

pound-feet 

7.2330 

«« 

pound-inches 

86.796 

Kilograms /cubic meter - 

- - - - grams /cubic cm - - - - - - 

- 0.001 

t€ 

pounds /cubic foot 

0.062428 

94 

pounds/cubic inch 

3.6128X10-S 

Kilograme/hour 

pounds /minute 

0.036744 

Kilograme/kiiometer 

pounds/mile 

3.5480 

Kilograms /meter - • > 

- - - - grams /centimeter ----- 

- 10 

99 

pounds /foot 

0.67197 

** 

pounds /inch 

0.55998 

«f 

pounds/mile 

3548.0 

Kilograms /sq cm 

atmospheres 

0.96784 

** - - 

- - - - bars ------- 

- 0.980665 

<1 

cm of mercury at 0®C 

73.556 


pounds /square inch 

14.223 

Kilograms /square meter 

atmospheres 

9.6784 X10-» 


dynes /square cm 

98.0665 


- - - - feet of water at 39 . 2®F - - - 

- 0.0032809 


grams/square cm 

0.1 


inches of mercury at 32®F 

0.0028959 

•• 

mm of mercury at 0®C 

0.073556 

“ 

pounds /square foot 

0.204817 

99 

- - - - pounds/square inch - - - - 

- 0.00142234 

Kilograms/sq millimeter 

atmospheres 

96.784 

99 

dynes/sq cm 

9.80665X107 


mm of mercury at 0®C 

73555.9 

99 

tons (short) /sq inch 

0.71117 

Kiiolines ----- 

- - - - maxwells -------- 

- 1000 


webers 

1 XI o-* 

Kiloi iters 

cubic feet 

35.316 

99 

cubic meters 

1 .000027 

99 

cubic yards 

1 .3080 

a 

- - - - gallons (U. S.) ----- - 

- 264.18 


liters 

1000 

Kilometers 

astronomical units 

6.689X10-* 

99 

centimeters 

1X10* 

99 

chains (Gunter's) 

49.7096 

if 

- - - - chains (Ramden's) ----- 

- 32.80833 

t« 

feet (British) 

3280.843 

c« 

feet (U. S.) 

3280.833 

(1 

light years 

1.0567X10-1* 

$4 

meters 

1000 

f« 

- - - - miles (British) ------ 

- 0.621373 

l« 

miles (nautical) 

0.539957 

t« 

miles (U. S.) 

0.6213699495 

« 

myriameters 

0.1 

§4 

parsecs 

3.243X10-1* 

44 _ 

- - - - rods - -- -- -- -- 

- 198.836 

it 

yards (British) 

1093.614 

•« 

yards (U. S.) 

1093.611 

Kiiometers/hour 

centimeters /second 

27.7778 

If 

feet/minute 

54.681 

•• . - - 

- - - - feet/second ------- 

- 0.91134 

44 

knots 

0.539593 

•• 

meters /minute 

16.667 
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A TABLE OF CONVERSION FACTORS 


To convert from 
Kilometers/hour 
Kilometers/hour/sec 

Kilometers /minute - 

Kilowatt-hours (abs) 


(( 

ii 

(« 


tt 

Kilowatts (abs) 


Knots 


KX (Siegbahn) units 
Lamberts 

<C 

Lasts (British) 
Leagues (nautical) • 
Leagues (statute) 
Light years 

H m m • 

it 

LIgnes (Paris lines) 

ftff 


To 

Multiply by 

meters /second 

0.277778 

centimeters /sec^ 

27.7778 

feet/sec^ 

0.91134 

meters /sec^ 

0.277778 

centimeters /second- - - - - 

- 1666.7 

knots 

32.376 

miles /hour 

37.2822 

btu (mean) 

3413.0 

calories, gram (mean) 

8.6001 XI 0* 

foot-pounds 

- 2. 6552 XI 0« 

horsepower-heurs 

1.3410 

joules (abs) 

3.6X10* 

kilogram-meters 

3.6709X10* 

pounds carbon to CO 2 

0.2345 

pounds of water evaporated from 

- 

and at 212®F 

3.517 

pounds of water raised from 

22.75 

62*^ to 212®F 


watt-hours (abs) 

1000 

boiler horsepower 

0.10193 

btu (mean) /hour 

3413.04 

btu (mean) /minute- - - - - 

- 56.884 

btu (mean) /second 

0.948068 

calories, kg (mean) /min 

14.3334 

calories, kg (mean) /sec 

0.23889 

foot-pounds/hour 

2 6552X10* 

foot-pounds /minute - - - - 

- 44254 

foot-pounds /second 

737.56 

horsepower 

1.3410 

horsepower (metric) 

1.3596 

pounds carbon to COz/hour 

0.2275 

pounds of water evaporated per - 

- 3.517 

hour from and at 212®F 


watts (abs) 

1000 

centimeters /second 

51.479 

feet/hour 

6080.20 

feet /second 

1.68894 

kilometers/hour ----- 

- 1 . 85325 

miles (statute) /hour 

1.15155 

miles (nautical) /hour 

1 

angstroms 

1.00202 

candies/sq cm 

0.3183 

candles/sq inch ------ 

- 2.054 

lumens emitted /sq cm of a 

1 

perfectly diffusing surface 


lumens /sq foot 

929.03 

bushels (British) 

80 

cubic meters 

2.9095 

kilometers ------- 

- 5.55975 

miles (nautical) 

3 

kilometers 

4.82804 

miles (statute) 

3 

astronomical units 

63274 

kilometers 

- 9.4599 XIO^* 

miles 

5.8781 X10*i 

centimeters 

0.225583 

pouces (Paris inches) 

1/12 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Lines 

kiloiines 

0.001 

tt 

maxwells (abs) 

1 

44 

webers 

1 X10-« 

Lines /sq cm 

gausses 

1 

Lines/sq inch -------- 

gausses ----- 

- - - - 0.1550 

“ 

webers/sq cm 

1 .550X10-* 

Lines (British, obsolete) 

inches 

1/12 

Links (engineers’) of links (Ramden’s) 
Links (Gunter’s) ------- 

centimeters 

0.21167 

centimeters - - - - 

- - - - 20.11684 

Mi 

chains (Gunter’s) 

0.01 

Mi 

feet 

0.66 

it 

inches 

7.92 

MM 

miles 

1.25X10-‘* 

Mi - 

rods ------ 

- - - - 0.04 

Mi 

yards 

0.22 

Links (Ramden’s) 

feet 

1 

Mi * 

chains (Ramden’s) 

0.01 

Links (surveyors’) cf links (Gunter’s) 
Liter-atmospheres (normal) - - - 

btu (mean) - - - - 

- - - - 0.096064 

tt 

calories, gram (mean) 

24.206 

** 

cubic foot-atmospheres 

0.035316 


foot-poundals 

2404.5 

fi 

foot-pounds 

74.735 


horsepower-hours - - 

- - - - 3.7745X10--5 

«< 

joules (abs) 

101.328 

it 

kilogram-meters 

10.333 

Liter-atmospheres (iat 45®, - - - - 

joules (abs) - - - - 

- - - - 101.323 

g«=980.616) 

Liters 

bushels (British) 

0.027497 

Mi ^ * 

bushels (U. S.) - - - 

- - - - 0.028378 

ii 

cubic centimeters 

1000.028 

Mi 

cubic feet 

0.035316 

ii 

cubic inches 

61.025 

ii 

cubic meters 

0.001000028 

ii m ^ tr ------ 

cubic yards - - - - 

- - - - 0.0013080 

«« 

drams (U. S., fluid) 

270.5179 


gallons (British) 

0.219976 

t* 

gallons (U. S.) 

0.26417762 

« 

gills (British) 

' 7.03923 

•• » 

gills (U, S.) - - - - 

- - - 8.45368 

tt 

milliliters 

1000 

tt 

minims 

16231.1 

tt 

ounces (British, fluid) 

35.196 

tt 

ounces (U. S., fluid) 

33.8143 

It ^ . 

pecks (British) - - - 

- - - - 0.109988 

fi 

pecks (U. S.) 

0.113512 

ff 

pints (British, liquid) 

1.7598 

ii 

pints (U. dry) 

1.816192 

it 

pints (U. S., liquid) 

2.11336 

it ^ ^ ^ ^ 

quarts (British, liquid) 

- - - « 0.87990 

ii 

quarts (U. S., dry) 

0.908096 

ii 

quarts (U. S., liquid) 

1.056681869 

LIters/cm/day 

sq cm /second 

0.011574 

Lfters/minute 

cubic feet/hour 

2.11896 

fi 

cubic feet /second 

5.886X10-4 



A TABLE OF CONVERSION FACTORS 


1825 


To convert from 

To 


Liters/ minute 

gal ions /second 

0 . 004403 

Liters /second 

cubic feet/minute 

2.11896 


cubic yards /minute 

0.07848 


gallons (U. S.) /minute 

15 8507 

Lumens 

- candle-power (spherical) - - - 

- 0.07958 


watts of maximum visibility radiation 0.00147 

Lumens/sq cm 

lamberts 

1 

Lumens /sq cm/steradian 

lamberts 

3.1416 

Lumons/sq foot 

foot-candles 

1 

** 

- lumens/sq meter 

- 10.764 

Lumens/sq ft/steradian 

miliilamberts 

3.3816 

Lumens/sq meter 

foot-candles or lumens/sq foot 

0.092902 

** 

phots 

1 XIO"* 

Lux 

foot-candles 

0.092902 

“ 

- lumens/sq meter ----- 

- 1 


milliphots 

0.1 


phots 

1 X10-4 

Mass of oxygen atom 

daltons 

16 

Mass units 

electron-volts 

9.3138X10* 


- ergs - -- -- -- -- 

- 1.4921 X10'* 

Maxwells (abs) 

electrostatic cgs units of mag- 

3.3356X10“” 


netic flux 



gausses Xem^ 

1 

Maxwells (abs)/sq cm 

electromagnetic cgs units of 

1 


magnetic flux density 


** 

electrostatic cgs units of 

3. 3359X10-” 


magnetic flux density 


“ - - - _ - 

maxwells (abs)/8q inch - - - 

- 6.4516 

^/laxwells (abs)/sq inch 

maxwells (abs)/sq cm 

0.1550 

^agalergs (megergs) 

ergs 

1 X10* 

\4egalines 

maxwells 

1 X10* 

N^egameters 

meters 

1 XIO* 

N^egmhos -------- 

abmhos - -- -- -- - 

- 0 001 

tff 

mhos 

1 XI 0* 

ff 

microhms”’ 

1 

VIegmhos/cm cube 

megmhos/‘nch cube 

2.540 

“ 

mhos/mil foot 

0.1662 

VIegmhos/inch cube - - - - - 

megmhos/cm cube - - - - 

- 0.3937 

VIegohms 

abohms 

1 X10’* 


microhms 

1 X10’2 


ohms 

1X10* 


stalohms 

1 .11279X10“® 

VIercury at 0®C ------- 

grams/cubic centimeter - - - 

- 13.5951 

VIeter-candles 

lumens/sq meter 

1 


milliphots 

0.1 

•* 

phots 

1 X10“® 

^/IaI Ar.^iln/iratno Ui Innra lH^^ITIAtArA 
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S^eters - -- -- -- -- 

angstrom units ------ 

- 1 XIO’O 


cable lengths 

0.0045566 


centimeters 

100 


chains (Gunter's) 

0.0497096 


chains (Ramden's) 

0.0328083 

it ^ 

fathoms - -- -- -- - 

- 0.546806 

If 

feet (British) 

3.280843 

fi 

feet (U. S.) 

3. 280833333 

« 

furlongs 

0.00497096 
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A TABLE OF CONVERSION FACTORS 


To convert frcmi 
Meters 


Meters/hour 


Meters/minute 

If 

4S 

49 

Meters /second 

44 


44 

Meters /sec^ 


Metric carat cf carat (metric) 
Metric horsepower cf horsepower, 
metric 

Metric ton cf ton (metric) 

Mho centimeter cube 

Mhos (abs) ------- 


Mhos (int) 
Microfarads (abs) 


Micrograms 

$» 

Microhms - 


Microl iters 


To 

hectometers 
inches (British) 
inches (U. S.) 
kilometers 

links (Gunter's) - - - - - 

links (Ramden's) 

megameters 

micromicrons 

microns 

miles (nautical) - - - - - 

miles (statute) 

millimeters 

millimicrons 

millionth microns 

pieds (French feet) - - - - 

rods (U. S.) 

wave lengths of the red line of 
cadmium 
yards (British) 
yards (U. S.) 

centimeters /minute- - - - 

feet/minute 

feet /second 

cent! meters /second 

feet /second 

kilometers/hour- - - - - 

knots 

miles/hour 

feet/minute 

kilometers /hour 

kilometers/minute - - - - 

knots 

miles/hour 
miles/minute 
kilometers/hour/sec 
miles/hour /second - - - - 


ohm~^ centimeter"! 

abmhos - - - 

mhos (int) 

ohms”! 

statmhos 

mhos (abs) 

abfarads - - - 

farads (abs) 

statfarads 

grams 

milligrams 

abohms - - - 

megohms 

ohms 

statohms 

liters 


Multiply by 

0.01 

39.370113 

39.37 

0.001 

4.970960 

3.28083 

1 xio-« 

1 X10!2 
1 X106 

5.39593X10“^ 
6.2137X10-* 
1000 
1 X10» 

1 X10!2 
3.07834 
0.198838 
1.65316412X10* 

1.093614 
1 .093611 
1.66667 
0.0546806 
9.111343X10-^ 
1.66667 
0.0546806 
0.06 

0.0323756 

0.0372822 

196.85 

3.6 

0.06 

1.94254 

2.23693 

0.037282 

3.6 

2.2369 


1 

1 xio-« 
1.00052 
1 

8.98645X10!! 
0.99948 
1 XIO"!* 

1 X10“« 
8.98776X10* 

1 XI 0“* 

0.001 
1000 
1 XIO"!* 
1X10-* 

1.11263X10“!* 

1X10-* 
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A TABLE OF CONVERSION FACTORS 


To convert from 

M icro-microfarads 
Micro-microns or millionth microns 


Microns 


To 


Microvolts 


Microvolt8/®C 
Microvolts /°F 
Miles (British) 
Miles (int. nautical) 


Miles (U. S., statute) 


farads 

angstrom units 
centimeters 
meters 
microns - 
angstrom units 
centimeters 
inches 
nioters 

millimeters ------- 

millimicrons or micro-millimeters 

mils 

abvolts 

volts 

microvolts /®F 
microvolts /°C 
kilometers 
feet 

kilometers 

leagues (nautical) - - - - - 

miles (U. S., statute) 

yards 

chains (Gunter's) 

chains (Ramden's) 

furlongs - -- -- -- - 

inches 

feet 

kilometers 


Multiply by 

1 XIO-^* 

0.01 
1 XI 0-^0 
1 X10-t2 
1 X10-« 

1 X10* 

1 X10-< 
3.937X10-* 

1 X10 6 
0.001 
1000 
0.03937 
100 

1 xio-« 

0 55556 
1.8 

1 6093425 
6076.09897 
1 852 

1,3 

1 15082 
2025.3663 
80 

52 8 
8 

63360 

6280 

1.609347219 



light years 

1 G91 X10-1* 

“ - - 

- - - links (Gunter’s) - • - - 

- - - 8000 


links (Ramden's) 

5280 


meters 

1609.347219 

it 

miles (British) 

1.0000028 

it 

miles (nautical) 

0.86839 

f f ^ ^ 

- - - myna meters ----- 

- - - 0 160935 

ti 

parsecs 

5 2817X10-1* 


rods 

320 

€i 

yards 

1760 

Miles/hour 

centimeters/second 

44.7041 

it 

- - - feet /minute ----- 

- - - 88 

it 

feet/socond 

1 4667 

tt 

kilometers/minute 

0.026822 

it 

knots 

0 86839 

it 

meters/minute 

26.822 

ti 

. - - miles/minute - - - - 

- - - 0.0166667 

Miles/hour /minute 

centi meters /sec^ 

0.74507 

M iles /hour /second 

centi meters /sec^ 

44.7041 

** 

feet /sec* 

1 4667 

» 

meters /sec* 

0.447041 

Miles/minute - - - - . 

. - - centi meters /second - - 

- - - 2682.2 

« 

feet /second 

88 

If 

kilometers /hour 

96.561 

it 

Millier cf ton (metric) 

knots 

52.1036 


0.005 

Milliorams 

carats (metric) 

drams (avoirdupois) 

6.64383 XI 0-< 

u 

drams (troy) 

2.67206X10**^ 



1828 


A TABLE OF CONVERSION FACTORS 


To oonvort from 

To 

Multiply by 

Milligrams 

grains 

0.01543236 


grams 

0.001 

<« 

kilograms 

1 xio-« 

*• 

micrograms 

1000 

•< ____ 

- ounces (avoirdupois) ----- 

3.527396X10-5 

<1 

ounces (troy) 

3.215074 XI 0‘» 


pennyweights 

6.43015X10-^ 

a 

pounds (avoirdupois) 

2.20462X10-6 


pounds (troy) 

2. 67923 XI O'-* 


- scruples - -- -- -- -- 

7.71618X10-6 

Milligrams/assay ton 

ounces (troy) /ton (short) 

1 


milligrams /kilogram 

34.286 

Milligrams ^centimeter 

pounds/mch 

5.5997X10-6 

Milligrams /gram 

ounces (avoir) /ton (short) 

32 



- ounces (troy) /ton (long) - - - - 

32.6667 

Milligrams/inch 

dynes/centimeter 

0.38609 

Milligrams/kilogram 

ounces (avoir) /ton (short) 

0.032 

“ 

pounds (avoir) /ton (short) 

0.002 

Milligrams/liter 

grains/galion (U. S.) 

0.058417 

** ------ 

- parts per million (ppm) - - - - 

1 

“ 

pounds /cubic foot 

6.2427X10-5 

Milligrams /millimeter 

dynes /centimeter 

9 80665 

•• 

pounds /foot 

6.7197X10-6 

Millihenries (abs) 

abhonrios 

1 X106 

<1 ^ 

- henries (abs) ------- 

0.001 

Millihenries 

stathenries 

1.11263X10-15 

Millilamberts 

lumens emitted/sq ft with perfect 

0.929 


diffusion 


** 

tumens/sq centimeter 

0.001 

Milliliters 

cubic centimeters 

1.000028 


- cubic inches - -- -- -- - 

0 061025 


drams (U, S,, fluid) 

0.2705179 


gills (U. S.) 

0.00845368 

i4 

liters 

0.001 


minims (U. S.) 

16.2311 

«« 

ounces (British, fluid) - - - - - 

0.035196 


ounces (U. S., fluid) 

0.0338147 

C< 

pints (British, liquid) 

0.0017598 


pints (U. S., liquid) 

0.0021134 

Millimeters 

angstrom units 

1 XI 07 

it 

- centimeters - -- -- -- - 

0.1 

it 

inches (British) 

0.03937011 

- 

inches (U. S.) 

0.03937 

tt 

meters 

0.001 

it 

microns 

1000 


- mils - -- -- -- -- - 

39.37 

Millimeters of mercury at 0®C 

atmospheres 

0.00131579 

ti 

bars 

0.00133322 

it 

dynes/sq centimeter 

1333.2237 

it 

feet of water at 39 2®F 

0.044604 


- grams/sq centimeter ----- 

1.35951 

ti 

kilograms/sq meter 

13.5951 

it 

microns of mercury at 0®C 

1000 

ti 

pounds /square foot 

2.7845 

ti 

pounds/square inch 

0.019337 

Millimicrons or micromiltimeters 

angstrom units 

10 

If 

centimeters 

1 X10-7 
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A TABLE OF CONVERSION FACTORS 


To convert from 
Miliimicrons or micromillimeters 

«l 

Million gallons (U. S.) - - - - 
Million gallons (U. S.)/day 

Millionth microns cf micro-microns 
Milliphots 

Millivolts (abs) 


Mils 

ii 

Miner's inches (Colorado) 

Miner's inches (Ariz., Calif., - - 
Mont., and Ore.) 

If 

Miner's inches (Idaho, Kan., Neb., 
Nev., N. Mex., N. Dak., S. Dak., 
and Utah) 

Minims (British) 

Minims (U. S.) ------ 




Minutes (angle) 


it 

Minutes vtime) 


M i n utes /ce nti meter 
Months (lunar) 

Months (mean calendar) 

it 


Myriagrams 


Myriameters 

II 

11 

Nails (British) 


To 

inches (U. S.) 
meters 
microns 
mils 

acre-feet - - - - - 
cubic feet /second 
gatlons/minuto 


foot-candles 

phots - - - - 

abvolts 

microvolts 

statvolts 

volts 

centimeters - - 
inches 
microns 
acre-feet /day 
cubic feet /second 
acre-feet /day - 

cubic feet /second 
acre-feet/day 


cubic feet /second 
cubic centimeters 
cubic centimeters - 
cubic millimeters *■ 
drams (U. S., fluid) 
gallons (U. S.) 
gills (U. S.) 

- mifliliters - - - 

ounces (U. S., fluid) 
pints (U. S., liquid) 
circumfere.ices 
degrees 

- quadrants - - - 

radians 

seconds 

days 

hours 

- seconds - - - - 

weeks 

radians /centimeter 
days, hours, minutes 
days 

- hours - - - - - 
minutes 

seconds 

grams 

kilograms 

. pounds (avoirdupois) 
kilometers 
meters 
miles 

centimeters 


Multiply by 

3.937 X10-» 
1X10-* 
0.001 

3.937X10'* 

3.0689 

1.54723 

694.44 


0.92902 

0.001 

1X10* 

1000 

3.3356X10-* 

0.001 

0.00254001 

0.001 

25.4001 

0.05165 

0.02604 

0.04959 

0.025 

0.03967 


0.020 

0.059192 

0.061612 

61.612 

1/60 

1.6276X10'* 
5.20833X10-« 
0.0616102 
0.0020833 
1.30208X10"^ 
4.62963 XI O’* 
1/60 

1.85185X10'^ 
2.90888 XI 0"< 
60 

6, 94444 XI O'* 
1/60 
60 

9.920635X10'* 
2.90888X10'* 
29d, 12hr, 44m 
30.4202 
730.085 
43805.1 
2.6283X10* 
10000 
10 

22.04622 

10 

10000 

6.21370 

5.715 
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A TABLE OE CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Nalls (British) 

inches 

2.25 




Noggins (British) 

cubic centimeters 

142.07 

f« 

gallons (British) 

1/32 

Oersteds (abs) ------ 

- electromagnetic cgs units of - - 

- 1 


magnetizing force 


f« 

electrostatic cgs units of 

2.99774X10*0 


magnetizing force 


«i 

oersteds (int) 

1.00052 

Oersteds (int) 

oersteds (abs) 

0.99948 

Ohnn-meter>gram8 

ohm-mile-pounds 

5710 

Ohm-mile-pounds ----- 

- ohm-meter-grams ----- 

- 1.7513X10*^ 

Ohms (abs) 

abohms 

1X10« 

•* 

megohms 

1 X10“« 

€t 

microhms 

1 X10« 

IS 

ohms (int)(1948) 

0.999505 


- statohms - -- -- -- - 

- 1.11263X10-** 

Ohms (int) (1948) 

Board of Trade units 

1.00016 


(England before 1903) 


ft 

ohms (abs) 

1.000495 

« 

siemens units 

1.0630 

Ohms (int) (France before 1911) 

ohms (int) (1948) 

0.9999 

Ohms^ “legal” (England 1884) 

- ohms (int) (1948) ----- 

- 0.99718 

Ohms /1 00 feet 

ohms/kitometer 

32.8083 

Ohms/kilometer 

oh ms /1 00 feet 

0.03048 

Ounces (avoirdupois) 

drams (avoirdupois) 

16 


drams (troy or apothecaries') 

7.29166 


- grains --------- 

. 437.5 

ft 

grams 

28.349527 

ft 

hundredweights (short) 

6.26X10--* 

ft 

ounces (troy or apothecaries') 

0.9114583 

ft 

pennyweights 

18.22917 


- pounds (avoirdupois) - - - - 

- 1/16 

ff 

pounds (troy) 

0.075954861 

ft 

scruples 

21.875 

ft 

tons (long) 

2.790179 XI 0-» 

tt 

tons (metric) 

2.83495X10“* 

tt — — - - 

- tons (short) ------- 

- 3. 125X10-* 

Ounces (avoirdupois) /sq inch 

dynes /sq centimeter 

4309.2 

Ounces (avoir) /ton (long) 

miliigrams/kilogram 

27.9018 

Ounces (avoir) /ton (short) 

milligrams/kilogram 

31.2500 

Ounces (British, fluid) 

cubic centimeters 

28.4130 

«< m m ^ ^ 

- drachms (British, fluid) - - - 

- 8 


gallons (British) 

0.00625 

4$ 

minims (British) 

480 

Ounces (troy or apothecaries') 

drams (avoirdupois) 

17.55428 


drams (troy or apothecaries') 

8 


- grains --------- 

- 480 

«< 

grams 

31.103481 

ff 

milligrams 

31103.481 

ft 

ounces (avoirdupois) 

1.09714 

IS 

pennyweights 

20 

« 

- pounds (avoirdupois) - - - - 

- 0.06857143 

If 

pounds (troy) 

1/12 

tt 

scruples 

24 

II 

tons (short) 

3.42867X10-* 

Ounces (U. 8.^ fluid) 

cubic centimeters 

29.6737 




A TABLE OF CONVERSION FACTORS 


18S1 


To eonvert from 

To 


Ounces (U. S., fluid) 

cubic inches 

1 .80469 


drams (fluid) 

8 


gallons (U. S.) 

1/128 


gills (U. S.) 

0.25 


- liters - 

- 0.0295729 


milliliters 

29.5729 


minims (U. S.) 

480 


pints (U. S., liquid) 

1/16 


quarts (U. S.. liquid) 

0.03125 

Paces ---- 

- centimeters 

- 76.2 

** 

feet 

2.5 

** 

inches 

30 

Palms (British) 

centimeters 

7.62 


inches 

3 

Parsecs --------- 

- astronomical laiits - - - . . 

- 206265 

« 

kilometers 

3.0838X10** 

** 

light years 

3.260 


miles 

1.9163X10** 

Parts per million (ppm) 

grains/gallon (British) 

0.070155 

** _ 

- grains/gallon (U. S.) - - - - 

- 0.058417 

** 

pounds/mlllion gallons (U. S.) 

8.3452 

Pecks (British) 

bushels (British) 

0.25 


cubic inches 

554.84 


gallons (British) 

2 

n 

- liters - -- -- -- -- 

- 9.0919 

Pecks (U. S.) 

bushels 

0.25 

II 

cubic inches 

537.605 

II 

liters 

8.809582 

II 

pints (U. S., dry) 

16 

** 

- quarts (U. S., dry) ----- 

- 8 

Pennyweights 

drams (avoirdupois) 

0.8777143 


drams (troy) 

0.4 

“ 

grains 

24 


grams 

1 555174 


- milligrams ------- 

- 1555.174 


ounces (avoirdupois) 

0.0548571 

“ 

ounces (troy) 

0.05 


pounds (avoirdupois) 

0.003428571 

it 

pounds (troy) 

0.00416667 

Perch (British and U. S.) cf rod > 

- - - - - 

- 

Perches (masonry) 

cubic feet 

24.75 

Phots 

foot-candies 

929.03 

It 

lumens incident/sq cm 

1 

«« 

lumens incident/sq ft 

929.03 

4t 

- lumens/square meter - - - - 

- 10000 

If 

lux 

10000 

If 

milliphots 

1000 

Picas (printers') 

inches 

1/6 

#1 

points (printers') 

12 

Pieds (French feet) ----- 

- meters - -- -- -- - 

- 0.32485 

I* 

Paris inches 

12 

It 

toises (French) 

1/6 

Pints (British, liquid) 

cubic centimeters 

568.26 


gallons (British) 

0.125 

11 , _ - 

- gills (British) ------ 

- 4 

<« 

quarts (British) 

0.5 

Pints (U. 8.. dry) 

bushels (U. S.) 

0.015625 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Pounds /foot 

grams/centimeter 

14.8816 

it 

kilograms/meter 

1.48816 

Pounds/gallon (British) 

grams/cubic cm 

0.099776 

Pounds/gatlon (U. S.) 

grams/cubic cm 

0.119826 

4$ « . ^ « 

- grams/liter ----- 

- - - 119.829 

44 

tons (short) /cu yard 

0.100987 

Pounds/hour 

grams/minute 

7 . 55987 

44 

kilograms/day 

10.886 

Pounds/inch 

grams /centimeter 

178.579 

44 

- kifograms/metor - - - 

- - - 17.8579 

Pounds/million gallons 

grains /gallon 

0.007 

Pounds/minute 

kilograms /hour 

27.2156 

Pounds/second 

grams/minute 

27215.6 - 

Pounds /square foot 

atmospheres 

4.72541 XI 0-4 

“ ----- 

- bars ------- 

- - - 4.7880X10-4 

1 1 

dynes /sq centimeter 

478.801 


feet of water at 39.2®F 

0.016018 


grams/sq centimeter 

0.488241 

“ 

inches of mercury at 32®F 

0.0141390 

** ----- 

- kilograms/square meter - 

- - - 4.88241 


mm of mercury at 0®C 

0.359131 

ft 

pounds/square inch 

0.0069445 

Pounds /square inch 

atmospheres 

0.068046 

44 

bars 

' 0.068947 

44 ^ _ 

- cm of mercury at 0®C - - 

- - - 5.1716 

44 

dynes /sq centimeter 

68947 


feet of water at 39.2®F 

2.3066 

II 

grams/sq centimeter 

70.307 

li 

inches of mercury at 32°F 

2.0360 

*t ^ T- _ 

- inches of water at 39.2®F - 

- - - 27.673 

44 

kilograms/sq centimeter 

0.070307 

44 

kilograms/sq meter 

703.07 

44 

mm of mercury at 0®C 

51.715 

44 

pounds/square foot 

144 

44 

- tons (short) /sq inch - - 

- - - 5X10-4 

Pounds/ton (short) 

milligrams /kilogram 

500 

Pound weight second /sq ft 

poises 

478.8 

Pound weight second /sq Inch 

poises 

6.895X104 

Proof (U. S.) 

percent alcohol by volume 

0.5 

Puncheons (British) ----- 

- cubic meters ----- 

- . - 0.31823 

** 

gallons (British) 

70 

/< 

wine gallons 

84 

Quadrants 

degrees 

90 

II 

grades 

100 

** -------- 

- minutes ------ 

- - . 5400 


radians 

1.57080 

Quarterns (British, dry) 

cubic centimeters 

2273.1 

II 

gallons (British) 

0.5 

Quarterns (British, liquid) 

cubic centimeters 

142.07 

** - - - 

- gallons (British) - - - 

. - - 0.03125 

Quarters (British, capacity) 

bushels (British) 

8 

44 

Quarters (British, linear) cf span 

liters 

290.94 

pounds 

28 

Quarters (long) (British, mass) 

Quarters (short) (British, mass) > 

- pounds ------ 

- - - 25 

Quarters (long) (U. S., mass) 

pounds 

560 

Quarters (short) (U. S., mass) 

pounds 

500 
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A TABLE OF CONVERSION FACTORS 


To convert from 
Quarts (British, liquid) 


Quarts (U. S., dry) 


Quarts (U. S., liquid) 


Quintals (metric) 


Quintals (U. S. or 
British) (long) 
Quintals (U. S. or 
British) (short) 
Quires 
Radians 


Radians /centimeter 
(( 


Radians /second 
Radians/sec^ - - - 

Reams 

it 

Register tons (British) 
Revolutions 


Revolutions/day 
Revolutions/minute - - 

Revolutions/min* 

H 

Revolutions /mi note /sec 
Revolutions /sec^ 


To 

Multiply by 

cubic centimeters 

1136.521 

gallons (British) 

0.25 

liters 

1.13650 

pints (British, liquid) 

2 

bushels (U. S.) - - - - 

- - - 0.03125 

cubic centimeters 

1101.23 

cubic feet 

0.038889 

cubic inches 

67.200626 

liters 

1.10120 

pecks (U. S.) - - - - 

- - - 0 126 

pints (U. S., dry) 

2 

cubic centimeters 

946.3586 

cubic feet 

0 033420 

cubic inches 

57.75 

drams (fluid) - - - - 

- - - 256 

gallons (U. S." 

0.25 

gills 

8 

liters 

0 946333 

ounces (U. S., fluid) 

32 

pints (U. S., liquid) - - 

- - - 2 

quarts (British) 

0.832674 

hundredweights (long) 

1.96841 

kilograms 

100 

pounds (avoirdupois) 

220.462 

pounds ------ 

- - - 112 

pounds 

100 

shoots 

24 or 25 

circumferences 

0.15916 

degrees 

57 29578 

degrees, minutes, seconds 

- - - 57°, 17'. 44 8" 

minutes 

3437.75 

quadrants 

0.63662 

revolutions 

0.15916 

seconds 

2062G5 

degreos/centimeter - - 

- - - 57.29578 

degroes/foot 

1746.4 

degroes/inch 

145 53 

minutes /centimeter 

3437 . 75 

revolutions/ minute 

9.5493 

revolutions/min^ - - - 

^ - 572 96 

revolutions/mm sec 

9.5493 

quires 

20 

sheets 

480 or 500 

cubic feet 

100 

cubic meters ----- 

- - - 2 8317 

degrees 

360 

quadrants 

4 

radians 

6.2832 

radians/socond 

7.2722X10-5 

degrees /second - - - - 

- - - 6 

radians /second 

0.10472 

radians /S6 c2 

0.0017453 

revolutions /sec* 

2.7778X10--* 

radians /sec* 

0.10472 

revolutions /min* 

3600 



A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Reyns 

centipoises 

6.69476 X10< 


pound-sec /sq inch 

1 

Rods (British, volume) 

cubic feet 

1000 


cubic meters 

28.317 

Rods (surveyors’ measure) - - 

- - chains (Gunter’s) - - - 

- - - 0.25 


chains (Ramden’s) 

0.165 

t4 

feet 

16.5 

44 

furlongs 

0.025 

44 

inches 

198 

« - - 

- - links (Gunter’s) - - - - 

- - - 25 

44 

links (Ramden’s) 

16.5 

44 

meters 

5.029216 


miles 

0.003125 


perches 

1 

“ - - 

- - yards ------- 

- - - 5.5 

Roods (British) 

acres 

0.25 

•* 

ares 

10.117 

*• 

square perches 

40 


square yards 

1210 

Ropes (British) - ... - 

- - feet -------- 

- - - 20 

•* 

meters 

6.0960 

Rydberg units of energy 

electron volts 

13.54 

Sacks (British) 

bushels (British) 

3 

“ 

cubic meters 

0.10911 

Scruples ------- 

- - drams (avoirdupois) - - 

- - 0.7314286 


drams (troy) 

1/3 


grains 

20 

tt 

grams 

1.2959784 

tt 

milligrams 

1295.9784 

** _ _ _ _ 

- - ounces (avoirdupois) - - ■ 

> - - 0.0457143 

44 

ounces (troy) 

0.0416667 

44 

pennyweights 

0.833333 

if 

pounds (avoirdupois) 

0.00285714 

ii 

pounds (troy) 

0.003472222 

Seams (British) ----- 

- - bushels (British) - - - . 

. - - 8 


cubic meters 

0.29095 

t§ 

gallons (British) 

64 

Seconds 

minutes 

1/60 

» 

degrees 

2.77778 XI 0-* 


- - radians ------- 

. - - 4.84814X10’« 

Seconds (mean solar) 

seconds (sidereal) 

1 . 00273791 

Seconds (sidereal) 

seconds (mean solar) 

0.9972696 

Sections 

square miles 

1 

Siegbahn (KX) units 

angstrom units 

1 .00202 

Siemens units- ----- 

- - ohms (int) ------ 

. - - 0.94073 

Signs 

degrees 

30 

Skeins 

feet 

360 

#f 

meters 

109.728 

Slugs 

geepounds 

1 

44 

- - kilograms ------- 

. - - 14.594 

tt 

pounds 

32.174 

Slugs /cubic foot 

grams/cubic cm 

0.51538 

Space, entire (solid angle) 

steradians 

12.5664 

Spans 

centimeters 

22.86005 

«* 

fathoms 

0.125 

tt 

feet 

0.75 


A TABLE OF CONVERSION FACTORS 


1837 


To convert from 

To 

Multiply by 

Spans 

yards 

0.25 

Spheres (solid angle) 

hemispheres 

2 


steradians 

12.5664 

Spherical right angles 

hemispheres 

0.25 


- spheres 

- - 0.125 


steradians 

1 . 5708 

Square centimeters 

circular millimeters 

127.32 

** 

circular mils 

197350 


square chains (Gunter’s) 

2.47107X10-71 

** * * - - 

- square decimeters - - - - 

- - 0.01 


square feet (British) 

0 001076393 


square feet (U. S.) 

0.001076387 


square inches (British) 

0.15500056 

** 

square inches <U. S.) 

0.15499969 

i< 

- square links (Gunter’s) - - 

- - 0.00247107 


square meters' 

1 X10-* 

tt 

square millimeters 

100 

** 

square mils 

154999 7 

“ 

square rods 

3 95367 X10'«‘ 

“ - . w - 

• square yards 

- - 1.1960X10“‘* 

Sq cm-cm2 (moment of area) 

sq inch-inch^ 

0.024025 

Square cm /day 

square cm/second 

1.1574X10-* 

Sq chains (Gunter's) 

acres 

0.1 


square feet 

4356 

. 

' square inches - - * - - 

- - 627264 

<1 

square links (Gunter’s) 

10000 


square meters 

404.689 


square miles 

1 .5625X10“< 


square rods 

*16 

“ . - - . 

■ - square yards - . - - - 

- - 484 

Square chains (Ramden's) 

acres 

0.229568 

** 

square feet 

10000 

*• 

square rods 

36.7309 

Square decimeters 

square centimeters 

100 

- 

- square inches ----- 

- - 15.500 

If 

square msters 

0.01 

Square degrees 

steradians 

3.0462 XI 0“^ 

Square dekameters 

acres (U. S.) 

0.02471044 

** 

square meters 

100 


- square yards ----- 

- - 119.60 

Square feet (British) 

square meters 

0.09290289 

Square feet (U. S.) 

acres 

2.29568X10-* 

it 

ares 

9.290341 X10-A 


square centimeters 

929.0341 

<1 W » » • • 

- square chains (Gunter’s) - - 

- - 2.29568X10“^ 


square chains (Ramden's) 

1 X10“* 

v« 

square inches 

144 

«« 

square links (Gunter’s) 

2.29568 

ft 

square links (Ramden’s) 

1 

(f 

- square meters ----- 

- - 0.09290341 

t* 

square miles 

3.68701X10”* 

tt 

square rods 

0.00367309 

it 

square yards 

1/9 

Sq fooMoot^ (moment 

sq Inch-Inch* 

20736 

of area) 

Square hectometers 

acres (British) 

2.471058 

II 

acres (U. S.) 

2.471044 
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To convert from 

To 

Multiply by 

Square inches (British) 

square centimeters 

6.4515898 

Square inches (U. S.) 

circular mils 

1273240 

«« 

square centimeters 

6.4516258 

it 

square chains (Qunter's) 

1.59423 XI 0“« 

*• - - - - 

- square feet ------- 

- 1/144 

it 

square links (Qunter's) 

0.0159423 

t! 

square meters 

6.4516258X10“^ 

it 

square mils 

1 X10« 

it 

square yards 

7. 71 605 XI 0-^ 

Sq inch-inch^ (moment of area) - 

- sq cm-cm^ ------- 

- 41.623 

tt 

sq foot-foot* 

4.8225X10“« 

Square inches /second 

sq cent! meters /second 

6.4516 

Square kilometers 

acres (British) 

247.1058- 

it 

acres (U. S.) 

247.1044 

it ^ ^ 

- ares - -- -- -- -- 

- 10000 

II 

hectares 

100 

II 

square feet 

1.0764X107 

II 

square meters 

1 X106 

II 

square miles (British) 

0.3861028 

II „ _ _ 

- square miles (U. S.) - - - - 

- 0.3861006 

<1 

square yards 

1.1960X10® 

Square links (Qunter's) 

acres (U. S.) 

1 X10-* 

4t 

square centimeters 

404.68 

tt 

square chains (Qunter's) 

1 X10-< 

** - - - 

- square feet ------- 

- 0.4356 

ft 

square inches 

62.7264 

ft 

square meters 

0.040468 

ft 

square rods 

0.0016 

tt 

square yards 

0.0484 

Square links (Ramden's) cf square feet (U. S.) -------- 

- 

Square meters 

acres (British) 

2.471058X10“® 

il 

acres (U. S.) 

2.471044X10“® 

if 

ares 

0.01 

44 

hectares 

1 X10“® 

II 

- square centimeters ----- 

- 10000 


square chains (Qunter's) 

0.00247104 

11 

square feet (British) 

10.76393 

•* 

square feet (U. S.) 

10.76387 

it 

square inches 

1550.0 


- square kilometers ----- 

- 1X10“« 

II 

square links (Qunter's) 

24.7104 

II 

square millimeters 

1 xio« 

II 

square miles 

3.8610X10-7 

II 

square rods (U. S.) 

0.0395367 

« ------ 

- square yards (British) - - - - 

- 1.196992 

It 

square yards (U. S.) 

1.195985 

Square miles 

acres 

640 

44 

square chains (Qunter's) 

6400 

44 

square feet 

2.78784X107 

44 

- square kilometers ----- 

- 2.589998 

ft 

square meters 

2589998 

44 

square rods 

102400 

II 

square yards 

3.0976X10® 

49 

townships 

0.0277778 

Square millimeters 

circular millimeters 

1.27324 

ft 

circular mile 

1973.52 

«« 

square centimeters 

0.01 
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To oonTort from 

To 

Multiply by 

Square millimeters 

square inches 

0.0015500 


square meters 

1 xio-« 


square mils 

1550.0 

Square mils 

circular mils 

1 . 27324 



- - square centimeters - - - 

- - - 6.45162X10-4 


square inches 

1 xio-« 

** 

square millimeters 

6.45162X10’^ 

Square perches (British and U. S.) cf square rods 


Square poles (British) 

square yards 

30.25 

Square rods 

~ - acres ------- 

- - - 0.00625 

** 

ares 

0.2529295 


square chains (Qunter^s) 

0.0625 


square chains (Ramden^s) 

0.027225 


square feet 

272.25 

$1 

- - square inches - - - - 

• - - 39204 

it 

square links (Qunter’s) 

625 

1* 

square meters 

25.29295 

it 

square miles 

9. 765625 XI O’* 

II 

square yards 

30.25 

Square yards (British) - - 

- - acres (British) - - - - 

- - - 2.06612X10’* 


roods (British) 

8.26446X10’* 

11 

square meters 

0.8361259 

Square yards (U. S.) 

acres (U. S.) 

2.06612X10’* 

II 

ares 

0.006361307 

*' - - - 

- - square centimeters - - - 

- - - 8361.317 

II 

square chains (Gunter's) 

0.00206612 

ti 

square chains (Ramden's) 

0.9X10’* 

II 

square feet 

9 

It 

square inches 

1296 

** - - - . 

- - square links (Gunter's) - 

- - - 20.6612 

It 

square meters 

0.8361307 

it 

square miles 

3.22831 X10’» 

It 

square rods 

0.03305785 

Statamperes 

abamperes 

3.33560X10’” 

II 

- - amperes (abs) - - - - 

- - - 3,33560Xl0-« 

Statcouiombs 

abcou'ombs 

3.33560X10’” 

it 

coulombs (abs) 

3.33560X10’W 


electronic charges 

2.0947X10* 

Statcoulombs/kilogram 

statcoutombs/dyne 

1.0197X10’* 

Statcoulombs/pound - - - 

- - statcoulombs/dyne - - - 

- - - 2.2481 X10’* 

Statfarads 

abfarads 

1.11263X10-21 

II 

farads (abs) 

1 .11263X10’” 

It 

microfarads (abs) 

1.11263X10’* 

Stathenries 

abhenries 

8.98776X102® 

•1 

- - henries (abs) - - - - 

- - - 8.98776X10” 

u 

millihenries (abs) 

8.98776X101* 

Statmhos 

mhos (int) 

1.11263X10’” 

Statohms 

abohms 

8.98776X102® 

(( 

ohms (abs) 

8.98776X10” 

Statvotts 

- - abvolts ------ 

- - - 2.99796X101® 

II 

volts (abs) 

299.796 

Statvolts/®C 

microvolts (ab8)/®C 

2.99796X10* 

Statvolts/®F 

microvolts (ab8)/®C 

5.39633X10* 

Statvoits/inch 

volts (abs) /cm 

118.05 

Statwebers 

electromagnetic cgs units 

2.99796X101® 


of magnetic flux 
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A TABLE OF CONVERSION FACTORS 


To convert from 

To 

Multiply by 

Statwebers 

electrostatic cgs units 

1 


of magnetic flux 


4« 

maxwells (abs) 

2.99796 XI QW 

** 

webers 

299.796 

Steradiana 

hemispheres 

0.15916 

-1 - 

- solid angles ------ 

- - 0.079578 


spheres 

0.079578 

44 

spherical right angles 

0.63664 

it 

square degrees 

3282.8 

Stores 

cubic meters 

1 

......... 

- liters - -- -- -- - 

- - 999.973 

Stokes 

centistokes 

180 


cgs units of kinematic 

1 


viscosity 



poise-cm^/gram 

1 

Stones (British) 

kilograms 

6.3503 


- pounds (avoirdupois) - - - 

- - 14 

Strikes (British) 

bushels (British) 

2 

It 

cubic meters 

0.072737 

Toises (French) 

meters (legal 1799) 

1 . 9490365 


meters (measured 1887) 

1.949090 

Tonne cf ton (metric) 

- Pans feet (pieds) - « - - 

- - 6 



Tons (long) 

dynes 

9. 9640X10* 

<1 

hundredweights (short) 

22.400 

It 

kilograms 

1016.0470 

II _____ 

- ounces (avoirdupois) - - - 

- - 35840 

II 

pounds (avoirdupois) 

2240 

II 

pounds (troy) 

2722.22 

II 

tons (metric) 

1.0160470 

It 

tons (short) 

1.12 

Tons (long) /sq foot - - - - - 

- dynes/sq cm ------ 

- - 1.07251 X10® 

Tons (iong)/8q inch 

dynes/sq cm 

1 .5444X10® 


kilograms/sq mm 

1 . 57487 

Tons (metric) 

grams 

1X10® 


hundredweights (short) 

22.046223 

«< 

- kilograms ------- 

- - 1000 

44 

ounces (avoirdupois) 

35273.96 

f4 

pounds (avoirdupois) 

2204.62 


pounds (troy) 

2679.23 

44 

tons (long) 

0.984207 

-r - 

- tons (short) ------ 

- - 1.10231 

Tons (short) 

dynes 

8.89644X10® 

Si 

hundredweights (short) 

20 

MS 

kilograms 

907.18486 

44 

ounces (avoirdupois) 

32000 

4i 

- ounces (troy) ----- 

- - 29166.66 

Si 

pounds (avoirdupois)^ 

2000 

St 

pounds (troy) 

2430.56 

44 

tons (long) 

0.892857 

44 

tons (metric) 

0.907185 

Tons (short) of water /24 hours - 

- cubic feet/hour ----- 

- - 1.3349 

II 

gallons (U. S.) /minute 

0.16643 

Tons (short) /sq foot 

atmospheres 

0.94509 


dynes/sq cm 

9.57607X10® 


kilograms/sq meter 

9764.87 

St 

pounds/sq inch 

13.8889 
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To convert from 

I’o 

Multiply by 

Tons (short) /sq inch 

dynes /sq cm 

1.37895X10® 


kilograms/sq meter 

1406135 


kilograms /sq mm 

1.406135 

Tons (short) /24 hours 

pounds/hour 

83 . 3333 

Townships (U. S.) - . . . . 

- acres - 

- - 23040 


square kilometers 

93.240 


square miles 

36 

Tuns 

gallons 

252 

Volts (abs) 

abvolts 

1 X10® 


- microvolts (abs) - - - - 

- - 1 X106 


statvolts 

0.0033356 


volts (mt) (1948) 

0.99967 


volts (int) (a) 

0.99966 


volts (int) (v) 

0 99958 

Volts (int) (1948) 

- volts (abs) ------ 

- - 1 . 00033 

Volts (int) (a) based on 

volts (abs) 

1 . 00034 

int volt and ampere 



Volts (int) (v) based on 

volts (abs) 

1.00042 

the electromotive force 



of a Weston cell as 



1.0183 volts at 20°C 



Volts (int) (England before 

volts (int) (v) 

0.99870 

1906) 



Volts (int) (England 1906-1908) 

volts (int) (v) 

0.99894 

Volts (int) (England 1909-1910) - 

- volts (int) (v) ----- 

- - 0.99990 

Volts (Int) (Germany and France 

volts (int) (v) 

0.99968 

before 1911) 



Volts (int) (U. S. before 1911) 

volts (int) (v) 

0.99916 

Volt-electronic charge-seconds 

quanta 

2.4292X10*4 

Volt-faraday-seconds 

quanta 

1.4724X10» 

Volt-seconds ------- 

- maxwells ------- 

- - 1X10® 

Volts /®C 

joules /coulomb/®C 

1 

Watt-hours (abs) 

btu (mean) 

3.4130 


calories, gram (mean) 

860.01 

ti 

calories, kg (mean) 

0 86001 

ii 

- foot-pounds ------ 

- - 2655.3 

<4 

horsepower-hours 

0 0013410 

<4 

joules (abs) 

3600 

44 

kilogram-meters 

367.09 

44 

kilowatt-hours (abs) 

0.001 

Watts (abs) ------- 

- btu (mean) /hour - - - - 

- - 3.41304 


btu (mean) /minute 

0.056884 

44 

calories, kg (mean) /min 

0.014333 

44 

ergs /second 

1X107 

44 

foot-pounds/minute 

44.254 

44 _ - 

- foot-pounds /second - - - 

- - 0.73756 


horsepower 

0.0013410 

44 

horsepower (electrical) 

0.0013405 

44 

horsepower (metric) 

0.0013596 

44 

joules (abs) /second 

1 

44 » ^ • 

- kg-meters /second - - - - 

- - 0.10197 

41 

kilowatts (abs) 

0.001 

44 

watts (Int) (1948) 

0.999835 

Watts (int) (1948) 

watts (abs) 

1.000165 

Watts (int) (v) 

watts (abs) 

1.00032 
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To cooTert from 

To 

Multiply by 

Watts (ab8)/8q inch 

btu/sq foot /minute 

8.1913 


foot-pounds /sq ft/minute 

6372.6 


horsepower/sq foot 

0.19310 

Watts /(cm*) (®C/cm) 

btu/(hr) (ft*) (®F/inch) 

693.6 

Watts of maximum visibility radiation 

lumens 

• - 680 

Wave lengths of the red 

feet (British) 

2. 11236048 XI 0-« 

line of cadmium 

feet (U. S.) 

2.112354567X10'^ 


meters 

6.4384696X10-7 


millimeters 

0.00064384696 

•• - - - . 

yards (British) ----- 

- - 7.0412016X10-7 


yards (U. S.) 

7.0411819X10-7 

Webers 

electromagnetic cgs units 

1 X 103 


of magnetic flux 


it 

electrostatic cgs units 

0.0033359 


of magnetic flux 


f« 

lines 

1X10» 


maxwells ------- 

- - 1X10* 

•* 

statwebers 

0.0033359 

Weeks 

days 

7 

•* 

hours 

168 

** 

minutes 

10080 

•* - 

seconds ------- 

- - 604800 

Weys (British, capacity) 

bushels (British) 

40 

Weys (British, mass) 

pounds 

252 

Yards (British) 

barleycorns (British) 

108 


centimeters 

91.43992 


meters ------- 

- - 0.9143992 


poles (British) 

0.181818 

** 

quarters (British, linear) 

4 

If 

wave length of the red 

1420212 


line of cadmium 


ft 

yards (U. S.) 

0 . 9999972 

Yards (U. S.) 

centimeters ------ 

- - 91.440183 

tt 

chains (Gunter's) 

0.0454545 


chains (Ramden’s) 

0.03 

•• 

fathoms 

0.5 

** 

foot 

3 

1* _______ 

furlongs ------- 

- - 1/220 

ti 

inches 

36 

II 

links (Gunter’s) 

V 4. 54545 

•• 

meters 

0.91440183 

II 

miles 

5. 681 82 XI O-^ 

II _ 

rods - -- -- -- - 

- - 0.181818 

Years (leap) 

days 

366 

“ 

hours 

8784 

Years (tropical, mean solar) 

days (mean solar) 

365.2422 

•* 

hours (mean solar) 

8765.8128 

it m m m 

seconds (mean solar) - - - 

- . 3.155693X107 

ft 

years (sidereal) 

1.00273780 

Years (sidereal) 

days (mean solar) 

365.2564 

u 

days (sidereal) 

366.2564 

tt 

hours (mean solar) 

8766.144 

M 

years (mean solar) 

0.99726968 


i 
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VISCOSITY COJWERSION TABLE 

Poise =* c. g. s. unit of absolute viscosity. Centipoise « 0.01 poise. 

Stoke » c. g. s. unit of kinematic viscosity. Centistoke « 0.01 stoke. 

Centipoises = centistokes X density (at temperature under consideration). 

Reyn (1 lb. sec. per sq. in.) = 69 X 10* centipoises. 

CENTISTOKES TO SAYBOLT, REDWOOD AND ENGLER UNITS 

Clf. Jour, Inst Pet Tech., Vot 22, p. 21 (1936): Reports of A. S. T, M, 
Committee D-2, 1936 and 1937. 

The values of Saybolt Universal Viscosity at 100°F and at 210®F are taken directly 
from the comprehensive ASTM Viscosity Tables, Special Technical Publication No. 
h3A (1953) by permission of the publishers, American Society for Testing Materials, 
1916 Race St,, Philadelphia 3, Pa. 


atistokes 

Saybolt LInivorsal Visctisity at 

Redwootl Secxmds at 

Engler 
Decrees at 
all romps. 

100°F. 

130°F 

210°F. 

70‘’F. 

140°F. 

200®F. 

2.0 

32.62 

32.68 

32.85 

30.2 

31.0 

31.2 

1.14 

3.0 

36.03 

36.10 

36.28 

32.7 

33.5 

33.7 

1.22 

4.0 

39.14 

39.22 

39.41 

35.3 

36.0 

36.3 

1.31 

5.0 

42.35 

42.43 

42.65 

37.9 

38.5 

38.9 

1.40 

6.0 

45.56 

45 65 

45.88 

40.5 

41 .0 

41.5 

1.48 

7.0 

48.77 

48.86 

49.11 

43.2 

43 7 

44.2 

1.56 

8.0 

52.09 

52.19 

52 45 

46 0 

46.4 

46.9 

1.65 

9.0 

55.50 

55.61 

55.89 

48.9 

49.1 

49.7 

1.75 

10.0 

58.91 

59.02 

59 32 

61.7 

52.0 

52.6 

1.84 

11.0 

62.43 

62.55 

62.86 

54.8 

55 0 

55.6 

1.93 

12.0 

66.04 

66.17 

66.50 

57.9 

58.1 

58.8 

2.02 

14.0 

73.57 

73.71 

74 09 

64.4 

64.6 

65.3 

2.22 

16.0 

81.30 

81.46 

81.87 

71.0 

71.4 

72.2 

2.43 

18.0 

89.44 

89.61 

90.06 

77.9 

78.5 

79.4 

2.64 

20.0 

97.77 

97.96 

98.45 

85.0 

85.8 

86.9 

2.87 

22.0 

106.4 

106.6 

107 1 

92.4 

93.3 

94.5 

3.10 

24.0 

115.0 

115 2 

115.8 

99.9 

100.9 

102.2 

3.34 

26.0 

123.7 

123.9 

124.5 

107.5 

108.6 

110 0 

3.58 

28.0 

132.5 

132.8 

133.4 

115.3 

116.5 

118.0 

3.82 

30.0 

141.3 

141.6 

142.3 

123.1 

124.4 

126.0 

4.07 

32.0 

150.2 

150.5 

151.2 

131.0 

132.3 

134.1 

4.32 

34.0 

159.2 

159.5 

160.3 

138.9 

140.2 

142.2 

4.57 

36.0 

168.2 

168.5 

169.4 

146.9 

148.2 

150.3 

4.83 

38.0 

177.3 

177.6 

178.5 

155.0 

156.2 

158.3 

5.08 

40.0 

186.3 

186.7 

187.6 

163.0 

164.3 

166.7 

5.34 

42.0 

195.3 

195,7 

196 7 

171.0 

172.3 

175.0 

5.59 

44.0 

204.4 

204.8 

205.9 

179.1 

180.4 

183.3 

5.85 

46.0 

213.7 

214.1 

215.2 

187.1 

188.5 

191 .7 

6.11 

48.0 

222.9 

223.3 

224.5 

195.2 

196.6 

200.0 

6.37 

50.0 

60.0 

70.0 

80.0 
90.0 

100.0* 

232.1 

278.3 

324.4 
370.8 

417.1 

463.5 

232.5 

278.8 
325.0 

371.5 

417.9 
464.4 

233.8 

280.2 

326.7 
373,4 
420.0 

466.7 

203.3 
243.5 

283.9 

323.9 

364.4 

404.9 

204.7 
245.3 
286.0 
326.6 
367 4 
408.2 

208.3 

250.0 

291.7 

333.4 

375.0 

416.7 

6.63 

7.90 

9.21 

10.53 

11.84 

13.16 


= 102 X 


• At hioher values use the same ratio as above for 100 cent.stoke.; 102 cnti.toka. 

4.635 Saybolt seconds at 100 F. «nuivalont to a kinematic viscosity determined at *®F.. 

To obtain the Saybolt Universal viscos ty^^^^^^ 1 + (t - 100) 0.000064; l6 

multiply the equivalent Saybolt Universal v uy Saybolt Universal Viscosity at 210®F. 

centistokes at SlO^F are equivalent to 58.91 x i.uuru, or o 
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VISCOSITY COMPARISON CHART 

Originally this chart was prepared by the Chemical Division of Armour & Co. as 
an aid in its own work where quick, approximate conversions were often more im- 
portant than absolute accuracy. It is reproduced here with their permission for use 
under similar conditions. 

A straight-edge lined up with the known viscosity reading and, to insure per- 
pendicularity, with the top and bottom scales (Units Viscosity scale; i.e., absolute 
viscosity) permits approximate, corresponding readings on all other scales. 

For instructions on use and for examples see following pages. 
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VISCOSITY COMPARISON CHART (Continued) 
Instructions— Read Carefully 

Scries niOTked with an asterisk _(*) may be compared with each other or read 
directly to Poises (i.e., absolute viscosity) on the top and bottom (Units Viscosity) 
^ales. Un ml other scales direct conversions may be made between scales or read 
directly to stokes (i.e., kinematic viscosity) on the Units Viscosity scale (top and 
bottom scales). ^ 

With the exception of Gardner-Holdt and Gardner Lithographic Scales comparisons 
are made directly at the same temperature. 

For examples, see following page. 
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VISCOSITY COMPARISON CHART (Continued) 

Examples 

To convert: “Sayboll Universal, 1000 seconds at 212T” to “Engler Degrees at 
212T”. Lhie up straight-edge at “Saybolt Universal 1000” using top and tottom 
(Units Viscosity) scales to insure perpendicularity. Intersection on Engler Scale 
shows “27 Engler Degrees at 212®F.^’ 

To convert: “Saybolt Universal, 1000 seconds at 212T, density 0.800” to “Gardner- 
Holdt at 25®C (77®F).” Line up straight-edge passing through “Saybolt Universal” 
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VISCOSITY COMPARISON CHART (Continued) 

M/^iCTAd I • I . « ^ y . . 


shows “2.0 stokes .(kinematic^’’ IviuIfelyTtok^ densiTv T’ X 0 MofT 

poi^ (atwolute). Line up straisht-edj'e at “1.6” on top and bottom (Units Visoosity) 

th?maS?K212$ "" “Gardner-ILifdt” scale sliows “G". That il 

this material at 212 1* has the same viscosity that Gardner-Uoldt “G” has at 25°C. 
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CONVERSION OF WEIGHINGS IN AIR TO WEIGHINGS 

IN VACUO 

If the mass of a substance in air is M/, its density D«, the density of weights used 
in making the weighing Dw, and the density* of air Da, the true mass of the sub- 
stance is vacuo, Mvac is 

- i) 

For most purposes it is sufficient to assume a density of 8.4 for brass weights, and 
a density of 0.0012 for air under ordinary conditions. The equation then becomes 


Mvac == M/+ 0.001 2Mf 


iL Id 


This table which follows gives the values of k (buoyancy reduction factor), which 
is the correction necessary because of the buoyant effect of the air upon the object 
weighed; the table is computed for air with the density of 0.0012; m is the weight in 
grams of the object when weighed in air; weight of object reduced to “in vacuo” 

"^1000 


Denttity of 
object weighed 


Buoyancy reduction factor, k 


Brass weights, 
density =8.4 

Pt or Pt-lr 

weights, den.sity =21.5 

A1 or qiiurtjs weights, 
density ==2.7 

Gold weights, 
density * 17 

0.2 

5.89 

5.98 

5.58 

5.97 

0.3 

3.87 

3.96 

3.56 

3.95 

0.4 

2.87 

2.95 

2.55 

2.94 

0.5 

2.26 

2.35 

1.95 

2.34 

0.6 

1.86 

1.95 

1.55 

1.93 

0.7 

1.57 

1.66 

1.26 

1.65 

0.75 

1.46 

1.55 

1.15 

1.53 

0.80 

1.36 

1.45 

1.05 

1.43 

0.82 

1.32 

1.41 

1.01 

1.39 

0.84 

1.29 

1.37 

0.98 

1.36 

0.86 

1.25 

1.34 

0.94 

1.33 

0.88 

1.22 

1.31 

0.91 

1.29 

0.90 

1.19 

1.28 

0.88 

1.26 

0.92 

1,16 

1.25 

0.85 

1.24 

0.94 

1.13 

1.22 

0.82 

1.21 

0.96 

1.11 

1.20 

0.80 

1.18 

0.98 

1.08 

1.17 

0.77 

1.16 

1.00 

1,06 

1.15 

0.75 

1.13 

1.02 

1.03 

1.12 

0.72 

1.11 

1.04 

1.01 

1.10 

0.70 

1.08 

1.06 

0.99 

1,08 

0.68 

1.06 

1.08 

0.97 

1.06 

0.66 

1.04 

1.10 

0.95 

1.04 

0.64 

1.02 

1.12 

0.93 

1.02 

0.62 

1.00 

1.14 

0.91 

1.00 

0.60 

0.98 

1.16 

0.89 

0.98 

0.58 

0.96 

1.1S 

0.87 

0.96 

0.56 

0.95 

1.20 

0.86 

0.95 

0.55 

0.93 

1.25 

0.82 

0.91 

0.51 

0.89 

1.30 

0.78 

0.87 

0.47 

0.85 

1.35 

0.75 

0.83 

0.44 

0.82 

1.40 

0.71 

0.80 

0.40 

0.79 

1.50 

0.66 

0.74 

0.35 

0.73 

1.6 

0.61 

0.69 

0.30 

0.68 

1.7 

0.56 

0.65 

0.25 

0.64 

1.8 

0.52 

0.61 

0.21 

0.60 

1.9 

0.49 

0.56 

0.18 

0.56 

2.0 

0.46 

0.54 

0.15 

0.53 

2.2 

0.40 

0.49 

0.09 

0.48 

2.4 

0.36 

0.44 

0.05 

0.43 


special table: Specific Gravity of Air, 
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CONVERSION OF WEIGHINGS IN AIR TO WEIGHINGS IN VACUO 


Density of 
object weighed 


2 6 
2.8 
3.0 
3.5 

4 

5 

6 

7 

8 
9 

10 

12 

14 

16 

18 

20 

22 


Buoyancy reduction factor, k 


brass weights, 
density *= 8 .4 

PlorPl-lr 

weights, density =» 21 .5 

A1 or quartz weiglits 
density = 2.7 

Gold weights 
density = 17 

0.32 

0.41 

0.01 

0.39 

0.29 

0.37 

-0.02 

0.36 

0.26 

0.34 

-0.05 

0.33 

0.20 

0.29 

-0.11 

0.27 

0.16 

0.24 

-0.15 

0.23 

0.10 

0.18 

-0.21 

0.17 

0.06 

0.14 

-0,25 

0.13 

0.03 

0.12 

-0.28 

0.10 

0.01 

0.09 

-0.30 

0.08 

—0.01 

0.08 

-0,32 

0.06 

-0.02 

0.06 

-0.33 

0.05 

—0.04 

0.04 

-0.35 

0.03 

-0.06 

0.03 

-0.37 

0.02 

-0.07 

0.02 

-0 38 

0.00 

-0.08 

0.01 

-0.39 

0.00 

-0.08 

0.00 

-0.39 

-0.01 

-0.09 

0.00 

-0 40 

-0.02 


USE OF COINS AS WEIGHTS 

(Approximate values for United States coins.) 

One 50^ piece = 12,5 grams = 200 grains (avoir.) 
One 25 piece = 6.25 grams = 100 grains (avoir.) 

One 10^ pie<;e = 2.5 grams = 40 grains (avoir.) 

One 5^ piece = 5 grams = 80 grains (avoir.) 

One ij^ piece = 3.1 grams = 50 grains (avoir.) 

One 10^ piece + two 50^ pieces = 27.5 grams = 440 
grains, or approximately one ounce; i. e. 437.5 grains. 


HOUSEHOLD UNITS 


(Approximate values.) 


1 Pint 
1 Cup 

1 Tablespoon 
1 Teaspoon 


2 cups = 0.47 liter 

16 tablespoons = 0.5 pint = 237 ml 

3 teaspoons = 15 ml 
4.9 ml 
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MOLAR EQUIVALENT OF ONE LITER OF GAS AT 
VARIOUS TEMPERATURES AND PRESSURES 

The values in this table, which give the number of moles in one liter of gas, are 
based on the property of an “ideal’^ gas and were calculated by use of the formula; 

P 27^ 1 

moles/Uter = _ x X ^ 

where P is the pressure in millimeters of mercury and T is the temperature in degrees 
Absolute (= rC + 273). 

To convert to moles per cubic foot multiply the values in the table by 28.316. 


Pressure 



Temperature ®C 



mercury 

10® 

o 

w 

rH 

14® 

16® 

18® 

20® 

655 

0.03712 

0.03686 

0.03660 

0.03634 

0.03610 

0.03585 

660 

3731 

3714 

3688 

3662 

3637 

3612 

665 

3768 

3742 

3716 

3690 

3665 

3640 

670 

3796 

3770 

3744 

3718 

3692 

3667 

675 

3825 

3798 

3772 

3745 

3720 

3695 

680 

0.03853 

0.03826 

0.03800 

0.03773 

0.03747 

0.03694 

685 

3881 

3854 

3827 

3801 

3775 

3749 

690 

3910 

3882 

3855 

3829 

3802 

3776 

695 

3938 

3910 

3883 

3856 

3830 

3804 

700 

3967 

3939 

3911 

3884 

3858 

3831 

702 

0.03978 

0.03950 

0.03922 

0.03895 

0.03869 

0.03842 

'04 

3989 

3961 

3934 

3906 

3880 

3853 

706 

4000 

3972 

3945 

3917 

3891 

3864 

r08 

4012 

3984 

3956 

3929 

3902 

3875 

710 

4023 

3995 

3967 

3940 

3913 

3886 

712 

0.04035 

0.04006 

0.03978 

0.03951 

0.03924 

0.03897 

714 

4046 

4018 

3989 

3962 

3935 

3908 

716 

4057 

4029 

4001 

3973 

3946 

3919 

718 

4068 

4040 

4012 

3984 

3957 

3930 

720 

4080 

4051 

4023 

3995 

3968 

3941 

722 

0.04091 

0.04063 

0.04034 

0.04006 

0.03979 

0.03952 

724 

4103 

4074 

4045 

4017 

3990 

3963 

726 

4114 

4085 

4057 

4028 

4001 

3973 

728 

4125 

4096 

4068 

4040 

4012 

3984 

730 

4136 

4108 

4079 

4051 

4023 

3995 

732 

0.04148 

0.04119 

0,04090 

0.04062 

0.04034 

0.04006 

7^4 

4159 

4130 

4101 

4073 

4045 

4017 

736 

4171 

4141 

4112 

4084 

4056 

4028 

738 

4182 

4153 

4124 

4095 

4067 

4039 

740 

4193 

4164 

4135 

4106 

4078 

4050 

742 

0.04204 

0,04175 

0.04146 

0.04117 

0.04089 

0.04061 

744 

4216 

4186 

4157 

4128 

4100 

4072 

746 

4227 

4198 

4168 

4139 

4111 

4083 

748 

4239 

4209 

4179 

4151 

4122 

4094 

760 

4250 

4220 

4191 

4162 

4133 

4105 

752 

0.04261 

0.04231 

0,04202 

0.04173 

0.04144 

0.04116 

754 

4273 

4243 

4213 

4184 

4155 

4127 

756 

4284 

4254 

4224 

4195 

4166 

4138 

758 

4295 

4265 

4235 

4206 

4177 

4149 

760 

4307 

4276 

4247 

4217 

4188 

4160 

762 

0.04318 

0.04287 

. 0.04258 

0.04228 

0.04199 

0.04171 

764 

4329 

4299 

4269 

4239 

4210 

4181 

766 

4341 

4310 

4280 

4250 

4221 

4192 

768 

4352 

4321 

4291 

4262 

4232 

4203 

77C 

4363 

4333 

4302 

4273 

4243 

4214 

772 

0.04375 

0.04344 

0.04314 

0.04284 

0.04254 

0.04225 

774 

4386 

4355 

4325 

4295 

4265 

4236 

776 

4397 

4366 

4336 

4306 

4276 

4247 

778 

4409 

4378 

4347 

4317 

4287 

4258 

780 

4420 

4389 

4358 

4328 

4298 

4269 
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MOLAR EQUIVALENT OF ONE LITOR OF GAS (Continued) 


Pressure 
mm of 
mercury 
655 
660 
665 
670 
675 


22 ® 

0.03561 

3588 

3614 

3642 

3669 

0.03697 

3724 

3751 

3778 

3805 

0.03816 

3827 

3838 

3849 

3860 

0.03870 

3881 

3892 

3902 

3914 

0.03925 

3936 

3947 

3957 

3968 

0.03979 

3990 

4001 

4012 

4023 

0.04033 

4044 

4055 

4066 

4077 

0.04088 

4099 

4110 

4121 

4131 

0.04142 

4153 

4164 

4175 

4186 

0.04197 

4207 

4218 

4229 

4240 


24® 

0.03537 

3564 

3591 

3618 

3645 

0.03672 

3699 

3726 

3753 

3780 

0.03790 

3801 

3812 

3823 

3834 

0.03844 

3855 

3866 

3877 

3888 

0.03898 

3909 

3920 

3931 

3941 


_ 26 ^ 

0.03515 

3541 

3568 

3595 

3622 

0.03649 

3676 

3702 

3729 

3756 

0.03767 

3777 

3788 

3799 

3810 

0.03820 

3831 

3842 

3853 

3863 

0.03874 

3885 

3896 

3906 

3917 


ire “C 

28® 

30® 

32® 

0.03490 

0.03467 

0.03444 

3516 

3493 

3470 

3543 

3520 

3496 

3569 

3546 

3523 

3596 

3572 

3549 

0.03623 

0.03599 

0.03575 

3649 

3625 

3602 

3676 

3652 

3628 

3703 

3678 

3654 

3729 

3705 

3680 

0.03740 

0.03715 

0.03691 

3750 

3726 

3701 

3761 

3736 

3712 

3772 

3747 

3722 

3783 

3758 

3733 

0.03793 

0.03768 

0.03744 

3804 

3779 

3754 

3815 

3789 

3765 

3825 

3800 

3775 

3836 

3811 

3786 

0.03847 

0.03821 

0.03796 

3857 

3832 

3807 

3868 

3842 

3817 

3878 

3853 

3828 

3889 

3863 

3838 


0.03952 

3963 

3974 

3985 

3995 

0.03928 

3938 

3949 

3960 

3971 

0.03900 

3910 

3921 

3932 

3942 

0.03874 

3885 

3895 

3906 

3916 

0.03849 

3859 

3870 

3880 

3891 

0,04006 

4017 

4028 

4039 

4049 

0.03981 

3992 

4003 

4014 

4024 

0.03953 

3964 

3974 

3985 

3996 

0.03927 

3938 

3948 

3959 

3969 

0.03901 

3912 

3922 

3933 

3943 

0.04060 

4071 

4082 

4093 

4103 

0.04035 

4046 

4056 

4067 

4078 

0.04006 

4017 

4028 

4038 

4049 

0.03980 

3991 

4001 

4012 

4022 

0.03954 

3964 

3975 

3985 

3996 

4114 

4125 

4136 

4147 

4158 

4089 

4099 

4110 

4121 

4132 

4060 

4070 

4081 

4092 

4102 

4033 

4043 

4054 

4065 

4075 

4006 

4017 

4027 

4038 

4048 

0.04168 

4179 

4190 

4201 

4211 

0.04142 

4153 

4164 

4175 

4185 

0.04113 

4124 

4134 

4145 

4155 

0.04086 

4096 

4107 

4117 

4128 

0.04059 

4070 

4080 

4091 

4101 
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FACTORS FOR REDUCING GAS VOLUMES TO NORMAL 

Examples :->(a) 20 ml of dry gas at 22°C. and 730 mm = 20 X 0.8888 17.78 ml 

at 0®C. and 760 mm. (b) 20 cc of a gas over water at 22° and 730 mm ~ 20 X 
(factor corrected for aqueous tension; i.e., 730 — 19.8 or 710.2 mm) = 20 ml of dry 


Praseure 




Temperature ®C 




mm of 









mercury 

10“ 

11® 

12® 

13® 

14® 

1.5° 

16® 

ir 

670 

0.8504 

0.8474 

0.8445 

0.8415 

0.8386 

0.8357 

0.8328 

0.8299 

672 

0.8530 

0.8500 

0.8470 

0.8440 

0.8411 

0.8382 

0.8353 

0.8324 

674 

0.8555 

0.8525 

0.8495 

0.8465 

0.8436 

0.8407 

0.8377 

0.8349 

676 

0.8580 

0.8550 

0.8520 

0.8490 

0.8461 

0.8431 

0.8402 

0.8373 

678 

0.8606 

0.8576 

0.8545 

0.8516 

0.8486 

0.8456 

0.8427 

0.6398 

680 

0.8631 

0.8601 

0.8571 

0.8541 

0.8511 

0.8481 

0.8452 

0.8423 

662 

0.8657 

0.8626 

0.8596 

0.8566 

0.8536 

0.8506 

0.8477 

0.8448 

684 

0.8682 

0.8651 

0.8621 

0.8591 

0.8561 

0.8531 

0.8502 

0.8472 

686 

0.8707 

0.8677 

0.8646 

0.8616 

0.8586 

0.8556 

0.8527 

0.8497 

688 

0.8733 

0.8702 

0.8672 

0.8641 

0.8611 

0.8581 

0.8551 

0.8522 

690 

0.8758 

0.8727 

0.8697 

0.8666 

0.8636 

0.8606 

0.8576 

0.8547 

692 

0.8784 

0,8753 

0.8722 

0.8691 

0.8661 

0.8631 

0.8601 

0.8572 

694 

0.8809 

0.8778 

0.8747 

0.3717 

0.8686 

0.8656 

0.8626 

0.8596 

696 

0.8834 

0.8803 

0.8772 

0.8742 

0.8711 

0.8681 

0.8651 

0.8621 

698 

0.8860 

0.8828 

0.8798 

0.8767 

0.8736 

0.8706 

0.8676 

0.8646 

700 

0.8885 

0.8854 

0.8823 

0.8792 

0.8761 

0.8731 

0.8700 

0.8671 

702 

0.8910 

0.8879 

0.8848 

0.8817 

0.8786 

0.8756 

0.8725 

0.8695 

704 

0.8936 

0.8904 

0.8873 

0.8842 

0.8811 

0.8781 

0.8750 

0.8720 

706 

0.8961 

0.8930 

0.8898 

0.8867 

0.8836 

0.8606 

0.8775 

0.8745 

708 

0.8987 

0.8955 

0.8924 

0.8892 

0.8861 

0.8831 

0.8800 

0.8770 

710 

0.9012 

0.8980 

0.8949 

0.8917 

0.8886 

0.8856 

0.8825 

0.8794 

712 

0.9037 

0.9006 

0.8974 

0.8943 

0.8911 

0.8880 

0.8850 

0.8819 

714 

0.9063 

0.9031 

0.8999 

0.8968 

0.8936 

0.8905 

0.8875 

0.8844 

716 

0.9088 

0.9056 

0.9024 

0.8993 

0.8961 

0.8930 

0.8899 

0.8869 

718 

0.9114 

0.9081 

0.9050 

0.9018 

0.8987 

0.8955 

0.8924 

0.8894 

720 

0.9139 

0.9107 

0.9075 

0.9043 

0.9012 

0.8980 

0.8949 

0.8918 

722 

0.9164 

0.9132 

0.9100 

0.9068 

0.9037 

0.9005 

0.8974 

0.8943 

724 

0.9190 

0.9157 

0.9125 

0.9093 

0.9062 

0.9C30 

0.8999 

0.8968 

726 

0.9215 

0.9183 

0.9151 

0.9118 

0.9087 

0.9055 

0.9024 

0.8993 

728 

0.9241 

0.9208 

0.9176 

0.9144 

0.9112 

0.9080 

0.9049 

0.9017 

730 

0.9266 

0.9233 

0.9201 

0.9169 

0.9137 

0.9105 

0.9073 

0.9042 

732 

0.9291 

0.9259 

0.9226 

0.9194 

0.9162 

0.9130 

0.9098 

0.9067 

734 

0.9317 

0.9284 

0.9251 

0.9219 

0.9187 

0.9155 

0.9123 

0.9092 

736 

0.9342 

0.9309 

0.9277 

0.9244 

0.9212 

0.9180 

0.9148 

0.9117 

738 

0.9368 

0.9334 

0.9302 

0.9269 

0.9237 

0.9205 

0.9173 

0.9141 

740 

0.9393 

0.9360 

0.9327 

0.9294 

0.9262 

0.9230 

0.9198 

0.9166 

742 

0.9418 

0.9385 

0.9352 

0.9319 

0.9287 

0.9255 

0.9223 

0.9191 

744 

0.9444 

0.9410 

0.9377 

0.9345 

0.9312 

0.9280 

0.9248 

0.9216 

746 

0.9469 

0.9436 

0.9403 

0.9370 

0.9337 

0.9305 

0.9272 

0.9240 

748 

0.9494 

0.9461 

0.9428 

0.9395 

0.9362 

0.9329 

0.9297 

0.9265 

760 

0.9520 

0.9486 

0.9453 

0.9420 

0.9387 

0.9354 

0.9322 

0.9290 

752 

0.9545 

0.9511 

0.9478 

0.9445 

0.9412 

0.9379 

0.9347 

0.9315 

754 

0.9571 

0.9537 

0.9504 

0.9470 

0.9437 

0.9404 

0.9372 

0.9339 

756 

0.9596 

0.9562 

0.9529 

0.9495 

0.9462 

0.9429 

0.9397 

0.9364 

758 

0.9621 

0.9587 

0.9554 

0.9520 

0.9487 

0.9454 

0.9422 

0.9389 


0.9647 

0.9613 

0.9579 

0.9546 

0.9512 

0.9479 

0.9446 

0.9414 

762 

0.9672 

0.9638 

0.9604 

0.9571 

0.9537 

0.9504 

0.9471 

0.9439 

764 

0.9698 

0.9663 

0.9630 

0.9596 

0.9562 

0.9529 

0.9496 

0.9463 

766 

0.9723 

0.9689 

0.9655 

0.9620 

0.9587 

0.9554 

0.9521 

0.9488 

768 

0.9748 

0.9714 

0.9680 

0.9646 

0.9612 

0.9579 

0.9546 

0.9513 

770 

0.9774 

0.9739 

0.9705 

0.9671 

0.9637 

0.9604 

0.9571 

0.9538 

772 

0.9799 

0.9764 

0.9730 

0.9696 

0.9662 

0.9629 

0.9596 

0.9562 

774 

0.9825 

0.9790 

0.9756 

0.9721 

0.9687 

0.9654 

0.9620 

0.9587 

776 

0.9850 

0.9815 

0.9781 

0.9746 

0.9712 

0.9679 

0.9645 

0.9612 

778 

0.9875 

0.9840 

0.9806 

0.9772 

0.9737 

0.9704 

0.9670 

0.9637 

780 

0.9901 

0.9866 

0.9831 

0.9797 

0.9763 

0.9729 

0.9695 

0.9662 

782 

0.9926 

0.9891 

0.9856 

0.9822 

0.9788 

0.9754 

0.9720 

0.9686 

784 

0.9952 

0.9916 

0.9882 

0.9847 

0.9813 

0.9778 

0.9745 

0.9711 

786 

0.9977 

0.9942 

0.9907 

0.9872 

0.9838 

0.9803 

0.9770 

0.9736 

788 

1.0002 

0.9967 

0.9932 

0.9897 

0.9863 

0.9828 

0.9794 

0.9761 



185S 


TEMPERATURE CC.) AND PRESSURE (760 mm Ilg) 

ffas at 22° and 710.2 mm = 20 X 0.86475 = 17.50 ml at 0°C. and 760 iniri. 
in milligrams of 1 ml of gas at JN. T. P.: — acetylene, 1.173; carbon dioxide, 1.9769; 
hydrogen, 0.0899; nitric oxide (NO), 1.3402; nitrogen, 1.25057; oxygen, 1.42904. 


Pressure 




Temperature ®C 




mercury 

00 

19® 

20® 

21® 

22® 

23® 

24® 

25® 

670 

0.8270 

0.8242 

0.8214 

0.8186 

0.8168 

0.8131 

0.8103 

0.8076 

672 

0.8295 

0.8267 

0.8239 

0.8211 

0.8183 

0.8155 

0.8128 

0.8100 

674 

0.8320 

0.8291 

0.8263 

0.8235 

0.8207 

0.8179 

0.8152 

0.8124 

676 

0.8345 

0.8316 

0.8288 

0.8259 

0.8231 

0.8204 

0.8176 

0.8149 

678 

0.8369 

0.8341 

0.8312 

0.8284 

0.8256 

0.8228 

0.8200 

0.8173 

680 

0.8394 

0.8365 

0.8337 

0.8308 

0.8280 

0.8252 

0.8224 

0.8197 

682 

0.8419 

0.8390 

0.8361 

0.8333 

0.8304 

0.8276 

0.8249 

0.8221 

684 

0.8443 

0.8414 

0.8386 

0.8357 

0.8329 

0.8301 

0.8273 

0.8245 

686 

0.8468 

0.8439 

0.8410 

0.8382 

0.8353 

0.8325 

0.8297 

0.8269 

688 

0.8493 

0.8464 

0.8435 

0.8406 

0.8378 

0.8349 

0.8321 

0.8293 

690 

0.8517 

0.8488 

0.8459 

0.8430 

0.8402 

0.8373 

0.8345 

0.8317 

692 

0.8542 

0.8513 

0.8484 

0.8455 

0.8426 

0.8398 

0.8369 

0.8341 

694 

0.8567 

0.8537 

0.8508 

0.8479 

0.8451 

0.8422 

0.8394 

0.8366 

696 

0.8591 

0.8562 

0.8533 

0.8504 

0.8475 

0.8446 

0.8418 

0.8390 

698 

0.8616 

0.8587 

0.8557 

0.8528 

0.8499 

0.8471 

0.8442 

0.8414 

700 

0.8641 

0.8611 

0.8582 

0.8553 

0.8524 

0.8495 

0.8466 

0.8438 

702 

0.8665 

0.8636 

0.8606 

0.8577 

0.8547 

0.8519 

0.8490 

0.8462 

704 

0.8690 

0.8660 

0.8631 

0.8602 

0.8672 

0.8543 

0.8515 

0.8486 

706 

0.8715 

0.8685 

0.8655 

0.8626 

0.8597 

0.8568 

0.8539 

0.8510 

708 

0.8740 

0.8710 

0.8680 

0.8650 

0.8621 

0.8592 

0.8563 

0.8534 


710 

0.8764 

0.8734 

712 

0.8789 

0.8759 

714 

0.8814 

0,8783 

716 

0.8838 

0.8808 

718 

0.8863 

0.8833 

720 

0.8888 

0.8857 

722 

0.8912 

0.8882 

724 

0.8937 

0.8906 

726 

0.8962 

0.8931 

728 

0.8986 

0.8956 

730 

0.9011 

0.8980 

732 

0.9036 

0.9005 

734 

0.9060 

0.9029 

736 

0.9085 

0.9054 

738 

0.9110 

0.9079 

740 

0.9135 

0.9103 

742 

0.9159 

0.9128 

744 

0.9184 

0.9153 

746 

0.9209 

0.9177 

748 

0.9233 

0.9202 

760 

0.9258 

0.9226 

752 

0.9283 

0.9251 

754 

0.9307 

0.9276 

756 

0.9332 

0.9300 

758 

0.9357 

0.9325 

760 

0.9381 

0.9349 

762 

0.9406 

0.9374 

764 

0.9431 

0.9399 

766 

0.9456 

0.9423 

768 

0.9480 

0.9448 

770 

0.9505 

0.9472 

772 

0.9530 

0.9497 

774 

0.9554 

0.9522 

776 

0.9579 

0.9546 

778 

0.9604 

0.9571 

780 

0.9628 

0.9595 

782 

0.9653 

0.9620 

784 

0.9678 

0.9645 

786 

0.9702 

0.9669 

788 

0.9727 

0.9694 


0.8704 

0.8729 

p.8753 

0.8778 

0.8802 

0.8827 

0.8852 

0.8876 

0.8901 

0.8925 

0.8950 

0.8974 

0.8999 

0.9023 

0.9048 

0.9072 

0.9097 

0.9121 

0.9146 

0.9170 

0.9195 

0.9219 

0.9244 

0.9268 

0.9293 

0.9317 

0.9342 

0.9366 

0.9391 

0.9415 

0.9440 

0.9464 

0.9489 

0.9514 

0.9538 

0.9563 

0.9587 

0.9612 

0.9636 

0.9661 


0.8675 

0.8699 

0.8724 

0.8748 

0.8773 

0.8797 

0.8821 

0.8846 

0.8870 

0.8895 

0.8919 

0.8944 

0.8968 

0.8992 

0.9017 

0.9041 

0.9066 

0.9090 

0.9115 

0.9139 

0.9164 

0.9188 

0.9212 

0.9237 

0.9261 

0.9286 

0.9310 

0.9335 

0.9359 

0.9383 

0.9408 

0.9432 

0.9457 

0.9481 

0.9506 

0.9530 

0.9555 

0.9579 

0.9603 

0.9628 


0.8645 

0.8670 

0.8694 

0.8718 

0.8743 

0.8767 

0.8792 

0.8816 

0.8840 

0.8865 

0.8889 

0.8913 

0.8938 

0.8962 

0.8986 

0.9011 

0.9035 

0.9059 

0.9084 

0.9108 

0.9132 

0.9157 

0.9181 

0.9206 

0.9230 

0.9254 

0.9279 

0.9303 

0.9327 

0.9352 

0.9376 

0.9400 

0.9425 

0.9449 

0.9473 

0.9498 

0.9522 

0.9546 

0.9571 

0.9595 


0.8616 

0.8640 

0.8665 

0.8689 

0.8713 

0.8738 

0.8762 

0.8786 

0.8810 

0.8835 

0.8859 

0.8883 

0.8907 

0.8932 

0.8956 

0.8980 

0.9005 

0.9029 

0.9053 

0.9077 

0.9102 

0.9126 

0.9150 

0.9174 

0.9199 

0.9223 

0.9247 

0.9272 

0.9296 

0.9320 

0.9344 

0.9369 

0.9393 

0.9417 

0.9441 

0.9466 

0.9490 

0.9514 

0.9538 

0.9563 


0.8587 

0.8611 

0.8636 

0.8660 

0.8684 

0.8708 

0.8732 

0.8757 

0.8781 

0.6805 

0.8829 

0.8853 

0.8877 

0.8902 

0.8926 

0.8950 

0.8974 

0.8998 

0.9023 

0.9047 

0.9071 

0.9095 

0.9119 

0.9144 

0.9168 

0.9192 

0.9216 

0.9240 

0.9265 

0.9289 

0.9313 

0.9337 

0.9361 

0.9385 

0.9410 

0.9434 

0.9458 

0.9482 

0.9506 

0.9531 


0.8558 

0.8582 

0.8607 

0.8631 

0.8655 

0.8679 

0.8703 

0.8727 

0.8751 

0.8775 

0.8799 

0.8824 

0.8848 

0.8872 

0.8896 

0.8920 

0.8944 

0.8968 

0.8992 

0.9016 

0.9041 

0.9065 

0.9089 

0.9113 

0.9137 

0.9161 

0.9185 

0.9209 

0.9233 

0.9258 

0.9282 

0.9306 

0.9330 

0.9354 

0.9378 

0.9402 

0.9426 

0.9450 

0.9474 

0.9499 
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FACTORS FOR REDUCING GAS VOLUMES TO NORMAL 


Pressure 
mm of 
mercury 


670 


0.8022 

672 


0.8046 

674 


0.8070 

676 


0.8094 

678 


0.8118 


0.8169 

0.8142 


0.8193 

0.8166 


0.8217 

0.8190 


0.8241 

0.8214 


0,8265 

0.8238 


0.8289 

0.8262 


0.8313 

0.8286 


0.8338 

0.8310 


0.8362 

0.8334 


0.8386 

0.8358 


0.8410 

0.8382 


0.8434 

0.8406 


0.8458 

0.8429 


0.8482 

0.8453 


0.8506 

0.8477 


0.8530 

0.8501 


0.8554 

0.8525 


0.8578 

0.8549 


0.8602 

0.8573 


0.8626 

0.8597 


0.8650 

0.8621 


0.8674 

0.8645 


0.8698 

0,8669 


0.8722 

0.8693 


0.8746 

0.8770 

0.8794 

0.8818 

0.8842 

0.8866 

0.8890 

0.8914 

0.8938 

0.8962 

0.8986 

0.8717 

1 

0.9010 

0.8980 

I 

0.9034 

0.9004 

r 

0.9058 

0.9028 

; 

0.9082 

0.9052 

1 

0.9106 

0.9076 

) 

0.9130 


) 

0.9154 


i 

0.9178 


5 

0.9202 


3 

0.9227 


0 

0.9251 


2 

0.9275 


4 

0.9299 


6 

0.9323 


8 

0.9347 


780 

0.9371 

0.9340 

782 

0.9395 

0.9363 

784 

0.9419 

0.9387 

786 

0.9443 

0.9411 

788 

0.9467 

0.9435 


0.7969 

0.7943 

0.7993 

0.7967 

0.8017 

0.7990 

0.8041 

0.8014 

0.8064 

0.8038 



0.8207 

0.8231 

0.8255 

0.8278 

0.8302 



0.8326 

0.8299 


0.8350 

0.8322 


0.8374 

0.8346 


0.8397 

0.8370 


0.8421 

0.8393 

0.8473 

0.8445 

0.8417 

0.8497 

0.8469 

0.8441 

0.8521 

0.8493 

0.8465 

0.8545 

0.8516 

0.8488 

0.8569 

0.8540 

0.8512 

0.8592 

0.8564 

0.8536 

0.8616 

0.8588 

0.8559 

0.8640 

0.8612 

0.8583 

0.8664 

0.8635 

0.8607 

0.8688 

0.8659 

0.3631 

0.8712 

0.8683 


0.8736 

0.8707 


0.8759 

0.8730 


0.8783 

0.8754 


0.8807 

0.8778 


0.8831 

0.8802 


0.8855 

0.8826 


0.8879 

0.8849 


0.8903 

0.8873 


0.8927 

0.8897 


0.8950 

0.8921 

0.8891 

0.8974 

0.8945 

0.8915 

0.8998 

0.8968 

0.8939 

0.9022 

0.8992 

0.8962 

0.9046 

0.9016 

0.8986 



0.9010 

0.9034 

0.9057 

0.9081 

0.9105 

0.9189 


0.9128 

0.9213 


0.9162 

0.9237 


0.9176 

0.9261 


0.9200 

0.9285 


0.9223 

0.9308 

0.9278 

0.9247 

0.9332 

0.9301 

0.9271 

0.9356 

0.9325 

0.9294 

0.9380 

0.9349 

0.9318 

9404 

0.9373 

0.9342 


1 



0.7891 

0.7865 


0.7914 

0.7889 


0.7938 

0,7912 


0.7962 

0.7936 


0.7985 

0.7959 

0.8035 

0.8009 


p .8059 

0.8032 


0.8082 

0.8056 


0.8106 

0.8079 


0.8129 

0.8103 


0.8153 

0.8126 


0.8177 

0.8150 


0.8200 

0.8174 


0.8224 

0.8197 


0.8248 

0.8221 


0.8271 

0.8244 


0.8295 

0.8268 


0.8319 

0.8291 


0.8342 

0.8315 


0.8366 

0.8338 


0.8389 

0.8362 


0.8413 

0.8386 


0.8437 

0.8409 


0.8460 

0.8433 


0.8484 

0.8456 



0.8508 

0.8531 

0.8555 

0.8579 

0.8602 

0.8626 

0.8649 

0.8673 

0.8697 

0.8720 


0.8744 


0.8687 

0.8768 


0.8710 

0.8791 


0.8734 

0.8815 


0.8757 

0.8838 


0,8781 

0.8862 

0.8833 

0.8804 

0.8886 

0.8857 

0.8828 

0.8909 

0.8880 

0.8851 

0.8933 

0.8904 

0.8875 

0.8957 

0.8927 

0.8898 

0.8980 

0.8951 

0.8922 

0.9004 

0.8974 

0.8945 

0.9028 

0.8998 

0.8969 

0.9051 

0.9021 

0.8992 

0.9075 

0.9045 

0.9015 

0.9098 

0.9069 

0.9039 

0.9122 

0.9092 

0.9062 

0.9146 

0,9116 

0.9086 

0.9169 

0.9139 

0.9109 

0.9193 

0.9163 

0.9133 

0.9217 

0.9186 

0.9156 

0.9240 

0.9210 

0.9180 

0.9264 

0.9233 

0.9203 

0.9287 

0.9257 

0.9227 

0.9311 

0.9281 

0.9250 



TEMPERATURE (°C.) AND PRESSURE (760 mm Hg) 


1865 


Fressure 
mm of 
mercury 

Temperature 

®C. 

34* 

35* 

36® 

670 

0.7839 

0,7814 

0.7789 

672 

0.7863 

0.7837 

0.7812 

674 

0.7886 

0.7861 

0.7835 

676 

0.7910 

0.7884 

0.7858 

678 

0.7933 

0.7907 

0.7882 

680 

0.7956 

0.7931 

0.7905 

682 

0.7980 

0.7954 

0.7928 

684 

0.8003 

0.7977 

0.7951 

686 

0.8027 

0.8001 

0.7975 

688 

0.8050 

0.8024 

0.7998 

690 

0.8073 

0.8047 

0.8021 

692 

0.8097 

0.8071 

0.8044 

694 

0.8120 

0.8094 

0.8068 

696 

0.8144 

0.8117 

0.8091 

698 

0.8167 

0.8141 

0.8114 

700 

0.8190 

0.8164 

0.8137 

702 

0.8214 

0.8187 

0.8161 

704 

0.8237 

0.8211 

0.8184 

706 

0.8261 

0.8234 

0,8207 

708 

0.8284 

0.8257 

0.8230 

710 

0.8307 

0.8281 

0.8254 

712 

0.8331 

0.8304 

0.8277 

714 

0.8354 

0.8327 

0.8300 

716 

0.8378 

0.8350 

0.8323 

718 

0.8401 

0.8374 

0.8347 

720 

0.8424 

0.8397 

0.8370 

722 

0.8448 

0.8420 

0.8393 

724 

0.8471 

0.8444 

0.8416 

726 

0.8495 

0.8467 

0.8440 

728 

0.8518 

0.8490 

0.8463 

730 

0.8541 

0.8514 

0.8486 

732 

0.8565 

0.8537 

0.8509 

734 

0.8588 

0.8560 

0.8533 

736 

0.8612 

0.8584 

0.8556 

738 

0.8635 

0.8607 

0.8579 

740 

0.8658 

0.8630 

0.8602 

742 

0.8682 

0.8654 

0.8626 

744 

0.8705 

0.8677 

0.8649 

746 

0.8729 

0.8700 

0.8672 

748 

0.8752 

0.8724 

0.8695 

750 

0.8775 

0.8747 

0.8719 

752 

0.8799 

0.8770 

0.8742 

754 

0.8822 

0.8794 

0.8765 

756 

0.8846 

0.8817 

0.8788 

758 

0.8869 

0.8840 

0.8812 

760 

0.8892 

0.8864 

0.8835 

762 

0.8916 

0.8887 

0.8858 

764 

0.8939 

0.8910 

0.8881 

766 

0.8963 

0.8934 

0.8905 

768 

0.8986 

0.8957 

0.8928 

770 

0.9009 

0.8980 

0.8951 

772 

0.9033 

0.9004 

0.8974 

774 

0.9056 

0.9027 

0.8998 

776 

0.9080 

0.9050 

0.9021 

778 

0.9103 

0.9074 

0.9044 

780 

0.9127 

0.9097 

0.9067 

782 

0.9150 

0.9120 

0.9091 

784 

0.9173 

0.9144 

0.9114 

786 

0.9197 

0.9167 

0.91 37 

788 

0.9220 

0.9190 

0.9160 




00 OJ IN. O) 00 C) 

in 

mcMOoooDiC 

IcM cj eg ^ 


V'omooooo) 

V 

cgoa>iN.iC(o 

egegr-^r-^ 


T" po 00 o> <3> 


0> 00 <0 lO 
eg t-. r- T- 

h 

ooiocgoooo 

o>ooKio^u:> 

o 

iN.^egoocg^ 

C^J 

ooN-to^fO^r 

0 

If) eg c* ^ eg 

Sj 

rv CO If) (vj eg ra 


[lO^ rococos 


[co If) ro eg 

00 1 

|in lO ^ CO o> !>. 

.H 

log-rocgcD^ 

U 

oooo_ 

fi£x*3 

|8||2: 

bc 

a> 

P 

HzO 

10KOH 

20KOH 

30KOH 

40KOH 

Satd. A( 







1356 


CONVERSION OF THERMOMETER SCALES 


The following al>brevia lions are used: F, degrees Fahrenheit; C, degrees CentK 
grade; R, degrees Reaumur; A.k, degrees Kelvin; A.r, degrees Rankine; Z, degrees 
on any scale; (f* p. the freezing point of water on the Z scale; (b. p,)“Z**, 

the boiling point of water on the Z sc^e. Cf. Dodds, Chemical and Metallurgiccd 
Engineering, Vol. 38, p. 476 (1931). 

F-32 JC _R ^ Ak~2 73 ^ Ar~ 492 Z-» (f.p.)**Z^^ 

180 “ 100 * 80 “ 100 “ 180 " (b.p.>'^r'-(f.p.)'Z^^ 

Examples: (1) To find the Fahrenheit temperature corresponding to ~20®C: 

o -2o®c--4°F 

180 100 idO 100 


(2) To find the Reaumur temperature corresponding to 20®F: 


F-32 

180 


11 ^ -?;i.e.,20OF. 


80 


180 


80 




(3) To find the correct temperature on a thermometer reading 80®C 
and which shows a reading of — 0. 30°G in melting ice and 99.0°C. in steam at 760mm 
pressure: 


A « Z-(f.p.)^^Z” 

100 (b.p.)^‘Z'^-(f.p.)"Z'' 


80 -(-0.30) 

99.0-(0.30)^ C«80.87‘> (corrected) 


The reading of any inaccurate thermometer can be corrected and converted in 
this manner into a reading on any of the other scales; thus, in the example (3) above, 
to convert into a Fahrenheit scale: 


LJ? « ®?LJL-?:??L; i.e., F=«177.58‘* (corrected) 
180 99 0- (-0.30) 


Centigrade to Fahrenheit 

Formula: (®CX9/5)+32»®F Examples: (1) To convert 60®C to ®F, (60X9/5) +32 *«140®F 

(2) To convert -20®C to ®F, ( -20X9/5) +32 - -4®F 
(See also special table) 

Centigrade to Reaumur 

Formula: ®CX4/5»®R Examples: (1) To convert 40® C to ®R, 40X4/5 =» 32° R 

(2) To convert -30°C to °R, -30X4/5 « -24®R 

Centigrade to Centigrade Absolute or Kelvin 

Formula: ®C+273.1 «°K Examples; (1) To convert 20°C to °K, 20+273.1 =293.1°K 

(2) To convert -20°C to °K, -20+273.1 « 253.1 °K 

Fahrenheit to Centigrade 

Formula: («F-32) X5/9 Examples: (1) To convert 140°F to °C, (140-32) X5/9 -60°C 

(2) To convert-76°F to °C,(-76-32) X5/9- -6(7*0 
(See also special table) 

Fahrenheit to Reaumur 

Formula: (°F— 32) X4/9 ■•°R Examples: (1) To convert 41°F to °R, (41 -32) X4/9«4°R 

(2) Toconvert-13°F to°R,(-13-32) X4/9- -20®B 

Fahrenheit to Fahrenheit Absolute or Rankine 

Formula: ®F+459.58 -°R' Examples; (1 ) To convert 20°F to °R', 20 +459.58 «479.58°R' 

(2) To convert -20°F to °R'. -20 +459.68 -439.68° R" 

Reaumur to Centigrade 

Formula: °RX5/4-°C Examples: (1) To convert 32°R to °C, 32 X5/4 - 40°C 

(2) To convert -24°R to °C, -24 X5/4 - -30®C 

Reaumur to Fahrenheit 

Formula: (•RX9/4)+32-®F Examplaa: (1) To convert 8® R to °F, (8X9/4) +32 -50°F 

(2) Toconvert-8°R to®F, ( -8X9/4) +32- 14»F 

(3) To convert-20®R to ®F,( -20 X9/4) +32 - -13®F 
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TEMPERATURE CONVERSION TABLES 

The cdumn of figures in bold and which is headed “Reading in ®F. or “C. to bo 
csonverted refers to the temperature either in degrees Fahrenheit or Centigrade 
which it is desired to convert into the other scale. If converting from Fahrenheit 
degrees to Centigrade degrees the equivalent temperature will be found in the column 
headed C. while if converting from degrees Centigrade to degrees Fahrenheit, 
the equivalent temperature will be found in the column headed “°F.** This ar- 
rangenaent is very similar to that of Sauveur and Boylston, copyrighted 1920 and 
is published with their permission. 


op 

RoadioK io 
or “C. 
to be 
converted 



-458 

-272.22 


-456 

-271 .11 


-454 

-270.00 


-452 

-268 89 


-450 

-267.78 


-448 

-266 67 


-446 

-265.56 


-444 

-264 44 


-442 

-263.33 


-440 

-262.22 


-438 

-261.11 


-436 

-260 00 


-434 

-258.89 


-432 

-257 78 


-430 

-256 67 


-428 

-255.56 


-426 

-254.44 


-424 

-253.33 


-422 

-252.22 


-420 

-251,11 


-418 

-250.00 


-416 

-248.89 


-414 

-247 78 


-412 

-246.67 


-410 

-245.56 


-408 

-244.44 


-406 

-243.33 


-404 

-242.22 


-402 

-241.11 


-400 

-240.00 


-398 

-238.89 


-396 

-237.78 


-394 

-236.67 


-392 

-235.56 


-390 

-234.44 


-388 

-233,33 


-386 

-232.22 


-384 

-231.11 


-382 

-230.00 


-380 

-228.89 


-378 

-227.78 


-376 

-226.67 


-374 

-225.56 


-372 

-224.44 


-370 

-223.33 


-368 

-222.22 


-366 

-221 . 1 1 


-364 

-220.00 


-362 

-218.89 


-360 

-217.78 


op. 

Reading in 
°F. or 
to be 
converted 

®C. 


-358 

-216.67 


-356 

-215.66 


-354 

-214.44 


-352 

-213.33 


-350 

-212.22 


-348 

-211.11 


-346 

-210.00 


-344 

-208.89 


-342 

-207.78 


-340 

-206.67 


-338 

-205.66 


-336 

-204.44 


-334 

-203.33 


-332 

-202.22 


-330 

-201.11 


-328 

-200.00 


-326 

-198.89 


-324 

-197.78 


-322 

-196.67 


-320 

-195.56 


-318 

-194.44 


-316 

-193.33 


-314 

-192.22 


-312 

-191.11 


-310 

-190.00 


-308 

-188.89 


-306 

-187.78 


-304 

-186.67 


-302 

-185.56 


-300 

-184.44 


-298 

-183.33 


-296 

-182.22 


-294 

-181.11 


-292 

-180.00 


-290 

-178.89 


-288 

-177.78 


-286 

-176.67 


-284 

-175.66 


-282 

-174.44 


-280 

-173.33 


-278 

-172.22 


-276 

-171.11 


-274 

-170.00 

-457.6 

-272 

-168.89 

-454.0 

-270 

-167.78 

—450.4 

-268 

-166.67 

—446 . 8 

-266 

-165.56 

—443.2 

-264 

-164.44 

-439.6 

-262 

-163 33 

-436.0 

-260 

-162.22 





temperature conversion tables 


®F. 


432.4 

428.8 
425.2 
421.6 
418.0 

414.4 

410.8 
- 407.2 
- 403.6 
- 400.0 

- 396.4 

- 392.8 

- 389.2 

- 385.6 

- 382.0 

- 378.4 

- 374.8 

- 371.2 

- 367.6 

- 364.0 

- 360.4 

- 356.8 

- 353.2 

- 349.6 

- 346.0 

- 342.4 

- 338.8 

- 335.2 

- 331.6 

- 328.0 

- 324.4 

- 320.8 

- 317.2 

- 313.6 

-. 310.0 

- 306.4 

- 302.8 

- 299.2 

- 295.6 

- 292.0 

- 288.4 

- 284.8 

- 281.2 

- 277.6 

- 274.0 

- 270.4 

- 266.8 

- 263.2 

- 259.6 

- 256.0 

- 252.4 
- 248.8 
- 245.2 
- 241.6 
- 238.0 

- 234.4 
- 230.8 
- 227.2 
- 223.6 
- 220.0 


Reading m 
*»F. or ^C. 
to be 

converted 

-258 

-256 

-254 

-252 

-250 

-248 

-246 

-244 

-242 

-240 

-238 

-236 

-234 

-232 

-230 

-228 

-226 

-224 

-222 

-220 

-218 

-216 

-214 

-212 

-210 

-208 

-206 

-204 

-202 

-200 

-198 

-196 

-194 

-192 

-190 

-188 

-186 

-184 

-182 

-180 

-178 

-176 

-174 

-172 

-170 

-168 

-166 

-164 

-162 

-160 

-158 

-156 

-154 

-162 

-160 

-148 

-146 

-144 

-142 

-140 


- 161.11 

- 160.00 

- 158.89 

- 157.78 

- 156.67 

- 155.56 

- 154.44 

- 153.33 

- 152.22 

- 151.11 

- 150.00 

- 148.89 

- 147.78 

- 146.67 

- 145.56 

- 144.44 
- 143.33 
- 142.22 
- 141 .11 
- 140.00 

- 138.89 

- 137.78 

- 136.67 

- 135.56 

- 134.44 

- 133.33 

- 132.22 

- 131.11 

- 130.00 

- 128.89 


- 122.22 

- 121.11 

- 120.00 

- 118.89 

- 117.78 

- 116.67 

- 115.56 

- 114.44 

- 113.33 

- 112.22 

- 111.11 

- 110.00 

- 108.89 

- 107.78 

- 106.67 

- 105.56 

- 104.44 

- 103.33 

- 102.22 

- 101.11 

- 100.00 

- 98.89 

- 97.78 

- 96.67 

- 95.56 


Readingm 
“F. or ^C. 

to be 
converted 

- 138 ^ 

-136 

-134 

-132 

-130 

-128 

-126 

-124 

-122 

-120 

-118 

-116 

-114 

-112 

-110 

-108 

-106 

-104 

-102 

-100 


-96 

-94 

-92 

-90 


-86 

-84 

-82 

-80 

-78 

-76 

-74 

-72 

-70 

-68 

-66 

-64 

-62 

-60 

-58 

-56 

-54 

-62 

-50 

-48 

-46 

-44 

-42 

-40 


-36 

-34 

-32 

-30 

-28 

-26 

-24 

-22 

-20 


®C. 

- 94.44 

- 93.33 

- 92.22 

- 91.11 

- 90.00 

- 88.89 

- 87.78 

- 86.67 

- 85.56 

- 84.44 

- 83.33 

- r 82.22 

- 81.11 

- 80.00 

- 78.89 

- 77.78 

- 76.67 

- 75.56 

- 74.44 

- 73.33 

- 72.22 
- 71 .11 
- 70.00 
— 68.89 
- 67.78 

- 66.67 

- 65.56 

- 64.44 

- 63.33 

- 62.22 

- 61.11 

- 60.00 

- 58.89 

- 57.78 

- 56.67 

- 55.56 

- 54.44 

- 53.33 

- 52.22 

- 51.11 

- 50.00 

- 48.89 

- 47.78 

- 46.67 

- 45.56 

- 44.44 
- 43.33 
- 42.22 
- 41.11 
- 40 . OC 

- 38.1 
- 37.78 
- 36.67 
- 35.56 
- 34.44 

- 33.33 

- 32.22 

- 31.11 

- 30.00 

- 28 . 8 “ 
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temperature conversion tables 


® F , 

Reading In 
“ F . or^C 
to be 
converted 

® C . 

-0.4 

-18 

-27.78 

+3.2 

-16 

-26.67 

+6.8 

-14 

-25.56 

+10.4 

-12 

-24.44 

+14.0 

-10 

-23.33 

+17.6 

-8 

-22.22 

+19.4 

-7 

-21.67 

+21.2 

-6 

-21.11 

+23.0 

-6 

-20.56 

+24.8 

-4 

-20.00 

+26.6 

-3 

-19.44 

+28.4 

-2 

-18.89 

+30.2 

-1 

-18.33 

+32.0 

±0 

-17.78 

+33.8 

+1 

-17.22 

+35.6 

+2 

-16.67 

+37.4 

+3 

-16.11 

+39.2 

+4 

-15.56 

+41 .0 

+6 

-15.00 

+42.8 

+6 

-14.44 

+44.6 

+7 

-13.89 

+46.4 

+8 

-13.33 

+48.2 

+9 

-12 78 

+50.0 

+10 

-12.22 

+51.8 

+11 

-11.67 

+53.6 

+12 

-11.11 

+55.4 

+13 

-10.56 

+57.2 

+14 

-10.00 

+59.0 

+15 

-9.44 

+60.8 

+1 S 

-8.89 

+62.6 

+17 

-8.33 

+64.4 

+18 

-7.78 

+66.2 

+19 

-7.22 

+68.0 

+20 

-6.67 

+69.8 

+21 

-6.11 

+71.6 

+22 

-5.56 

+73.4 

+23 

-5.00 

+75.2 

+24 

-4.44 

+77.0 

+26 

—3 89 

+78.8 

+26 

—3.33 

+80.6 

+27 

-2.78 

+82.4 

+28 

—2.22 

+84.2 

+29 

-1.67 

+86.0 

+30 

—1 .11 

+87.8 

+31 

— 0.56 

+89.6 

+32 

±0.00 

+91.4 

+33 

+0.56 

+93.2 

+34 

+1.11 

+95.0 

+35 

+1 .67 

+96.8 

+36 

+2.22 

+98.6 

+37 

+2.78 

+100.4 

+38 

+3 . 33 

+102.2 

+39 

+3.89 

+104.0 

+40 

+4.44 

+105.8 

+41 

+5.00 

+107.6 

+42 

+5.56 

+109 . -A 

+43 

+6.11 

+111.2 

+44 

+6.67 

+113.0 

+45 

+7.22 

+114.8 

+46 

+7.78 


® F . 

Reading in 
® F . or ^ C . 
to be 

® C , 


converted 


+116.6 

+47 

+8.33 

+118.4 

+48 

+8.89 

+120.2 

+49 

+9.44 

+122.0 

+60 

+10.00 

+123.8 

+61 

+10.66 

+125.6 

+52 

+11.11 

+127.4 

+53 

+11.67 

+129.2 

+54 

+12.22 

+131.0 

+55 

+12.78 

+132.8 

+56 

+13.33 

+134.6 

+57 

+13.89 

+136.4 

+58 

+14.44 

+ 138.2 

+59 

+15.00 

+140.0 

+60 

+15.56 

+141.8 

+61 

+16.11 

+143.6 

+62 

+16.67 

+145.4 

+63 

+17.22 

+147.2 

+64 

+17.78 

+149.0 

+65 

+18.33 

+150.8 

+66 

+18.89 

+152.6 

+67 

+19.44 

+154.4 

+68 

+20.00 

+156.2 

+69 

+20.66 

+158.0 

+70 

+21.11 

+159.8 

+71 

+21.67 

+161.6 

+72 

+22.22 

+163.4 

+73 

+22.78 

+165.2 

+74 

+23.33 

+167.0 

+76 

+23.89 

+168.8 

+76 

+24.44 

+170.6 

+77 

+25.00 

+172.4 

+78 

+25,66 

+174.2 

+79 

+26.11 

+176.0 

+80 

+26.67 

+177.8 

+81 

+27.22 

+179.6 

+82 

+27.78 

+ 181.4 

+83 

+28.33 

+183.2 

+84 

+28.89 

+185.0 

+85 

+29.44 

+186.8 

+86 

+30.00 

+188.6 


+30.56 

+190.4 

+88 

+31 .11 

+192.2 

+89 

+31.67 

+194.0 

+90 

+32,22 

+195.8 

+91 

+32.78 

+197.6 

+92 

+33.33 

+199.4 

+93 

+33.89 

+201.2 

+53 

+34.44 

+203.0 

+95 

+35.00 

+204.8 

+96 

+35.66 

+206.6 

+ 5 ^ 

+36.11 

+208.4 

+98 

+36.67 

+210.2 

+99 

+37.22 

+212.0 

+100 

+37.78 

+213.8 

+101 

+38.33 

+215.6 

+122 

+38.89 

+217.4 

+ 12 ^ 

+39.44 

+219.2 

+104 

+40.00 

+221 .0 

+125 

+40.66 

+222.8 

+106 

+41.11 






TEMPraiATURE CONVERSION TABLES 


®F. 

Reading in 
®F. or ^C. 

to be 
converted 

®C. 

+224.6 

+226.4 

+228.2 

+230.0 

+231.8 

+107 

+108 

+109 

+110 

■fill 

+41.67 

+42.22 

+42.78 

+43.33 

+43.89 

+233.6 

+235.4 

+237.2 

+239.0 

+240,8 

+112 

+113 

+114 

+115 

+116 

+44.44 

+45.00 

+45.56 

+46.11 

+46.67 

+242.6 

+244.4 

+246.2 

+248.0 

+249.8 

+117 

+118 

+119 

+120 

+121 

+47.22 

+47.78 

+48.33 

+48.89 

+49.44 

4*251 .6 

+253.4 

+255.2 

+257.0 

+258.8 

+122 

+123 

+124 

+125 

+126 

+50.00 

+50.56 

+51.11 

+51.67 

+52.22 

+260.6 

+262.4 

+264.2 

+266.0 

+267.8 

+127 

+128 

+129 

+130 

+131 

+52.78 
+53.33 
+53 . 89 
+54.44 
+55.00 

+269.6 
+271 .4 
+273.2 
+275.0 
+276.8 

+132 

+133 

+134 

+135 

+136 

+55.56 

+56.11 

+56.67 

+57.22 

+57.78 

+278.6 

+280.4 

+282.2 

+284.0 

+285.8 

+137 

+138 

+139 

+140 

+141 

+58.33 

+58.89 

+59.44 

+60.00 

+60.56 

+287.6 

+289.4 

+291.2 

+293.0 

+294.8 

+142 

+143 

+144 

+145 

+146 

+ 61.11 
+61.67 
+62.22 
+62.78 
+63.33 

+296.6 

+298.4 

+300.2 

+302.0 

+303.8 

+147 

+148 

+149 

+150 

+151 

+63.89 

+64.44 

+65.00 

+65.56 

+66.11 

+305.6 

+307.4 

+309.2 

+311.0 

+312.8 

+152 
+153 
+154 
+1 55 
+156 

+66.67 

+67.22 

+67.78 

+68.33 

+68.89 

+314.6 

+316.4 

+318.2 

+320.0 

+321.8 

+157 

+158 

+159 

+160 

+161 

+69.44 

+70.00 

+70.56 

+71.11 

+71.67 

+323.6 

+325.4 

+327.2 

+329.0 

+330.8 

+182 

+163 

+164 

+165 

+166 

+72.22 

+72.78 

+73.33 

+73.89 

+74,44 


Reading in 
®F. or ^C. 

to be 
converted 


+r 

+352.4 
+354.2 

+ 

+' 
+361.4 
+363.2 
+ 

+ 

+' 
+370.4 
+372.2 
+374.0 

+' 


+386.6 
+388.4 
+390.2 
+392.0 
+3 


+■ 

+ 

+ 410.0 

+ 

+ 413.6 
+■ 

+419.0 
+420. B 

+422.6 

+ 

+ 

+ 428.0 

+ 

+435.2 
+438.8 
+ 

4- 

+ 


+75.56 
+76.11 
+76. 
+77.22 

+77.78 
+78.33 
+78.89 
+79, 

+80 

+80 

ill 
+82 
+82.78 

+83.33 
+83.89 
+84.44 
+85.00 
+ 

+1 ■ 

+87.22 
+87.78 
+ 

+' 

+ 

+90.00 
+90.56 
+ 

+r 

+ 

+92.78 
+93.33 
+i 

+' 

+ 

+95.56 
+96.11 
+' 

+ 

+ 

+ 

+98.89 

+99.44 

+100.00 
+100.56 
+101.11 
+101 .67 
+102.22 

+102.78 

+103.33 

+103.89 

+104.44 

+105.56 

+106.67 

+107.78 

+110.00 

+ 111.11 
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TEMPERATURE CONVERSION TABLES 


®F. 

Reading in 
®F. or ^C. 

to be 
converted 

®C. 

+453.2 

+234 

+112.22 

+456.8 

+236 

+113.33 

+460.4 

+238 

+114.44 

+464,0 

+240 

+115.56 

+467,6 

+242 

+116.67 

+471.2 

+244 

+117.78 

+474.8 

+246 

+118.89 

+478.4 

+248 

+120.00 

+482.0 

+250 

+121.11 

+485.6 

+252 

+122.22 

+489.2 

+254 

+123.33 

+492.8 

+256 

+124.44 

+496.4 

+258 

+125.56 

+500.0 

+260 

+126.67 

+503.6 

4262 

+127.78 

+507.2 

+264 

+128.89 

+510.8 

+266 

+130.00 

+514.4 

+268 

+131 .11 

+518.0 

+270 

+132.22 

+521.6 

+272 

+133.33 

+525.2 

+274 

+134.44 

+528.8 

+276 

+135.56 

+532.4 

+278 

+136.67 

+536.0 

+280 

+137.78 

+539.6 

+282 

+138.89 

+543.2 

+284 

+140.00 

+546.8 

+286 

+141.11 

+550.4 

+288 

+142.22 

+554.0 

+290 

+143.33 

+557.6 

+292 

+144.44 

+561.2 

+294 

+145.56 

+564.8 

+296 

+146.G7 

+568.4 

+298 

+147.78 

+572.0 

+300 

+148.89 

+575.6 

+302 

+150.00 

+579.2 

+304 

+151.11 

+582.8 

+306 

+152.22 

+586.4 

+308 

+153.33 

+590.0 

+310 

+ 154,44 

+593.6 

+312 

+155.56 

+597.2 

+314 

+156.67 

+600.8 

+316 

+157.78 

+604.4 

+318 

+158.89 

+608.0 

+320 

+160.00 

+611.6 

+322 

+161.11 

+615.2 

+324 

+162.22 

+618.8 

+326 

+1 63 . 33 

+622.4 

+328 

+164.44 

+626.0 

+330 

+165. 56 

+629.6 

+332 

+166.67 

+633.2 

+334 

+167.78 

+636.8 

+336 

+168.89 

+640.4 

+338 

+170.00 

+644.0 

+340 

+171 . 1 1 

+647.6 

+342 

+172.22 

+651.2 

+344 

+173.33 

+654.8 

+346 

+174.44 

+658.4 

+348 

+1 75. 56 

+662.0 

+360 

+176.67 

+665.6 

+352 

+177.78 


OF, 

Reading in 
“F. or^C. 
to be 

•c. 


converted 


+669.2 

+354 

+178.89 

+672.8 

+356 

+180.00 

+676.4 

+358 

+181.11 

+680.0 

+360 

+182.22 

+683.6 

+362 

+183.33 

+687.2 

+364 

+184.44 

+690.8 

+366 

+185.66 

+694.4 

+368 

+186.67 

+698.0 

+370 

+187.78 

+701.6 

+372 

+188.89 

+705.2 

+374 

+190.00 

+708.8 

+376 

+191.11 

+712.4 

+378 

+192.22 

+716.0 

+380 

+193.33 

+719.6 

+382 

+ 194.44 

+723.2 

+384 

+195.66 

+726.8 

+386 

+196.67 

+197.78 

+730.4 

+ 388 

+734.0 

+390 

+198.89 

+737.6 

+392 

+200.00 

+741.2 

+394 

+201.11 

+744.8 

+396 

+202.22 

+748.4 

+398 

+203.33 

+752.0 

+400 

+204.44 

+755.6 

+402 

+205 56 

+759.2 

+404 

+206.67 

+762.8 

+406 

+207.78 

+766.4 

+408 

+208.89 

+770.0 

+410 

+210.00 

+773.6 

+412 

+211.11 

+777.2 

+414 

+212.22 

+780.8 

+416 

+213.33 

+784.4 

+418 

+214.44 

+788.0 

-1-420 

+215.56 

+791.6 

+422 

+216.67 

+795.2 

+424 

+217.78 

+798.8 

+426 

+218.89 

+802.4 

+428 

+220.00 

+806.0 

+430 

+221.11 

+809.6 

+432 

+222.22 

+813.2 

+434 

+223.33 

+816.8 

+436 

+224.44 

+820.4 

+438 

+225.56 

+824.0 

+440 

+226.67 

+827.6 

+442 

+227.78 

+831.2 

+444 

+228.89 

+834.8 

+446 

+230.00 

+838.4 

+448 

+231.11 

+842.0 

+450 

+232.22 

+845.6 

+452 

+233.33 

+849.2 

+454 

+234.44 

+852.8 


+235.56 

+856.4 

+468 

+236.67 

+860.0 

+460 

+237.78 

+863.6 

+462 

+238.89 

+867.2 

+464 

+240.00 

+870.8 

+!S2 

+241.11 

+874.4 

+488 

+242.22 

+878.0 

+470 

+243.33 

+881.6 

+472 

+244.44 
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TEMPERATURE CONVERSION TABLES 


®F. 

Readinff in 
«F. or ^G. 
to be 

®C. 

®F. 

Reading in 
°F. or ®C. 

to be 
converted 

°C. 

..... 

+886.2 

+888.8 

+892.4 

+896.0 

+899.6 

+474 

+476 

+478 

+480 

+482 

+245.66 

+246.67 

+247.78 

+248.89 

+250.00 

+1101.2 

+1104.8 

+1108.4 

+1112.0 

+1115.6 

+594 

+596 

+598 

+600 

+602 

+312.22 

+313.33 

+314.44 

+315.56 

+316.67 

+903.2 

+906.8 

+910.4 

+914.0 

+917.6 

+484 

+486 

+488 

+490 

+492 

+251.11 
+252.22 
+253.33 
+254 . 44 
+255.56 

+1119.2 

+1122.8 

+1126.4 

+1130.0 

+1133.6 

+604 

+606 

+608 

+610 

+612 

+317.78 

+318.89 

+320.00 

+321.11 

+322.22 

+921.2 

+924.8 

+928.4 

+932.0 

+935.6 

+494 

+496 

+498 

+600 

+502 

+256.67 

+257.78 

+258.89 

+260.00 

+261.11 

+1137.2 
+1140.8 
+1144.4 
+1148.0 
+1151 .6 

+614 

+616 

+618 

+620 

+622 

+323.33 

+324.44 

+325.56 

+326.67 

+327.78 

+939.2 

+942.8 

+946.4 

+950.0 

+953.6 

+504 

+506 

+508 

+610 

+612 

+262.22 

+263.33 

+264.44 

+265.56 

+266.67 

+1155.2 

+1158.8 

+1162.4 

+1166.0 

+1169.6 

+624 

+626 

+628 

+630 

+632 

+328.89 

+330.00 

+331.11 

+332.22 

+333.33 

+957.2 

+960.8 

+964.4 

+968.0 

+971.6 

+514 

+516 

+518 

+620 

+622 

+267.78 
+268 89 
+270.00 
+271.11 
+272.22 

+1173.2 
+ 1176.8 
+1180.4 
+ 1184.0 
+1187.6 

+634 

+636 

+638 

+640 

+642 

+334.44 

+335.56 

+336.67 

+337.78 

+338.89 

+975.2 

+978.8 

+982.4 

+986.0 

+989.6 

+624 

+526 

+528 

+530 

+632 

+273.33 

+274.44 

+275.56 

+276.67 

+277.78 

+1191.2 

+1194.8 

+1198.4 

+1202.0 

+1205.6 

+644 

+646 

+648 

+650 

+652 

+340.00 

+341.11 

+342.22 

+343.33 

+344.44 

+993.2 

+996.8 

+1000.4 

+1004.0 

+1007.6 

+534 
+ 536 
+638 
+640 
+542 

+278.89 
+280.00 
+281 . 1 1 
+282.2? 
+283.33 

+1209.2 
+1212.8 
+ 1216 4 
+1220 0 
+1223.6 

+654 

+656 

+658 

+660 

+362 

+345.56 
+346.67 
+347. 7B 
+348.89 
+350.00 

+1011.2 

+1014.8 

+1018.4 

+1022.0 

+1025.6 

+544 

+646 

+548 

+550 

+552 

+284.44 

+285.56 

+286.67 

+287.78 

+288.89 

+1227.2 
+1230.8 
+ 1234.4 
+1238.0 
+1241.6 

+664 

+666 

+668 

+670 

+672 

+351 .11 
+352.22 
+353.33 
+354 . 44 
+355.56 

+1029.2 

+1032.8 

+1036.4 

+1040.0 

+1043.6 

+654 

+556 

+668 

+560 

+562 

+290.00 

+291.11 

+292.22 

+293.33 

+294.44 

+1245.2 

+1248.8 

+1252.4 

+1256.0 

+1259.6 

+674 

+676 

+678 

+680 

+682 

+356.67 

+357.78 

+358.89 

+360.00 

+361.11 

+1047.2 

+1050.8 

+1054.4 

+1058.0 

+1061.6 

+564 

+666 

+568 

+570 

+672 

+295.56 

+296.67 

+297.78 

+298.89 

+300.00 

+1263.2 

+1266.8 

+1270.4 

+1274.0 

+1277.6 

+684 

+686 

+688 

+690 

+692 

+362.22 

+363.33 

+364.44 

+365.56 

+366.67 

+1065.2 

+1068.8 

+1072.4 

+1076.0 

+1079.6 

+674 

+576 

+678 

+580 

+682 

+301.11 

+302.22 

+303.33 

+304.44 

+305.56 

+1281.2 

+1284.8 

+1288.4 

+1292.0 

+1295.6 

+694 

+696 

+698 

+700 

+702 

+367.78 

+368.89 

+370.00 

+371.11 

+372.22 

+1083.2 

+1086.8 

+1090.4 

+1094.0 

+1097.6 

+684 

+586 

+688 

+690 

+592 

+306.67 

+307.78 

+308.89 

+310.00 

+311.11 

+1299.2 

+1302.8 

+1306.4 

+1310.0 

+1313.6 

+704 

+706 

+708 

+710 

+712 

+373.33 

+374.44 

+375.56 

+376.67 

+377.78 
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itmperature conversion tables 



ReadiDg in 
®F. or “C. 


®F. 

to be 
converted 

®C. 


+1317.2 

+7 

+1320.8 

+7 

+1324.4 

+7 

+1328.0 

+7 

+1331.6 

+7 

+1335.2 

+7 

+1338.8 

+7 

+1342.4 

+7 

+1346.0 

+7 

+1349.6 

+7 

+1353.2 

+7 

+1356.8 

+7 

+1360.4 

+7 

+1364.0 

+7 

+1367.6 

+7 

+1371.2 

+7 

+1374.8 

+7 

+1378.4 

+7 

+1382.0 

+7 

+1385.6 

+7 

+1389.2 

+7 

+1392.8 

+7 

+1396.4 

+7 

+1400.0 

+7 

+1403.6 

+7 

+1407.2 


+1410.8 

+7 

+1414.4 

+7 

+1418.0 

+7 

+1421.6 

+7 

+1426.2 

+7 

+1428.8 

+7 

+1432.4 

+7 

+1436.0 

+7 

+1439.6 

+7 

+1443.2 

+7 

+1446.8 

+7 

+1450.4 

+7 

+ 1464.0 

+7 

+ 1467.6 


+1461.2 
' +1464.8 

+1468.4 
+1472.0 

+7 

+7i 

+8( 

+1476.6 

+81 

+1479.2 

+» 

+1482.8 

+8( 

+1486.4 

+8( 

+1490.0 

+8- 

+1493.6 

+8' 

+1497.2 

+81 

+1500.8 

+8* 

--1604.4 


- -1508.0 

+¥ 

+1511.6 

+8S 

+1615.2 


+1518.8 

+! 

+1622.4 


+1526.0 

+8S 

^1529.6 

+82 


+378.89 

+380.00 

+381.11 

+382.22 

+383.33 

+384.44 

+385.56 

+386.67 

+387.78 

+388.89 

+390.00 

+391.11 

+392.22 

+393,33 

+394.44 

+395.56 
+396.67 
+397.78 
+398.89 
+ 400.00 

+401.11 

+402.22 

+403.33 

+404.44 

+405.56 

+406.67 
+407.78 
+408.89 
+410.00 
+411 .11 

+412.22 

+413.33 

+414.44 

+415.56 

+416.67 

+417.78 

+418.89 

+420.00 

+421.11 

+422.22 

+423.33 

+424.44 

+425.56 

+426.67 

+427.78 

+428.89 

+430.00 

+431.11 

+432.22 

+433.33 

+434.44 

+435,56 

+436.67 

+437. 

+438.89 

+440.00 
+441 . 1 1 
+442 22 
+443.33 
+444.44 


®F. 

Reading in 
®F. or ^C. 

to bo 
converted 

®C. 

+1533.2 

+834 

+445.66 

+1536.8 


+446.67 

+1540.4 


-+-447.78 

+1544.0 


+448.89 

+1547.6 

+842 

+450.00 

+1551.2 

+844 

+451.11 

+1554.8 

+846 

+452.22 

+1558.4 

+848 

+453.33 

+1562.0 

+850 

+454.44 

+1565.6 

+852 

+455.56 

+1569.2 

+854 

+456.67 

+1572.8 

+856 

+457.78 

+1576.4 

+858 

+458.89 

+1580.0 

+860 

+460.00 

+1583.6 

+862 

+461.11 

+1587.2 

+864 

+462.22 

+1590.8 

+866 

+463.33 

+1594.4 

+868 

+464.44 

+1598.0 

+870 

+465.56 

+1601.6 

+872 

+466.67 

+1605.2 

+874 

+467.78 

+1608.8 

+876 

+468.89 

+1612.4 

+878 

+470. 00 

+1616.0 

+880 

+471.11 

+1619.6 

+882 

+472.22 

+1623.2 

+884 

+473.33 

+1626.8 

+886 

+474.44 

+1630.4 

+888 

+475.66 

+1634.0 

+890 

+476.67 

+1637.6 

+892 

+477.78 

+1641.2 

+894 

+478.89 

+1644.8 

+896 

+480.00 

+1648.4 

+898 

+481.11 

+1652.0 

+900 

+482.22 

+1655.6 

+902 

+483.33 

+1659.2 

+904 

+484.44 

+1662.8 

+906 

-i-485. 56 

+1666.4 

+908 

•+486 . 67 

+1670.0 

+910 

+487.78 

+1673.6 

+912 

+488.89 

+1677.2 

+914 

+490,00 

+1680.8 

+916 

+491.11 

+1684.4 

+918 

+492.22 

+1688.0 

+920 

+493 . 33 

+1691.6 

+922 

+494.44 

+1695.2 

+924 

+495.66 

+1698.8 

+926 

+496.67 

+1702.4 

+928 

+497.78 

+1706.0 

+930 

+498.89 

+1709.6 

+932 

+500.00 

+1713.2 

+934 

+501.11 

+1716,8 

+936 

+502.22 

+1720.4 

+938 

4*503.33 

+1724.0 

+940 

-+604.44 

+1727.6 

+942 

+605 . 56 

+1731.2 

•t-944 

+506.67 

+1734.8 


+607.78 

+1738.4 

+948 

+508.89 

+1742.0 

+950 

+510.00 

+1745.6 

+952 

+511.11 
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temperature conversion tables 


Reading in 
®F. or *C. 

to be 
converted 


■+•1749.2 

-+•1752.8 

•+-1756.4 

-+-1760.0 

+1763.6 

+1767.2 

+1770.8 

+1774.4 

+1778.0 

+1781.6 

+1785.2 

+1788.8 

+1792.4 

+1796.0 

+1799.6 

+1803.2 

+1806.8 

+1810.4 

+1814.0 

+1817.6 

+1821.2 

+1824.8 

+1828.4 

+1832.0 

+1850.0 

+1868,0 

+1886.0 

+1904.0 

+1922.0 

+1940.0 

+1958.0 

+1976.0 

+1994.0 

+2012.0 

+2030.0 

+2048.0 

+2066.0 

+2084.0 

+ 2102 . 

+2120.0 

+2138.0 

+2156.0 

+2174.0 

+2192.0 

+2210.0 

+2228.0 

+2246.0 

+2264.0 

+2282.0 

+2300.0 

+2318.0 

+2336.0 

+2354.0 

+2372.0 

+2390.0 

+2408.0 

+2426.0 

+2444.0 

+2462.0 

+2480.0 


+512.22 

+513.33 

+514.44 

+515.56 

+516.67 

+517.78 
+518.89 
+520.00 
+521 . 1 1 
+522.22 

+523.33 

+524.44 

+525.56 

+526.67 

+527.78 

+528.89 

+530.00 

+531.11 

+532.22 

+533.33 

+534.44 

+535.56 

+536.67 

+537.78 

+543.33 

+548.89 

+554.44 

+560.00 

+565.56 

+571.11 


+582.22 
+587 . 78 
+593.33 
+598.89 

+604.44 

+610.00 

+615.56 

+621,11 

+626.67 

+632.22 
+637.78 
+643 , 33 
+648.89 
+654.44 

+660.00 

+665.56 

+671.11 

+676.67 

+682.22 

+687.78 

+693.33 

+698.89 

+704.44 

+710.00 

+715.56 

+721.11 

+726.67 

+732.22 

+737.78 


®F. 

Reading in 
»F. or C®. 

to be 
converted 

®C. 

+2498.0 

+2516.0 

+2534.0 

+2552.0 

+2570.0 

+1370 

+1380 

+1390 

+1400 

+1410 

+743.33 

+748.89 

+754.44 

+760.00 

+765.56 

+2588.0 
+2606 0 
+2624.0 
+2642.0 
+2660.0 

+1420 

+1430 

+1440 

+1450 

+1460 

+771.11 

+776.67 

+782.22 

+787.78 

+793.33 

+2678.0 

+2696.0 

+2714.0 

+2732.0 

+2750.0 

+1470 

+1480 

+1490 

+1500 

+1510 

+798.89 

+804.44 

+810.00 

+815.56 

+821.11 

+2768.0 

+2786.0 

+2804.0 

+2822.0 

+2840.0 

+1520 
+1530 
+1540 
+1 550 
+1560 

+826,67 

+832.22 

+837.78 

+843.33 

+848.89 

+2858.0 

+2876.0 

+2894,0 

+2912.0 

+2930.0 

+1570 

+1580 

+1590 

+1600 

+1610 

+854.44 

+860.00 

+865.56 

+871.11 

+876.67 

+2948.0 
+2966.0 
+2984.0 
+3002.0 
+3020 0 

+1620 

+1630 

+1640 

+1650 

+1660 

+882.22 

+887.78 

+893.33 

+898.89 

-i-904.44 

+3038.0 

+3056.0 

+3074.0 

+3092.0 

+3110.0 

+1670 

+1680 

+1690 

+1700 

+1710 

+910.00 

+915.56 

+921.11 

+926.67 

+932.22 

+3128.0 

+3146.0 

+3164.0 

+3182.0 

+3200.0 

+1720 

+1730 

+1740 

+1750 

+1760 

+937.78 

+943.33 

+948.89 

+954.44 

+960.00 

+3218.0 

+3236.0 

+3254.0 

+3272.0 

+3290.0 

+1770 

+1780 

+1790 

+1800 

+1810 

+965.56 

+971.11 

+976.67 

+982.22 

+987.78 

+3308.0 

+3326.0 

+3344.0 

+3362.0 

+3380.0 

+1820 

+1830 

+1840 

+1850 

+1860 

+993.33 

+998.89 

+1004.4 

+1010.0 

+1015.6 

+3398.0 

+3416.0 

+3434.0 

+3452.0 

+3470.0 

+1870 

+1880 

+1890 

+1900 

+1910 

+1021.1 

+1026.7 

+1032.2 

+1037.8 

+1043.3 

+3488.0 
+3506.0 
+3524.0 
+3542 , 0 
+3560.0 

+1920 

+1930 

+1940 

+1950 

+1960 

+1048.9 

+1054.4 

+1060.0 

+1065.6 

+1071.1 
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TEMPERATURE CONVERSION TABLES 


®F. 

Heading in 
®F.or^C. 

to be 
converted 

®C. 

+4604.0 


+1393.3 

+4622.0 

+2550 

+1398.9 

+4640.0 

+2560 

+1404.4 

+4658.0 

+2570 

+1410.0 

+4676.0 

+2580 

+1415.6 

+4694.0 

+2590 

+1421.1 

+4712.0 

+2600 

+1426.7 

+4730.0 

+2610 

+1432.2 

+4748 0 

+2620 

+1437.8 

+4766.0 

+2630 

+1443.3 

+4784.0 

+2640 

+1448.9 

+4802.0 

+2650 

+1454.4 

+4820 0 

+2660 

+1460.0 

+4838.0 

+2670 

+1465.6 

+4856.0 

+2680 

+1471.1 

+4874.0 

+2690 

+1476.7 

+4892 0 

+2700 

+1482.2 

+4910 0 

+2710 

+1487.8 

+4928 0 

+2720 

+1493.3 

+4946.0 

4-2730 

+1498.9 

+4964.0 

+2740 

+1504.4 

+4982.0 

+2750 

+1510.0 

+5000 0 

+2760 

+1515.6 

+5018 0 

+2770 

+1521 .1 

+5036.0 

+2780 

+1526.7 

+ 5054.0 

*+2790 

+1532.2 

+5072.0 

+2800 

+1537.8 

+5090.0 

+2810 

+1543 3 

+5108.0 

+2820 

+1548.9 

+5126 0 

+2830 

+1554.4 

+5144.0 

+2840 

+1560.0 

+5162.0 

4 2850 

+1565.6 

+5180 0 

+2860 

+1571.1 

+ 5198.0 

+2870 

+1576.7 

+5216.0 

+2880 

+1582.2 

+5234.0 

+2890 

+1587.8 

+ 5252 0 

+2900 

+ 1593.3 

+5270.0 

+2910 

+1598.9 

+5288.0 

+2920 

+1604.4 

+5306 0 

+2930 

+1610,0 

+5324.0 

+2940 

+1615.6 

+5342 0 

+2950 

+1621,1 

+5360.0 

+2960 

+1626.7 

+5378 0 

+2970 

+1632.2 

+5396.0 

+2980 

+1637.8 

+5414.0 

+2990 

+1643.3 

+5432.0 

+3000 

+1648.9 

+5450.0 

+3010 

+1654.4 

+5468.0 

+3020 

+1660.0 

+5486.0 

+3030 

+1665.6 

+5504.0 

+3040 

+1671.1 

+5522.0 

+3050 

+1676.7 

+5540.0 

+3060 

+1682.2 

+5558.0 

+3070 

+1687.8 

+5576.0 

+3080 

+1693.3 

+5594.0 

+3090 

+1698.9 

+5612.0 

+3100 

+1704.4 



Heading in 
®F. or ^C. 

to be 
converted 

°C. 

+3578.0 

+1970 

+1076,7 

+3596.0 

+1980 

+1082.2 

+3614.0 

+1990 

+1087.8 

+3632.0 

+2000 

+1093.3 

+3650.0 

+2010 

+1098.9 

+3668.0 

+2020 

+1104.4 

+3686.0 

+2030 

+1110.0 

+3704.0 

+2040 

+1115.6 

+3722.0 

+2050 

+1121.1 

+3740.0 

+2060 

+1126.7 

+3758.0 

+2070 

+1132.2 

+3776.0 

+2080 

+1137.8 

+3794.0 

+2090 

+1143.3 

+3812.0 

+2100 

+1148 9 

+3830.0 

+2110 

+1164.4 

+3848.0 

+2120 

+1160 0 

+3866.0 

+2130 

+1165.6 

+3884.0 

+2140 

+1171.1 

+3902.0 

4 2150 

+1176 7 

+3920.0 

+2160 

+1182.2 

+3938 0 

+2170 

+1187.8 

+3956.0 

+2180 

+1193.3 

+3974.0 

+2190 

+1198.9 

+3992.0 

+2200 

+1204 4 

+4010.0 

+2210 

+1210.0 

+4028.0 

+2220 

+1215.6 

+4046 0 

+2230 

+1221.1 

+4064.0 

+2240 

+1226.7 

+4082.0 

+2250 

+1232.2 

+4100.0 

+2260 

+1237 8 

+4118.0 

+2270 

+ 1243 3 

+4136 0 

+2280 

+1248.9 

+4154.0 

+2290 

+1254.4 

+4172 0 

+2300 

+1260 0 

+4190.0 

+2310 

41265.6 

+4208 0 

+2320 

+1271.1 

+4226.0 

+2330 

+1276 7 

+4244.0 

+2340 

+1282.2 

+4262.0 

+2350 

+1287 8 

1 +4280.0 

+2360 

+1293 3 

+4298.0 

42370 

+1298.9 

+4316 0 

+2380 

+1304 4 

+4334.0 

+2390 

+1310 0 

+4362.0 

+2400 

+1315.6 

+4370.0 

+2410 

+1321.1 

+4388.0 

+2420 

+1326.7 

+4406.0 

+2430 

+1332.2 

+4424.0 

+2440 

■+1 337 8 

+4442.0 

+2450 

+1343.3 

+4460.0 

+2460 

+1 348 . 9 

+4478.0 

+2470 

+1354.4 

+4496.0 

+2480 

+1360 0 

+4514.0 

+2490 

+1 365.6 

+4532.0 

+2500 

+1371.1 

+4550.0 

+2510 

+1 376 . 7 

+4568.0 

+2520 

+1382.2 

+4586.0 

+2530 

+1387.8 
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HYDROMETER CONVERSION TABLES 

This table gives the relation between density (C.G.S.) and degrees on the Baum6 
and Twaddell scales. The Twaddell scale is never used for densities less than 
unity. See also section on Hydrometers. 


Degrees 

Degrees Baum6 Bauin6 
Bii. Stand. S<;ale A.P.l. )Scale 


DENSITIES GREATER THAN UNITY 


l.OO 

0.00 

0 

1.01 

1.44 

2 

1.02 

2.84 

4 

1.03 

4.22 

6 

1.04 

5.58 

8 

1.05 

6.91 

10 

1.06 

8.21 

12 

1.07 

9.49 

14 

1.08 

10.78 

16 

1.09 

11.97 

18 

1.10 

13.18 

20 

1.11 

14.37 

22 

1.12 

15.54 

24 

1.13 

16.68 

26 

1.14 

17.81 

28 

1.15 

18.91 

30 

1.16 

20.00 

32 

1.17 

21.07 

34 

1.18 

22.12 

36 

1.19 

23.15 

38 

1.20 

24.17 

40 

1.21 

25.16 

42 

1.22 

26.15 

44 

1.23 

27.11 

46 

1.24 

28.06 

48 

1.25 

29.00 

50 

1.26 

29.92 

52 

1.27 

30.83 

54 

1.28 

31.72 

56 

1.29 

32.60 

58 

1.30 

33.46 

60 

1.31 

34,31 

62 
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HYDROMETER CONVERSION TABLES 



1868 

COMPARISON OF HYDROMETER SCALES 

For Liquids Lighter Than Water 

See also special tables for Baum6. 

Common liquids requiring lighter than water hydrometer scales are alcohol and 
ammonia solutions, oils (few common exceptions), paints (some are also heavier than 
water), solvents (except carbon tetrachloride and chloroform), varnishes (few com- 
mon exceptions), wines (dry). 

Approximate values are given below for hydrometers standardized at 15.56‘'G 
(60®r ), If standardized at any other temperature the scale values would be different. 

In the following table column headings for the various hydrometer scales are as 
follows: A, Specific gravity; il, British % proof (alcohol); C, % Alcohol by volume, 
Tralle, Gay-Lussac; D, U. S. Internal Revenue % proof spirit (alcohol); E, U. S. 
Custom House (alcohol) proof; F, % Alcohol by weight, Richter; G, Cartier; //, % 
Ammonia. 


A 

B 

C 

D 

E 

F 

G 

)1 


A 

B 

G 

D 

E 

F 

G 

11 

0.784 

80 







0 

912 

6 

61 

122 


53 



0.790 

77 







0 

914 

5 

60 

120 

20 

52 

24 


0.800 

73 

99 

198 

98 

99 

45 


0 

916 

3 

59 

118 


51 



0.805 

70 

98 

196 


97 

44 


0 

918 

2 

58 

116 


50 



0.810 

66 

96 

192 


94 

43 


0 

920 

0 

57 

114 


49 

23 


0.815 

64 

95 

190 

90 

92 

42 


0 

922 

2 

56 

112 


48 



0.820 

62 

94 

188 


91 

41 


0 

924 

3 

55 

110 

io 

47 



0.825 

60 

93 

186 


89 

40 


0 

926 

5 

54 

108 


46 

22 

20 

0.829 

58 

92 

184 


87 

39 


0 

928 

6 

53 

106 


45 



0.832 

56 

91 

182 


86 



0 

930 

8 

52 

104 


44 



0.835 

54 

90 

180 

80 

85 

38 


0 

932 

10 

51 

102 


43 

21 


0.838 

53 

89 

178 


84 



0 

934 

12 

50 

100 

6 




0.841 

52 

88 

176 


83 

37 


0 

936 

14 

49 

98 


42 



0.844 

50 

87 

174 


82 



0 

938 

16 

48 

96 


41 

20 


0.847 

48 

86 

172 


81 

36 


0 

940 

18 

47 

94 


40 



0.850 

46 

85 

170 

70 

79 

35 


0 

942 

20 

46 

92 


39 

19 

15 

0.854 

44 

84 

168 


78 



0 

944 

22 

45 

90 

io 

38 



0.856 

43 

83 

166 


76 

34 


0 

946 

24 

44 

88 


37 



0.858 

42 

82 

164 





0 

948 

27 

43 

85 


36 



0.860 

41 

8f 

163 


75 

33 


0 

950 

30 

41 

81 


35 

18 


0.862 

40 


162 





0 

952 

32 

40 

80 

20 

33 



0.864 

39 

80 

160 

60 

74 

32 


0 

954 

35 

39 

77 


32 



0.866 

37 

79 

159 


72 



0. 

956 

38 

37 

74 


31 



0.868 

36 


158 


71 



0. 

958 

40 

36 

71 

30 

30 

17 


0.870 

35 

78 

156 



31 


0. 

960 

43 

34 

68 


28 


io 

0.872 

34 

77 

154 


70 



0 

962 

45 

32 

64 


27 

16 


0.874 

33 

76 

152 


69 



0. 

964 

48 

31 

62 

40 

26 



0.876 

31 

75 

151 


68 



0. 

966 

50 

30 

60 


25 



0.878 

30 


150 

50 


30 


0. 

968 

52 

28 

56 


23 



0.880 

28 

74 

148 


67 


35 

0. 

970 

56 

26 

52 


21 

16 


0.882 

27 

73 

146 


66 

29 


0. 

972 

60 

24 

48 


20 



0.884 

25 

72 

145 


65 



0. 

974 


22 

44 


18 



0.886 

24 


144 





0. 

976 


20 

40 

60 

17 

14 


0.888 

22 

71 

142 


64 



0. 

978 

70 

18 

36 


15 


5 

0.890 

21 

70 

140 

40 

62 

28 


0. 

980 


16 

32 

69 

13 



0.892 

20 

69 

138 


61 



0. 

982 


14 

28 


11 

13 


0.894 

19 

68 

136 


60 

27 


0. 

984 


12 

24 


10 



0.896 

18 


135 




30 

0. 

986 

80 

10 

20 

82 

9 



1 0.898 

16 

67 

134 


59 



0 

.988 


9 

17 


7 

12 


0.900 

15 

66 

132 


58 

•• 


0. 

.990 


7 

14 


6 



0.902 

13 

65 

130 

30 

57 

26 


0. 

992 


6 

11 

90 

4 



0.904 

12 

64 

128 


56 



0. 

994 

90 

4 

8 


3 

ii 


0.906 

11 

63 

126 


55 



0. 

996 


3 

5 


2 



0.908 

10 

62 

125 



25 


0. 

998 


1 

2 


1 



0.910 

8 


124 


54 


25 

1. 

000 

100 

0 

0 

l66 
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COMPARISON OF HYDROMETER SCALES 

/'or Liquids Heavier Than Water 

0 

See also special tables for Bauirie, Twadell N. Y. Board of TTealth Lactometer, and 
Quevenne Lactometer. 

Common liquids requirinfjf heavier than water hydronieter scales are acids and acid 
solutions, alkali solutions, l)eer, bleachin#? solutions, cider, dye solutions, fruit juices, 
glues, glycerine, milk, paint (some are also lighter than wat(T), salt solutions, sizing 
solutions, sugar solutions, syrups, tanning solutions, urine, vinegar, wines (sweet). 

A^roxirnate values are given below for hydrom(^t(us standardized at IS.Sb'^C 
(60°F). If standardized at any other temperatuie the scale values would be different. 

In the following table column headings for the various hydrometer scales are as 
follows: A, Specilic gravity; B, % Sugar, Brix, Ballings, IMato; C, % Saturation 
('ak'iinn chloride (calcium); L), % Saturation salt, sodium chloride (Salometer); 
E, Barkorneter, Urinorneter, QueveniK^’s (lactometer) lactodensiimitc^r. 
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CONVERSION TABLE FOR QUEVENNE AND NEW YORK BOARD OF 
HEALTH LACTOMETER READINGS TO SPECIFIC GRAVITY 


r 


Naw York 


New York 
Board of Specifio 

Health Gravity 

Lactometer __ 

60 1.0174 

61 1.0177 

62 1.0180 

63 1.0183 

64 1.0186 

65 1.0188 

66 1.0191 

67 1.0194 

68 1.0197 

69 1.0200 

70 1.0203 

71 1.0206 

72 1.0209 

73 1.0212 

74 1.0216 

75 1.0217 

76 1.0220 

77 1 .0223 

78 1.0226 

79 1.0229 

80 1.0232 

81 1.0235 

82 1.0238 

83 1 ,0241 

84 1.0244 

85 1.0246 

86 1.0249 

87 1.0252 

88 1.0255 

89 1.0258 


Quevenne 

tactometer 

Board of 
Health 
Lactometer 

17.4 

90 

17.7 

91 

18.0 

92 

18.3 

93 

18.6 

94 

18.8 

95 

19.1 

96 

19.4 

97 

19.7 

98 

20.0 

99 

20.3 

100 

20.6 

101 

20.9 

102 

21.2 

103 

21.5 

104 

21.7 

105 

22.0 

106 

22.3 

107 

22.6 

108 

22.9 

109 

23.2 

110 

23.5 

111 

23.8 

112 

24.1 

113 

24.4 

114 

24 6 

115 

24.9 

116 

25.2 

117 

25.5 

118 

25 8 

119 


Specific Quevenne 
Gravity Lactometer 


26.1 

26.4 

26.7 

27.0 

27.3 

27.6 

27.8 

28.1 

28.4 

28.7 

29.0 
29.3 

29.6 

29.9 

30.2 

30.5 

30.7 

31.0 

31.3 

31.6 

31.9 
32.2 
32.5 

32.8 

33.1 

1.0334 33.4 

1.0336 33.6 

1.0339 33.9 

1.0342 34.2 

1.0345 34.5 
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TANK AND PIPE CAPACITIES 

VERTICAL TANKS 

Cf. McCrea, News Ed,, Ind, Eng. Chem. 18, 45/ (19^0) by pennissioiL 

Cylindrical tanks of diameter D and depth d in inches: 

(1) Gallons-(a00540X/)2)Xd 

(2) Liters ={0.0imXD^)Xd 

Rectangular tanks of base area A and depth d in inches: 

(1) Gs\\om=^ i0.00mXA)Xd 

(2) Liters =(0.01^XA)Xd 

For any one tank the expression within the parentheses is a constant. The constani 
multiplied by any liquid depth gives the liquid contents. This is particularly advao' 
tageous in setting a gauge for fluctuating volumes. 

HORIZONTAL CYLINDRICAL TANKS 

Cf. Davis, Chemist Analyst 25, No. 4, p, 87 {1936) by permission. 

The volume of liquid contents in a cylindrical tank resting upon its side in a horizon- 
tal position is equal to the product of the length of the tank multiplied by the area of 
the “wetteil” portion of an end. This area is that of a segrn^t of a circle and is 
e) where 6 in radians, is equal to 2 cos '[(/?— d)//?] and where H is the 
radius of the circle and d is the depth of the segment as in figure la. ^ . 

F igure lb on the following page can be used for convertmg percentage diameter to 

percentage volume. oo/o 

Example. To find the liquid contents of a cylindrical tank 6 ft., 8 in. (6% ft. =20/3 
ft =80 in.) in diameter and 10 ft. long resting upon its side in a horizontal position 

24/80 or 30% of the diameter. On figure lb, 30% on ^ 

PMd 25% on the volume scale. This means that the hquid contents are 25% of 

349 cu. ft. or 87.3 cu. ft. , . ... . 

Example. To find the depth of liquid when this same tank contains 241 cu. ft. cS 

“ft’hundred and forty-one cu. ft. is 241/349 or 69% of the total cap^ty rf tto 
inches or 52.0 inches. 

PIPES 

a. sch.pho,a Ed., M. E» o»n. <«, m (im b, 

2 fc Wtoins w »» M tl« 

any given length of all tlie ^ ij„g d shows lengths of pipe from 0.1 

IBgure, line A shows the stenda^ voices from 1 to 1000 gallons. A straight line 
to 800,000 feet, and line C sho'ro yotora ^ intersert 

through the pipe si/n on Th^e bm^en line in the figure fa 

line C at the num^r of t lemrth (ooB) which intersecteC 



representative ' 

at 100 gallons, tne capaeny v. ''“^iXnnd' Even values lying at points beyona me 
other variably, the third may be found. ^v®n vaiu^^ Jet^nrthe volume of a 

Conoersion Factors. 



Percentage of Diameter 
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Greek Alphabet 


A 

a 

Alpha 

B 


Beta 

r 

7 

(lamina 

A 

5 

D(!lta 

E 

e 

Epsilon 

Z 


Zeta 

II 

V 

Ida 

e 

9 

Theta 

I 

L 

lola 

K 

K 

Kappa 

A 

X 

Lambda 

M 


Mu 


N 

V 

Nu 

S 

k 

Xi 

0 

0 

Omicron 

n 

TV 

Pi 

p 

P 

Bho 

s 

a 

Sigma 

T 

T 

Tan 

T 

V 

Upsilon 


</> 

Phi 

X 

X 

(^dii 



Psi 

Q 

CO 

Omega 
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THREE HUNDRED YEAR CALENDAR 

1753 to 2052 

To find the day of the week: — First find the year in the table and then in the same 
horizontal column to the right find the month where the number is given which 
refers to the corresponding column of days in the table which follows. 

Example : — To find the day of the week corresponding to Armistice Day, Novem- 
ber 11. 1918 find the year i918 and in the horizontal column to the right under 
November is the figure 5 which refers to column 5 which is the calendar for November 
of 1918 which shows that November 11, 1918 was on Monday. 
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THREE HUNDRED YEAR CALENDAR 


1 1 

2 1 

3 

4 

5 

6 I 

1 7 

”1 

Monday 

1 

Tuesday 

1 

Wednesday 1 

Thursday 1 

Friday 1 

Saturday 1 

SUNDAY 1 

Tuesday 

2 

Wednesday 2 

Thursday 

2 

Friday 2 

Saturday 2 

SUNDAY 2 

Monday 

2 

Wednesday 3 

Thursday 

3 

Friday 

3 

Saturday 3 

SUNDAY 3 

Monday 3 

Tuesday 

3 

Thursday 

4 


B 

Saturday 

4 

SUNDAY 4 

Monday 4 

Tuesday 4 

Wednesday 4 

Friday 

5 

Saturday 

5 

SUNDAY 

5 

Monday 5 

Tuesday 5 

Wednesdays 

Thursday 

f 5 

Saturday 

6 

SUNDAY 

6 

Monday 

6 

Tuesday 6 

Wednesdays 

Thursday 6 

Friday 

6 

SUNDAY 

7 

Monday 

7 

Tuesday 

7 

Wednesday7 

Thursday 7 

Friday 7 

Saturday 

7 

Monday 

8 

Tuesday 

8 

Wednesday 8 

Thursday 8 

Friday 8 

Saturday 8 

SUNDAY 

' 8 

Tuesday 

9 

Wednesday 9 

Thursday 

9 

Friday 9 

Saturday 9 

SUNDAY 9 

Monday 

91 

Wednesd. 

10 

Thursday 

10 

Friday 

10 

Saturday 10 

SUNDAY 10 

Monday 10 

Tuesday 

10 

Thursday 

11 


m 

Saturday 

11 

SUNDAY11 

Monday 11 

Tuesday 11 

Wednesd. 11 

Friday 

12 

Saturday 

12 

SUNDAY 

12 

Monday 12 

Tuesday 12 

Wednesd. 12 

Thursday 12 

Saturday 

13 

SUNDAY 

13 

Monday 

13 

Tuesday 13 

Wednesd. 13 

Thursday 13 

Friday 

13 

SUNDAY 

14 

Monday 

14 

Tuesday 

14 

Wednesd. 14 

Thursday 14 

Friday 14 

Saturday 14 

Monday 

15 

T uesday 

15 

Wednesd. 

15 

Thursday 15 

Friday 15 

Saturday 15 

SUNDAY 15 

Tuesday 

16 

Wednesd. 

16 

Thursday 

16 

Friday 16 

Saturday 16 

SUNDAY 16 

Monday 

16 

Wednesd. 

17 

Thursday 

17 

Friday 

17 

Saturday 17 

SUNDAY 17 

Monday 17 

T uesday 

17 

Thursday 

18 


in 

Saturday 

18 

SUNDAY 18 

Monday 18 

Tuesday 18 

Wednesd. 18 

Friday 

19 

Saturday 

19 

SUNDAY 

19 

Monday 19 

Tuesday 19 

Wednesd. 19 

Thursday 19 

Saturday 

20 

SUNDAY 

20 

Monday 

20 

Tuesday 20 

Wednesd. 20 

Thursday 20 

Friday 

20 

SUNDAY 

21 

Monday 

21 

Tuesday 

21 

Wednesd. 21 

Thursday 21 

Friday 21 

Saturday 21 

Monday 

22 

Tuesday 

22 

Wednesd. 

22 

Thursday 22 

Friday 22 

Saturday 22 

SUNDAY 22 

Tuesday 

23 

Wednesd. 

23 

Thursday 

23 

Friday 23 

Saturday 23 

SUNDAY 23 

Monday 

23 

Wednesd. 

24 

Thursday 

24 

Friday 

24 

Saturday 24 

SUNDAY 24 

Monday 24 

Tuesday 

24 

Thursday 

25 

Friday 

25 

Saturday 

25 

SUNDAY 25 

Monday 25 

Tuesday 25 

Wednesd. 25 


26 

Saturday 

26 

SUNDAY 

26 

Monday 26 

Tuesday 26 

Wednesd. 26 

Thursday 26 

Saturday 

27 

SUNDAY 

27 

Monday 

27 

Tuesday 27 

Wednesd. 27 

Thursday 27 

Friday 

27 

SUNDAY 

28 

Monday 

28 

Tuesday 

28 

Wednesd. 28 

Thursday 28 

Friday 28 

Saturday 28 

Mionday 

29 

Tuesday 

29 

Wednesd. 

29 

Thursday 29 

Friday 29 

Saturday 29 

SUNDAY 29 

T uesday 

30 

Wednesd. 

30 

Thursday 

30 

Friday 30 

Saturday 30 

SUNDAY 30 

Monday 

30 

Wednesd. 

31 

Thursday 

31 

Friday 

31 

Saturday 31 

SUNDAY 31 

Monday 31 

Tuesday 

31 
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SURFACE AREAS AND VOLUMES* 

Let a, fe, c, d, and s denote lengths, A denote areas, and V denote 
volumes. 


Triangle. 

A = fcA/2, where b denotes the base and h the altitude. 


Rectangle. 

A = ab, where a and b denote the lengths of the sides. 

Parallelogram (opposite sides parallel). 

A = ah = ah sin 6, where a and b denote the sides, h the altitude 
and 6 the angle between the sides. 

Trapezoid (four sides, two parallel). 

A = ih(a + b)y where a and b are the sides and k the altitude. 


Regular Polygon of n Sides. (Fig. 1). 


A = 


a^ ctn 
4 



R 



180 ^ 

, 

n 


r 


a 


2 ctn 

360° 

n 


180° 

, 

n 

2ir 

n 


where a is length 
of side. 

where R is radius of 
circumscribed circle. 

where r is radius of 
inscribed circle. 

radians. 



Q — . jgQo _ / n-2 \ radians where a and 0 are the 

^ \ n ) \ n ) angles indicated in Fig. 1. 

a ~ 2 r tan I = 2R sin -• 


Circle. (Fig. 2). 

Let C = circumference, 
R = radius, 

D == diameter, 

A == area, 


S = length of arc subtended by 
I = chord subtended by arc aS, 
h ~ rise, 

0 = central angle in radians. 


♦ \dapted by permission from Burington, ** Handbook of Mlaihemaiical Tablet and Formulas/* 3d 
od., McGraw-Ilill, New York (1959). 
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A (circle) = 

A (sector) = J B.<t = ^ B'^0. 

A (scgm(!nt) = A (sector) - A (triangle) = i /?* (0 - sin 0) 
= /?2 cos-1 - (B-h) VHih^. 

Perimeter of a n-ifide regular polyg(tu instiribed in a circle 

= 2n H sin ~ • 
n 

27r 

Area of inscribed polygon — \nR‘^ sin — • 


Perimeter of a n-side regular polygon circumscribed about a circle 

= 2nH tan -• 
n 

TT 

Area of circumscribed polygon = uR^ tan —• 


Radius of circle inscribed in a triangle of sides a, 6, and c is 
J. = ^ , s = i (a+b+c)- 


Radius of circle circumscribed about a triangle is 

4'\/s(s— a) (s— 6) (s—c) 
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38. Ellipse. (Fig. 3). 

A — vah, where a and b are lengths of 
semi-major and semi-minor axes respectively. 

39. Parabola. (Fig. 4). 

A = 2Zd/.3. 

Height of Zi*). 

Width of /i = 1 • 



i-/.- 

i I 

± 

H ' 




Fig. 4 


Length of arc 


'[^+l(^0’-i(¥)‘ 


+ 



Area by Approximation. (Fig. 5). If yn, yi, 
y 2 , • • • , yn be the lengths of a series of 
equally spaced parallel chords, and if h 
be their distance apart, the area enclosed by 
boundary is given approximately by any 
one of the following formulae: 



At = h [J (yo + yn) + yi + ys H h yn-il- (Trapezoidal Rule.) 

Ad == h [0.4(yo -(- y«) + l.l(yi + yn_i) + y 2 + ya H h yn-a]- 

(Durand’s Rule.) 

As = i h [(yo -I- y„) -h 4(yi -f- ys + h yn-i) 

+ 2 (yz + y 4 -I h yn-s)]. (n even, Simpson’s Rule.) 


In general, gives the most accurate approximation. 

The greater the value of n, the greater the accuracy of approxi- 
mation. 


Cube. 

V — a*; a — aVS; total surface area = 6a*, where a is length of 
side and d is length of diagonal. 
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Rectangular Parallelopiped. 

V == abe; d = + h- + c^; total surface area = 2 (ab + fee + ca), 

where a, fe, and c are the lengths of the sides and d is length of diagonal* 

Prism or Cylinder. V = (area of base) • (altitude). 

Lateral area = (perimeter of right section) - (lateral edge). 

Pyramid or Cone. (area of base) • (altitude). 

Lateral area of regular pyramid 

= i (perimeter of base) • (slant height). 

Frustum of Pyramid or Cone. 

V = i{Ai + A 2 + \/ A\ ' A 2 ) h, where h is the altitude and Ai and 
A 2 are the areas of the bases. 

J^ateral area of a regular figure 

= J (sum of perimeters of base) • (slant height). 


Prismoid. V = ^(Ai + ^42 + 4/43), where li = altitude, Ai 

o 

and A 2 are the areas of the bases, and A^ is the area of the midsection 
parallel to bases. 


Area of Surface and Volume* of Regular Polyhedra of edge L 

Nani<‘ Type of Surface Area of Surface Volume 


Tetrahedron 
Hexahedron (cube) 
Octahedron 
Dodecahedron 
Icosahedron 


1 e(juilateral triangles 
6 squares 

8 eipiilateral triangles 
12 pentagons 
20 equilateral triangles 


1.73205/2 0.11785P 

6.00000/2 1.00000/5 

3.46410/2 0.47140/5 

20.64578/2 7.66312/5 

8.66025/2 2.18170/5 


Sphere. (Fig. 6). 

A (sphere) 

A (zone) 

V (sphere) 

V (spherical sector) 

V (spherical segment 

of one base) 

V (spherical segment 

of two bases) 


= 4<7r/f2 = 7rD2. 

= 27r/?fei = wDhi. 
= iwR^ = ItDK 
= iwFPhi = 


= Mis (^Ps^ fea^)- 



Fig. 6 


rg— 


= iir/i2 (3r3® + 3r** + *2*). 

= 2R^0, where 6 is angle in radians of lune 


A (lune) 
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Ellipsoid. /H-n — ^ 

V = tirabCy where a, 6, and c are the f \ I / /A 

lengths of the semi-axes. — ^ t — p 

Torus. (Fig. 7). F == 2?r^i?r^. ' 

Area of surface = 5 = 4x2 /?r. 

7 

Theorems of Pappus : 

(a) If a plane area A be rotated about a line I in the plane of A and 
not cutting A, the volume of the solid generated is equal to the product 
of A and the distance traveled by the center of gravity of A. 

(b) If a plane curve C be rotated about a line I in the plane of (7 and 
not cutting C, the area of the surface genei atcnl is equal to the produc t 
of the length of (7 and the distance traveled by the center of gravity of C. 


IMPORTANT CONSTANTS 


N 

X = 3.14159265 

TTT = 6.28318531 

4X *12.56637061 
Y = 1.67079633 
= 1.04719755 


4.18879020 


Y » 0.78539816 


= 0.52359878 


Y * 0.31830989 


0.15915494 


0.95492966 


1.27323954 


Logio N 


0.4971499 

X2 

0.7981799 

1 

X2“ 

1.0992099 

Vw 


1 

0.1961199 

\/x 

0.0200286 



! \x 

0.6220886 



9.8950899-10 


9.7189986-10 


9.5028501-10 


9.2018201-10 


9.9799714-10 


0.10132118 


1.77245385 


= 0.56418958 


1.12837917 


= 1.46459189 


0.68278406 


2.14502940 




0.62035049 


Logto 1\ 
0.9942997 

9.0057003-10 


9.7514251-10 


9.9899857-10 


9.8342834-10 


9.7926371-10 


9.9063329-10 


Logio of Number 


Pi (») 

Napierian Base (e) 

M “■ iogio« 

^ logJO 

ISO-i- )r » degrees in 1 radian 
ir -^1 80 » radians in 1® 

10800 «*> radians in 1' 
l^-^648000 •- radians m 1" 


3.14159 26535 89793 23846 0.49714 98726 94133 85435 

2.71828 18284 59045 23536 0.43429 448 

0.43429 44819 03251 82765 9.63778 43113 00536 78912-10 

2.30258 50929 94045 68402 0.36221 569 

57.2957 795 1.75812 263 

0.01745 329 8.24187 737-10 

0.00029 08882 6.46372 612-10 

0.00000 48481 36811 095 4.68557 487-10 





Trigonometric Functions of an Angle a. (Fig, 8). 


Let a be any angle whose initial side lies 
on the positive sc-axis and whose vertex 
is at the origin, and {x, y) be any point on 
the terminal side of the angle, {x is positive 
if measured along OX to the right, from the 
y-axis; and negative, if measured along OA' 
to the left from the y-axis. Likewise, y is 
positive if measured parallel to 07, and 
negative if measured parallel to 07'.) Let r be the positive distance 
from the origin to the point. The trigonometric functions of an angle 
are defined as follows: 



sine a 

= 

sin a 

. 

2- 

r 

cosine a 

C=: 

cos a 

=a 

X 

r 

tangent a 

s= 

t an a 

= 

L . 

X 

cotangent a 

« 

ctn a = 

cot a = 

X 

• 

.Y 

secant a 

C=3 

sec a 

- 

r 

• 

X 

cosecant a 

C= 

CSC a 

= 

r 

y 

exsecant a 

= 

exsec a 


s(ic a — 1 

versine a 


vers a 


1 — ct)S a 

coversinc a 


covers a 

= 

1 — sin a 

haversine a 

= 

hav a 

= 

J vers a 


Signs of the Functions. 


Quadrant 

sin 

cos 

tan 

ctn 

sec 

CSC 

r 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

11 

+ 

— 

+ 

+ 


III 

IV 


+ 

+ 

*** f 

- 1 




1882 


SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


n 


n' 




Vmri 



•^lOOn 

1 

1 


1 

1.000 

000 

3.162 

278 

1.000 

000 

2.154 

435 

4.641 

589 

2 


4 


8 

1.414 

214 

4.472 

136 

1.259 

921 

2.714 

418 

5.848 

035 

3 


9 


27 

1.732 

051 

5.477 

226 

1.442 

250 

3.107 

233 

6.694 

330 

4 


16 


64 

2.000 

000 

6.324 

555 

1.587 

401 

3.419 

952 

7.368 

063 

5 


25 


125 

2.236 

068 

7.071 

068 

1.709 

976 

3.684 

031 

7.937 

005 

6 


36 


216 

2.449 

490 

7.745 

967 

1.817 

121 

3.914 

868 

8.434 

327 

7 


49 


343 

2.645 

751 

8.366 

600 

1.912 

931 

4.121 

285 

8.879 

040 

8 


64 


512 

2.828 

427 

8.944 

272 

2.000 

000 

4.303 

869 

9.283 

178 

9 


81 


729 

3.000 

000 

9.486 

833 

2,080 

084 

4.481 

405 

9.654 

894 

10 


100 

1 

000 

3.162 

278 

10.000 

00 

2.154 

435 

4.641 

589 

10.000 

00 

11 


121 

1 

331 

3.316 

625 

10.488 

09 

2.223 

960 

4.791 

420 

10.322 

80 

12 


144 

1 

728 

3.464 

102 

10.954 

45 

2.289 

428 

4.932 

424 

10,626 

59 

13 


169 

2 

197 

3.605 

551 

11.401 

75 

2.351 

335 

6.0 G 5 

797 

10.913 

93 

14 


196 

2 

744 

3.741 

657 

11.832 

16 

2.410 

142 

6.192 

494 

11.186 

89 

15 


225 

3 

375 

3 872 

983 

12.247 

45 

2.466 

212 

5.313 

293 

11.447 

14 

16 


256 

4 

096 

4 000 

000 

12.649 

11 

2.519 

842 

6.428 

835 

11.696 

07 

17 


289 

4 

913 

4. t 23 

106 

13.038 

40 

2.671 

282 

6.539 

658 

11.934 

83 

18 


324 

5 

832 

4 242 

641 

13,416 

41 

2.620 

741 

5.646 

216 

12.164 

^0 

19 


361 

6 

859 

4.358 

899 

13.78^ 

05 

2.668 

402 

5.748 

897 

12.385 

62 

20 


400 

8 

000 

4.472 

136 

14.142 

14 

2.714 

418 

6.848 

035 

12.599 

21 

21 


441 

9 

261 

4 582 

576 

14.491 

38 

2.758 

924 

5.943 

922 

12.805 

79 

22 


484 

10 

648 

4,690 

416 

14.832 

40 

2.802 

039 

6.036 

811 

13.005 

91 

23 


529 

12 

167 

4.795 

832 

16.165 

76 

2.843 

867 

6.126 

926 

13.200 

06 

24 


576 

13 

824 

4.898 

979 

16.491 

93 

2.884 

499 

6.214 

465 

13.388 

66 

25 


625 

15 

625 

5 000 

000 

15.811 

39 

2.924 

018 

6.299 

605 

13.572 

09 

26 


676 

17 

576 

5.099 

020 

16.124 

52 

2.962 

496 

6.382 

504 

13.750 

69 

27 


729 

19 

683 

5.196 

152 

16.431 

68 

3.000 

000 

6.463 

304 

13.924 

77 

28 


784 

21 

952 

5.291 

503 

16.733 

20 

3.036 

589 

6.542 

133 

14.094 

60 

29 


841 

24 

389 

5 385 

166 

17.029 

39 

3.072 

317 

6.619 

106 

14.260 

43 

30 


900 

27 

000 

5,477 

226 

17.320 

51 

3.107 

233 

6.694 

330 

14.422 

50 

31 


961 

29 

791 

5.567 

764 

17.606 

82 

3.141 

381 

6.767 

899 

14.581 

00 

32 

1 

024 

32 

768 

5.656 

854 

17.888 

64 

3.174 

802 

6.839 

904 

14.736 

13 

33 

1 

089 

35 

937 

5.744 

563 

18.165 

90 

3.207 

534 

6.910 

423 

14.888 

06 

34 

1 

156 

39 

304 

5.830 

952 

18.439 

09 

3.239 

612 

6.979 

532 

15.036 

95 

36 

1 

226 

42 

875- 

5 916 

080 

18.708 

29 

3.271 

066 

7.047 

299 

16.182 

94 

36 

1 

296 

46 

656 

6 000 

000 

18.973 

67 

3.301 

927 

7.113 

787 

15.326 

19 

37 

1 

369 

50 

653 

6.082 

763 

19.235 

38 

3.332 

222 

7.179 

054 

16.466 

80 

38 

1 

444 

54 

812 

6.164 

414 

19.493 

59 

3.361 

975 

7.243 

156 

16.604 

91 

39 

1 

521 

59 

319 

6.244 

998 

19.748 

42 

3.391 

211 

7.306 

144 

15.740 

61 

40 

1 

600 

64 

000 

6.324 

555 

20.000 

00 

3.419 

952 

7.368 

063 

15.874 

01 

41 

1 

681 

68 

921 

6.403 

124 

20.248 

46 

3.448 

217 

7.428 

959 

16.005 

21 

42 

1 

764 

74 

088 

6.480 

741 

20.493 

90 

3.476 

027 

7.488 

872 

16.134 

29 

43 

1 

849 

79 

507 

6.557 

439 

20.736 

44 

3.503 

398 

7.647 

842 

16.261 

33 

44 

1 

936 

85 

184 

6.633 

250 

20.976 

18 

3.530 

348 

7.605 

906 

16.386 

43 

45 

2 

025 

91 

125 

6.708 

204 

21.213 

20 

3.556 

893 

7.663 

094 

16.509 

64 

46 

2 

116 

97 

336 

6.782 

330 

21.447 

61 

3.583 

048 

7.719 

443 

16.631 

03 

47 

2 

209 

103 

823 

6.855 

655 

21.679 

48 

3.608 

826 

7.774 

980 

16.750 

69 

48 

2 

304 

110 

592 

6.928 

203 

21.908 

90 

3.634 

241 

7.829 

736 

16,868 

65 

49 

2 

401 

117 

649 

7.000 

000 

22.135 

94 

3.659 

306 

7.883 

735 

16.984 

99 





SQUARES, CUBES, SQUARE ROOTS, AND 
C13BE ROOTS 
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n 


ii» 


V^lOn 

SO 

61 

62 

63 

54 

2 500 

2 601 

2 704 

2 809 

2 916 

125 000 

132 651 

140 608 

148 877 

157 464 

7.071 068 
7.141 428 
7.211 103 
7.280 110 
7.348 469 

22 360 68 
22 583 18 
22.803 51 
23.021 73 
23.237 90 

55 

56 

57 

58 

59 

3 025 

3 136 

3 249 

3 364 

3 481 

166 375 

175 616 

185 193 

195 112 

205 379 

7.416 198 
7.483 315 
7.649 834 
7.615 773 
7.681 146 

23.452 08 
23.664 32 
23.874 67 
24.083 19 
24. 2S 92 

60 

61 

62 

63 

64 

3 600 

3 721 

3 844 

3 969 

4 096 

216 000 

226 981 

238 328 

250 047 

262 144 

7.745 967 
7.810 250 

7 874 008 
7.937 254 

8 000 000 

24.494 90 
24.696 18 

24 899 80 

25 099 80 
25.298 22 

65 

66 

67 

68 

69 

4 225 

4 356 

4 439 

4 624 

4 761 

274 625 
287 496 
300 763 

314 432 
328 509 

8.062 258 
8.124 038 
8.185 353 
8.246 211 
8.306 624 

25.495 10 
25.690 47 
25.884 36 
26.076 81 
26.267 85 

70 

71 

72 

73 

74 

4 900 

5 041 

5 184 

5 329 

5 476 

343 000 
357 911 

373 243 
389 017 
405 224 

8.366 600 
8.426 150 

8 485 281 
8.544 004 
8.602 325 

26.457 51 
26.645 83 
26.832 82 
27.018 51 
27.202 94 

75 

76 

77 

78 

79 

5 625 

5 776 

5 929 

6 084 

6 241 

421 875 
438 976 
456 533 
474 552 
493 039 

8.660 254 
8.717 798 
8.774 964 

6 831 761 
8.888 194 

27.386 13 
27.568 10 
27.748 87 
27.928 48 
28.106 94 

80 

81 

82 

83 

84 

6 400 

6 561 

6 724 

6 889 

7 056 

512 000 
531 441 

551 363 
571 787 
592 704 

8.944 272 
9.000 000 
9.055 385 
9.110 434 
9.165 151 

28.284 27 
28.460 50 
28.635 64 
28.809 72 
28.982 75 

85 

86 

87 

88 

89 

7 225 

7 396 

7 569 

7 744 

7 921 

614 125 
636 056 
658 503 
681 472 
704 969 

9.219 544 
9,273 618 
9.327 379 
9.380 832 
9.433 981 

29.154 76 
29.325 76 
29.495 76 
29.664 79 
29.832 87 

90 

91 

92 

93 

94 

8 100 

8 281 

8 464 

8 649 

8 836 

729 000 
753 571 
778 688 
804 357 
830 584 

9.486 833 
9.539 392 
9.591 663 
9.643 651 
9.695 360 

30.000 00 
30.166 21 
30.331 50 
30.495 90 
30.659 42 

95 

96 

97 

98 

99 

9 025 

9 216 

9 409 

9 604 

9 801 

857 375 
884 736 
912 673 
941 192 
970 299 

9.746 794 
9.797 959 
9.848 858 
9.899 495 
9.949 874 

30.822 07 
30.983 87 
31.144 82 
31.304 95 
31.464 27 
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3.684 031 
3.708 430 
3 732 511 
3.756 286 
3.779 763 

3.802 952 
3.825 862 
3.848 501 
3.870 877 
3.892 996 

3.914 868 
3.936 497 
3.957 892 
3.979 057 
4.000 000 

4.020 726 
4.041 240 
4.061 548 
4.081 655 
4.101 566 

4.121 285 
4.140 818 
4.160 168 
4.179 339 
4.198 336 

4.217 163 
4.235 824 
4.254 321 
4.272 659 
4.290 840 

4.308 869 
4.326 749 
4.344 481 
4.362 071 
4.379 519 

4.396 830 
4.414 005 
4.431 048 
4.447 960 
4.464 745 

4.481 405 
4.497 941 
4.514 357 
4.530 655 
4.546 836 

4.562 903 
4.578 857 
4.594 701 
4.610 436 
4.626 065 


7.937 005 17.099 76 1 
7.989 570 17.213 01 ] 
8.041 452 17.324 78 
8 092 672 17.435 13 
8.143 253 17.544 11 

8.193 213 17.651 74 
8.242 571 17.758 08 
8.291 344 17,863 16 
8.339 551 17.967 02 
8.387 207 18.069 69 

8.434 327 18.171 21 
8.480 926 18 271 60 
8.527 019 18.370 91 
8.572 619 18.469 15 
8.617 739 18.566 36 

8.662 391 18.662 66 
8.706 588 18.757 77 
8.750 340 18.852 04 
8.793 659 18.946 36 
8.836 556 19.037 78 

8.879 040 19.129 3t 
8.921 121 19.219 97 
8.962 809 19.309 79 
9.004 113 19.398 77 ’ 
9.045 042 19.486 96 


9.085 603 
9.125 805 
9.165 656 
9.205 164 
9.244 335 

9.283 178 
9.321 698 
9.359 902 
9.397 796 
9.435 388 

9.472 682 
9.509 685 
9.546 403 
9.582 840 
9.619 002 

9.654 894 
9.690 521 
9.725 888 
9.761 000 
9.795 861 

9.830 476 
9.864 848 
9.898 983 
9.93? 884 
9.966 555 


19.674 34 
19.660 95 
19.746 81 
19.831 92 
19.916 32 

20.000 00 
20.082 99 
20.165 30 
20.246 94 
20.327 93 

20.408 28 
20.488 00 
20.667 10 
20.645 60 
20.723 51 

20.800 84 
20.877 59 
20.953 79 
21.029 44 
21.104 54 

21.179 12 
21.253 17 
21.326 71 
21.399 75 
21.472 29 



1884 


SQUARE^, CUBES, SQUARE ROOTS, aN1» 
CUBE ROOTS 


n 


n * 


r »3 

i 



1 
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■^lOn 

-^100 

n 

100 

10 

000 

1 

000 

000 

10 

.000 

00 

31 .622 

78 

4.641 

589 

10.000 

00 

21 . 544 

35 

101 

10 

201 

1 

030 

301 

10 

.049 

88 

31.780 

50 

4.657 

010 

10.033 

22 

21.615 

92 

102 

10 

404 

1 

061 

208 

10 

,099 

50 

31 . 937 

44 

4.672 

329 

10.066 

23 

21 .687 

03 

103 

10 

609 

1 

092 

727 

10 

.148 

89 

32.093 

61 

4.687 

548 

10.099 

02 

21.757 

67 

104 

10 

816 

1 

124 

864 

10 

.198 

04 

32.249 

03 

4.702 

669 

10.131 

59 

21.827 

66 

105 

11 

025 

1 

157 

625 

10 

.246 

95 

32.403 

70 

4.717 

694 

10.163 

96 

21.897 

60 

106 

11 

236 

1 

191 

016 

10 

.295 

63 

32.557 

64 

4.732 

623 

10.196 

13 

21.966 

89 

107 

11 

449 

1 

225 

043 

10 

.344 

08 

32.710 

85 

4.747 

469 

10.228 

09 

22.035 

75 

108 

11 

664 

1 

259 

712 

10 

.392 

30 

32.863 

35 

4.762 

203 

10.259 

86 

22.104 

19 

109 

11 

881 

1 

295 

029 

10 

.440 

31 

33.015 

15 

4.776 

856 

10.291 

42 

22.172 

20 

110 

12 

100 

1 

331 

000 

10 

.488 

09 

33-166 

25 

4.791 

420 

10.322 

80 

22.239 

80 

111 

12 

321 

1 

367 

631 

10 

.535 

65 

33.316 

66 

4.805 

896 

10.353 

99 

22.306 

99 

112 

12 

544 

1 

404 

928 

10 

.583 

01 

33.466 

40 

4.820 

285 

10.384 

99 

22.373 

78 

113 

12 

769 

1 

442 

897 

10 

.630 

15 

33.615 

47 

4.334 

588 

10.415 

80 

22 440 

17 

114 

12 

996 

1 

481 

544 

10 

.677 

08 

33.763 

89 

4.848 

808 

10.446 

44 

22.506 

17 

115 

13 

225 

1 

520 

875 

10 

.723 

81 

33.911 

65 

4.862 

944 

10.476 

90 

22.571 

79 

116 

13 

456 

1 

560 

896 

10 

.770 

33 

34.058 

77 

4.876 

999 

10.507 

18 

22.637 

02 

117 

13 

689 

1 

601 

613 

10 

.816 

65 

34.205 

26 

4.890 

973 

10.537 

28 

22.701 

89 

118 

13 

924 

1 

643 

032 

10 

.862 

78 

34.351 

13 

4.904 

868 

10.567 

22 

22.766 

38 

119 

14 

161 

1 

685 

159 

10, 

.908 

71 

34.496 

38 

4.918 

685 

10.596 

99 

22.830 

51 

120 

14 

400 

1 

728 

000 

10. 

,954 

45 

34.641 

02 

4.932 

424 

10.626 

59 

22.894 

28 

121 

14 

641 

1 

771 

561 

11. 

.000 

00 

34.786 

05 

4.946 

087 

10.656 

02 

22 957 

70 

122 

14 

884 

1 

815 

848 

11 

.045 

36 

34.928 

50 

4.959 

676 

10.685 

30 

23.020 

78 

123 

15 

129 

1 

860 

867 

11, 

.090 

54 

35.071 

36 

4.973 

190 

10.714 

41 

23.083 

50 

124 

15 

376 

1 

906 

624 

11, 

.135 

53 

35.213 

63 

4.986 

631 

10.743 

37 

23.145 

89 

125 

15 

625 

1 

953 

125 

11. 

.180 

34 

35.355 

34 

5.000 

000 

10.772 

17 

23.207 

94 

126 

15 

876 

2 

000 

376 

11, 

.224 

97 

35.496 

48 

5.013 

298 

10.800 

82 

23.269 

67 

127 

16 

129 

2 

048 

383 

11. 

.269 

43 

35.637 

06 

5.026 

526 

10.829 

32 

23.331 

07 

128 

16 

384 

2 

097 

152 

11, 

.313 

71 

35.777 

09 

5.039 

684 

10.857 

67 

23.392 

14 

129 

16 

641 

2 

146 

689 

11, 

.357 

82 

35.916 

57 

5.052 

774 

10.885 

87 

23.452 

90 

130 

16 

900 

2 

197 

000 

11, 

401 

75 

36.055 

51 

5.065 

797 

10.913 

93 

23.513 

35 

131 

17 

161 

2 

248 

091 

11. 

.445 

52 

36,193 

92 

5.078 

753 

10.941 

84 

23.573 

48 

132 

17 

424 

2 

299 

968 

11. 

.489 

13 

36.331 

80 

6.091 

643 

10.969 

61 

23 633 

32 

133 

17 

689 

2 

352 

637 

11, 

532 

56 

36.469 

17 

6.104 

469 

10.997 

24 

23.692 

85 

134 

17 

956 

2 

406 

104 

11. 

,575 

84 

36.606 

01 

5.117 

230 

11.024 

74 

23.752 

08 

135 

18 

225 

2 

460 

375 

11, 

618 

95 

36.742 

35 

6.129 

928 

11.052 

09 

23.811 

02 

136 

18 

496 

2 

515 

456 

11. 

661 

90 

36.878 

18 

6.142 

563 

11.079 

32 

23.869 

66 

137 

18 

769 

2 

571 

353 

11. 

704 

70 

37.013 

51 

5.155 

137 

11.106 

41 

23.928 

03 

138 

19 

044 

2 

628 

072 

11. 

747 

34 

37.148 

35 

5.167 

649 

11.133 

36 

23.986 

10 

139 

19 

321 

2 

685 

619 

11. 

789 

83 

37.282 

70 

6.180 

101 

11.160 

19 

24.043 

90 

140 

19 

600 

2 

744 

000 

11. 

832 

16 

37.416 

57 

5.192 

494 

11.186 

89 

24.101 

42 

141 

19 

881 

2 

803 

221 

11. 

874 

34 

37.549 

97 

6.204 

828 

11.213 

46 

24.158 

67 

142 

20 

164 

2 

863 

288 

11. 

916 

38 

37.682 

89 

6.217 

103 

11.239 

91 

24.215 

65 

143 

20 

449 

2 

924 

207 

11. 

958 

26 

37.815 

34 

6.229 

322 

11.266 

23 

24.272 

36 

144 

20 

736 

2 

985 

984 

12, 

000 

00 

37.947 

33 

5.241 

483 

11.292 

43 

24.328 

81 

145 

21 

025 

3 

048 

625 

12, 

,041 

59 

38.078 

87 

6.253 

588 

11.318 

51 

24.384 

99 

146 

21 

316 

3 

112 

136 

12. 

.083 

05 

38.209 

95 

5.265 

637 

11.344 

47 

24.440 

92 

147 

21 

609 

3 

176 

523 

12 

.124 

36 

38.340 

58 

6.277 

632 

11.370 

31 

24.496 

60 

148 

21 

904 

3 

241 

792 

12, 

.165 

53 

38.470 

77 

5.289 

572 

11.396 

04 

24.652 

02 

149 

22 

201 

3 

307 

949 

12. 

.206 

56 

38.600 

52 

5.301 

459 

11.421 

65 

24.607 
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150 

151 

152 

153 

154 

22 500 
22 801 

23 104 
23 409 
23 716 

3 375 000 

3 442 951 

3 511 808 

3 581 577 

3 652 264 

12.247 45 
12 288 21 
12.328 83 
12.369 32 
12.409 67 

38.729 83 
38.888 72 
38.987 18 
39. Its 21 
39.242 83 

5.313 293 
6.325 074 
5.336 803 
5.348 481 
5.360 108 

11.447 14 
11.472 52 
11.497 79 
11.522 95 
11.548 00 

24.662 12 
24.716 80 
24.771 25 
24.825 45 
24.879 42 

155 

156 

157 

158 

159 

24 025 
24 336 
24 649 

24 964 

25 281 

3 723 875 

3 796 416 

3 869 893 

3 944 312 

4 019 679 

12.449 90 
12.490 00 
12.529 96 
12.569 81 
12.609 52 

39.370 04 
39.406 84 
39.623 23 
39.749 21 
39.874 80 

5.371 685 
5.383 213 
6.394 691 
5.406 120 
6.417 502 

11.572 95 
11.597 78 
11.622 51 
11.647 13 
11.671 65 

24.933 15 
24.986 66 
25.039 94 
25.092 99 
25.145 81 

160 

161 

162 

163 

164 

25 600 

25 921 

26 244 
26 569 
26 896 

4 096 000 

4 173 281 

4 251 528 

4 330 747 

4 410 944 

12.649 11 
12.688 58 
12.727 92 
12.767 15 
12.806 25 

40.0jfo 00 
40 124 81 
40.249 22 
40.373 26 
40.406 91 

5.428 835 
5.440 122 
5.451 362 
5.462 556 
5.473 704 

11.696 07 
11.720 39 
11.744 60 
11.768 72 
11.792 74 

25.198 42 
25.250 81 
25.302 98 
25.354 94 
25.406 68 

165 

166 

167 

168 
169 

27 225 
27 556 

27 889 

28 224 
28 561 

4 492 125 

4 574 296 

4 657 463 

4 741 632 

4 826 809 

12.845 23 
12.884 10 
12.922 85 
12.961 48 
13.000 00 

40.620 19 
40.743 10 
40.865 63 
40.987 80 
41.109 61 

5.484 807 
5.495 865 
5.506 878 
6.517 848 
5.628 775 

11.816 66 
11.840 48 
11.864 21 
11.887 84 
11.911 38 

25.458 22 
25.509 54 
26.560 67 
25.611 58 
25.662 30 

170 

171 

172 

173 

174 

28 900 

29 241 

29 584 

29 929 

30 276 

4 913 000 

5 000 211 

5 088 448 

5 177 717 

5 268 024 

13.038 40 
13.076 70 
13.114 88 
13.152 95 
13.190 91 

41.231 06 
41.352 15 
41.472 88 
41.593 27 
41.713 31 

5.539 658 
6.550 499 
5.561 298 
5.672 065 
5.582 770 

11.934 83 
11.958 19 
11.981 45 
12.004 63 
12.027 71 

25.712 82 
25.763 13 
25.813 26 
25.863 19 
25.912 92 

175 

176 

177 

178 

179 

30 625 

30 976 

31 329 

31 684 

32 041 

5 359 375 

5 451 776 

5 545 233 

5 639 752 

5 735 339 

13.228 76 
13.266 50 
13.304 13 
13.341 66 
13.379 09 

41.833 00 
41.952 36 
42.071 37 
42.190 05 
42.308 39 

5.593 446 
5.604 079 
5.614 672 
5.625 226 
6.635 741 

12.050 71 
12.073 62 
12.096 45 
12.119 18 
12.141 84 

26.962 47 
26.011 83 
26.061 00 
26.109 99 
26.158 79 

180 

181 

182 

183 

184 

32 400 

32 761 

33 124 
33 489 
33 856 

5 832 000 

5 929 741 

6 028 568 

6 128 487 

6 229 504 

13.416 41 
13.453 62 
13.490 74 
13.527 76 
13.664 66 

42.426 41 
42.644 09 
42.661 46 
42.778 50 
42.895 22 

5.646 216 
5.656 653 
5.667 051 
5.677 411 
5.687 734 

12.164 40 
12.186 89 
12.209 29 
12.231 61 
12.253 85 

26.207 41 
26.255 86 
26.304 12 
26.352 21 
26.400 12 

185 

186 

187 

188 
189 

34 225 
34 596 

34 969 

35 344 
35 721 

6 331 625 

6 434 856 

6 539 203 

6 644 672 

6 751 269 

13.601 47 
13.638 18 
13.674 79 
13.711 31 
13.747 73 

43.011 63 
43.127 72 
43.243 50 
43.358 97 
43.474 13 

5.698 019 
6.708 267 
5.718 479 
5.728 654 
5.738 794 

12.276 01 
12.298 09 
12.320 09 
12,342 01 
12.363 86 

26.447 86 
26.495 43 
26.542 83 
26.590 06 
26.637 12 

190 

191 

192 

193 

194 

36 100 
36 481 

36 864 

37 249 

37 636 

6 859 000 

6 967 871 

7 077 888 

7 189 057 

7 301 384 

13.784 05 
13.820 27 
13.856 41 
13.892 44 
13.928 39 

43.588 99 
43.703 55 
43.817 80 
43.931 77 
44.045 43 

5.748 897 
5.758 965 
5.768 998 
5.778 997 
5.788 960 

12.385 62 
12.407 31 
12.428 93 
12.450 47 
12.471 94 

26.684 02 
26,730 76 
26.777 32 
26.823 73 
26.869 97 

195 

196 

197 

198 

199 

38 025 

38 416 

38 809 

39 204 

39 601 

7 414 «75 

7 529 536 

7 645 373 

7 762 392 

7 880 599 

13.964 24 
14.000 00 
14.035 67 
14.071 26 
14.106 74 

44.168 80 
44.271 89 
44.384 68 
44.497 19 
44.609 42 

5.798 890 
5.808 786 
5.818 648 
5.828 477 
5.838 272 

12.493 33 
12.514 65 
12.535 90 
12.557 07 
12.578 18 

26.916 06 
26.961 09 

27.007 77 
27.053 39 

27.008 86 
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1 

200 

40 

000 

8 

000 

000 

14.142 

14 

44.721 

36 

5.848 

035 

12.599 

21 

27.144 

18 

201 

40 

401 

8 

120 

601 

14.177 

45 

44.833 

02 

6.857 

766 

12.620 

17 

27.189 

34 

202 

40 

804 

8 

242 

408 

14.212 

67 

44.944 

41 

5.867 

464 

12.641 

07 

27.234 

36 

203 

41 

209 

8 

365 

427 

14.247 

81 

45.055 

52 

5.877 

131 

12.661 

89 

27.279 

22 

204 

41 

616 

8 

489 

664 

14.282 

86 

45.166 

36 

5.886 

765 

12.682 

65 

27.323 

94 

205 

42 

025 

8 

615 

125 

14.317 

82 

45.276 

93 

5.896 

369 

12.703 

34 

27.368 

52 

206 

42 

436 

8 

741 

816 

14.352 

70 

45.387 

22 

5.905 

941 

12.723 

96 

27.412 

95 

207 

42 

849 

8 

869 

743 

14.387 

49 

45.497 

25 

5.916 

482 

12.744 

52 

27.457 

23 

208 

43 

264 

8 

998 

912 

14.422 

21 

45.607 

02 

5.924 

992 

12.765 

01 

27.501 

38 

209 

43 

681 

9 

129 

329 

14.456 

83 

45.716 

52 

5.934 

472 

12.785 

43 

27,545 

38 

210 

44 

100 

9 

261 

000 

14.491 

is 

45.825 

76 

5.943 

922 

12.805 

79 

27.589 

24 

211 

44 

521 

9 

393 

931 

14.525 

84 

45.934 

74 

5.953 

342 

12.826 

09 

27.632 

96 

212 

44 

944 

9 

528 

128 

14.560 

22 

46.043 

46 

5.962 

732 

12.846 

32 

27.676 

55 

213 

45 

369 

9 

663 

597 

14.694 

52 

46.151 

92 

5.972 

093 

12.866 

48 

27.720 

00 

214 

45 

796 

9 

800 

344 

14.628 

74 

46.260 

13 

5.981 

424 

12.886 

59 

27.763 

31 

215 

46 

225 

9 

938 

375 

14.662 

88 

46.368 

09 

5.990 

726 

12.906 

63 

27.806 

49 

216 

46 

656 

10 

077 

696 

14.696 

94 

46.476 

80 

6.000 

000 

12.926 

61 

27.849 

53 

217 

47 

089 

10 

218 

313 

14.730 

92 

46.583 

26 

6.009 

245 

12.946 

53 

27.892 

44 

218 

47 

624 

10 

360 

232 

14.764 

82 

46.690 

47 

6.018 

462 

12.966 

38 

27.935 

22 

219 

47 

961 

10 

503 

459 

14.798 

65 

46.797 

44 

6.027 

650 

12.986 

18 

27.977 

87 

220 

48 

400 

10 

648 

000 

14.832 

40 

46,904 

16 

6.036 

811 

13.005 

91 

28.020 

39 

221 

48 

841 

10 

793 

861 

14.866 

07 

47.010 

64 

6.045 

944 

13.025 

59 

28.062 

78 

222 

49 

284 

10 

941 

048 

14.899 

66 

47.116 

88 

6.055 

049 

13.045 

21 

28.105 

05 

223 

49 

729 

11 

089 

567 

14.933 

18 

47.222 

88 

6.064 

127 

13.064 

77 

28.147 

18 

224 

50 

176 

11 

239 

424 

14.966 

63 

47.328 

64 

6.073 

178 

13.084 

27 

28.189 

19 

225 

50 

625 

11 

390 

625 

15.000 

00 

47.434 

16 

6.082 

202 

13.103 

71 

28.231 

08 

226 

51 

076 

11 

543 

176 

15.033 

30 

47.539 

46 

6.091 

199 

13.123 

09 

28.272 

84 

227 

51 

529 

11 

697 

083 

15.066 

62 

47.644 

52 

6.100 

170 

13.142 

42 

28.314 

48 

228 

51 

984 

11 

852 

352 

15.099 

67 

47.749 

35 

6.109 

115 

13.161 

69 

28.356 

00 

229 

52 

441 

12 

008 

989 

15.132 

75 

47.853 

94 

6.118 

033 

13.180 

90 

28.397 

39 

230 

52 

900 

12 

167 

000 

15.165 

76 

47.958 

32 

6.126 

926 

13.200 

06 

28.438 

67 

231 

53 

361 

12 

326 

391 

15.198 

68 

48.062 

46 

6.135 

792 

13.219 

16 

28.479 

83 

232 

53 

824 

12 

487 

168 

15.231 

55 

48.166 

38 

6.144 

634 

13.238 

21 

28.520 

86 

233 

54 

289 

12 

649 

337 

15.264 

34 

48.270 

07 

6.153 

449 

13.257 

21 

28.561 

78 

234 

54 

756 

12 

812 

904 

15.297 

06 

48.373 

55 

8.162 

240 

13.276 

14 

28.602 

59 

235 

55 

225 

12 

977 

875 

15.329 

71 

48.476 

80 

6.171 

006 

13.295 

03 

28.643 

27 

236 

55 

696 

13 

144 

256 

15.362 

29 

48.679 

83 

6.179 

747 

13.313 

86 

28.683 

84 

237 

56 

169 

13 

312 

053 

16.394 

80 

48.682 

65 

6.188 

463 

13.332 

64 

28.724 

30 

238 

56 

644 

13 

481 

272 

15.427 

25 

48.785 

24 

6.197 

154 

13.351 

36 

28.764 

64 

239 

67 

121 

13 

651 

919 

15.459 

62 

48.887 

63 

6.205 

822 

13.370 

04 

28.804 

87 

240 

57 

600 

13 

824 

000 

15.491 

93 

48.989 

79 

6.214 

465 

13.388 

66 

28.844 

99 

241 

58 

081 

13 

997 

621 

16.524 

17 

49.091 

75 

6.223 

084 

13,407 

23 

28.885 

00 

242 

58 

564 

14 

172 

488 

15,656 

35 

49.193 

50 

6.231 

680 

13.425 

75 

28.924 

89 

243 

59 

049 

14 

3^8 

907 

15.588 

46 

49.295 

03 

6.240 

251 

13.444 

21 

28.964 

68 

244 

59 

536 

14 

526 

784 

15.620 

60 

49.396 

36 

6.248 

809 

13.462 

63 

29.004 

36 

245 

60 

025 

14 

706 

125 

15.652 

48 

49.497 

47 

6.257 

3 B 5 

13.481 

00 

29.043 

93 

246 

60 

516 

14 

886 

936 

15.684 

39 

49.598 

39 

6.265 

827 

13.499 

31 

29.083 

39 

247 

61 

009 

15 

069 

223 

15.716 

23 

49.699 

09 

6.274 

305 

13.517 

58 

29.122 

75 

248 

61 

504 

15 

252 

992 

15.748 

02 

49.799 

60 

6.282 

761 

13.535 

80 

29.161 

99 

249 

62 

001 

15 

438 

249 

15.779 

73 

49.699 

90 

6.291 

195 

13.553 

97 

29.201 

14 
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15 625 000 

15 813 251 

16 003 008 
16 194 277 
16 387 064 

16 581 375 
16 777 216 

16 974 693 

17 173 512 
17 373 979 

17 576 000 
17 779 581 

17 984 728 

18 191 447 
18 399 714 

18 609 625 

18 821 096 

19 034 163 
19 248 832 
19 465 109 

19 683 000 

19 902 511 

20 123 048 
20 346 417 
20 570 824 

20 790 875 

21 024 576 
21 253 933 
21 484 952 
21 717 639 

21 952 000 

22 188 041 
22 425 763 
22 6w5 187 

22 906 304 

23 149 125 
23 393 656 
23 639 903 

23 887 872 

24 1 37 569 

24 389 000 
24 642 171 

24 897 088 

25 153 757 
25 412 184 

25 672 375 

25 934 336 

26 198 073 
26 463 592 
26 730 899 


15.811 39 
15.842 98 
15.874 51 
15.905 97 
15.937 38 

15.968 72 

16.000 00 
16.031 22 
16.062 38 
16.093 48 

16.124 52 
16.155 49 
16.186 41 
16.217 27 
16.248 08 

16.278 82 
16.309 51 
16.340 13 
16.370 71 
16.401 22 

16.431 68 
16.462 08 
16.492 42 
16.522 71 
16.552 95 

16.583 12 
16.613 25 
16.643 32 
16.673 33 
16.703 29 

16.733 20 
16.763 05 
16.792 86 
16.822 60 
16.852 30 

16.881 94 
16.911 53 
16.941 07 
16.970 56 

17.000 00 

17.029 39 
17.058 72 
17,088 01 
17.117 24 
17.146 43 

17.175 56 
17.204 65 
17,233 69 
17.262 68 
17.291 62 


50.000 00 
50.099 90 
50.199 60 
50.299 11 
50.399 41 

50.497 52 
50.596 44 
50.695 17 
50.799 70 
50.892 04 

50.99D 20 
51.088 16 
51.180 94 
51.2^ 53 
51.380 93 

51.478 15 
51.575 19 
51.672 04 
61.768 72 
51.865 21 

51.961 52 
62.057 66 
52.153 62 
52.249 40 
52.345 01 

52.440 44 
52.535 70 
52.630 79 
52.725 71 
52.820 45 

62.916 03 
53.009 43 
53.103 67 
53.197 74 
53.291 65 

53.385 39 

53.478 97 
63.572 38 
53.665 63 
63.768 72 

63.851 65 
63.944 42 
54.037 02 
54.129 47 
54.221 77 

64.313 90 
; 54.405 88 
I 64.497 71 
. 54.589 38 
! 54.680 89 


6.299 605 
6.307 994 
6.316 360 
6.324 704 
6.333 026 

6.341 326 
6.349 604 
6.357 861 
6.366 097 
6.374 311 

6.382 504 
6.390 677 
6.398 828 
6.406 959 
6.415 069 

6.423 158 
6.431 228 
6.439 277 
6.447 306 
6.455 315 

6.463 304 
6.471 274 
6.479 224 
6.487 154 
6.495 065 

6.502 957 
6.510 830 
6.518 684 
6.526 619 
6.534 335 

6.542 133 
6.549 912 
6.557 672 
6.565 414 
6.573 138 

6.580 844 
6.588 532 
6.596 202 
6.603 854 
6.611 489 

6.619 106 
6 626 705 
6.634 287 
6.641 852 
6.649 400 

6.656 930 
6.664 444 
6.671 940 
6.679 420 
6.686 883 


13.572 09 
13.590 16 
13.608 18 
13.626 16 
13.644 09 

13.661 97 
13.679 81 
13.697 60 
13.715 34 
13.733 04 

13.750 69 
13.768 30 
13.785 86 
13.803 37 
13.820 85 

13.838 28 
13.855 66 
13.873 00 
13.890 30 
13.907 55 

13.924 77 
13.941 94 
13.969 06 

13 976 15 
13.993 19 

14 OtO 20 
14.027 16 
14.044 08 
14 060 96 
14.077 80 

14.094 60 
14.111 36 
14.128 08 
14.144 76 
14.161 40 

14.178 00 
14.194 56 
14.211 09 
14.227 67 
14.244 02 

14.260 43 
14.276 80 
14.293 14 
14.309 44 
14.325 70 

14.341 92 
14.358 11 
14.374 26 
14,390 37 
14.406 45 


29 240 18 I 
29 279 11 
29.317 94 
29.356 67 
29.395 30 

29.433 83 
29.472 25 
29 510 68 
29 548 60 
29.586 93 

29.624 96 
29 662 89 
29.700 73 
29 738 47 
29.776 11 

29.813 66 

29.851 11 
29.888 47 
29.925 74 
29.962 92 

30.000 00 
30.036 99 
30.073 89 
30.110 70 
30.147 42 

30. 184 06 
30.220 60 
30.257 05 
30.293 42 
30.329 70 

30.365 89 
30.402 00 
30.438 02 
30.473 95 
30.609 81 

30.545 57 
30.581 26 
30.616 86 

30.852 38 
30.687 81 

30.723 17 
30.758 44 
30.793 63 
30.826 75 
30,863 78 

30 898 73 
30.933 61 
; 30.968 40 

31.003 12 
I 31 037 76 
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300 

90 

000 

27 

000 

000 

17.320 

51 

54.772 

26 

6.694 

330 

14.422 

50 

31 

.072 

33 

301 

90 

601 

27 

270 

901 

17,349 

35 

54.863 

47 

6.701 

759 

14.438 

50 

31 

.106 

81 

302 

91 

204 

27 

543 

608 

17.378 

15 

54.954 

53 

6.709 

173 

14.454 

47 

31 

.141 

22 

303 

91 

809 

27 

818 

127 

17.406 

90 

55.045 

44 

6.716 

570 

14.470 

41 

31 

.175 

56 

304 

92 

416 

28 

094 

464 

17.435 

60 

55.136 

20 

6.723 

951 

14.486 

31 

31 

.209 

82 

305 

93 

025 

28 

372 

625 

17.464 

25 

55.226 

81 

6.731 

315 

14.502 

18 

3t 

.244 

00 

306 

93 

636 

28 

652 

616 

17.492 

86 

55.317 

27 

6.738 

664 

14.518 

01 

31 

.278 

11 

307 

94 

249 

28 

934 

443 

17.521 

42 

55.407 

58 

6.745 

997 

14.533 

81 

31 

.312 

14 

308 

94 

864 

29 

218 

112 

17.549 

93 

65.497 

75 

6.753 

313 

14.549 

57 

31 

.346 

10 

309 

95 

481 

29 

503 

629 

17.578 

40 

55.587 

77 

6.760 

614 

14.565 

30 

31 

.379 

99 

310 

96 

100 

29 

791 

000 

17.606 

82 

55.677 

64 

6.767 

899 

14.581 

00 

31 

.413 

81 

311 

96 

721 

30 

080 

231 

17.635 

19 

55.767 

37 

6.775 

169 

14.596 

66 

31 

.447 

55 

312 

97 

344 

30 

371 

328 

17.663 

52 

55.856 

96 

6.782 

423 

14.612 

29 

31 

.481 

22 

313 

97 

969 

30 

664 

297 

17.691 

81 

55.946 

40 

6.789 

661 

14.627 

88 

31 

.514 

82 

314 

98 

596 

30 

959 

144 

17.720 

05 

56.035 

70 

6.796 

884 

14.643 

44 

31 

,548 

34 

315 

99 

225 

31 

255 

875 

17.748 

24 

56.124 

86 

6.804 

092 

14.658 

97 

31 

.581 

80 

316 

99 

856 

31 

554 

496 

17.776 

39 

56.213 

88 

6.811 

285 

14.674 

47 

31 

.616 

18 

317 

100 

489 

31 

855 

013 

17.804 

49 

56.302 

75 

6.818 

462 

14.689 

93 

31 

.648 

50 

318 

101 

124 

32 

157 

432 

17.832 

55 

56.391 

49 

6.825 

624 

14.705 

36 

31 

.681 

74 

319 

101 

761 

32 

461 

759 

17.860 

57 

56.480 

08 

6.832 

771 

14.720 

76 

31 

.714 

92 

320 

102 

400 

32 

768 

000 

17.888 

54 

56.568 

54 

6.839 

904 

14.736 

13 

31 

.748 

02 

321 

103 

041 

33 

076 

161 

17.916 

47 

66.656 

86 

6.847 

021 

14.751 

46 

31 

.781 

06 

322 

103 

684 

33 

386 

248 

17.944 

36 

56.745 

04 

6.854 

124 

14.766 

76 

31 

.814 

03 

323 

104 

329 

33 

698 

267 

17.972 

20 

56.833 

09 

6.861 

212 

14.782 

03 

31 

.846 

93 

324 

104 

976 

34 

012 

224 

18.000 

00 

56.921 

00 

6.868 

285 

14.797 

27 

31 

.879 

76 

325 

105 

625 

34 

328 

125 

18.027 

76 

57.008 

77 

6.875 

344 

14.812 

48 

31, 

.912 

52 

326 

106 

276 

34 

645 

976 

18.055 

47 

57.096 

41 

6.882 

389 

14.827 

66 

31, 

.945 

22 

327 

106 

929 

34 

965 

783 

18.083 

14 

57.183 

91 

6.889 

419 

14.842 

80 

31. 

.977 

85 

328 

107 

584 

35 

287 

552 

18.110 

77 

57.271 

28 

6.896 

434 

14.857 

92 

32, 

.010 

41 

329 

108 

241 

35 

611 

289 

18.138 

36 

57.358 

52 

6.903 

436 

14.873 

00 

32. 

.042 

91 

330 

108 

900 

35 

937 

000 

18.165 

90 

57.445 

63 

6.910 

423 

14.888 

06 

32. 

.075 

34 

331 

109 

561 

36 

264 

691 

18.193 

41 

57.532 

60 

6.917 

396 

14.903 

08 

32. 

.107 

71 

332 

110 

224 

36 

594 

368 

18.220 

87 

57.619 

44 

6.924 

356 

14.918 

07 

32. 

.140 

01 

333 

110 

889 

36 

926 

037 

18.248 

29 

57.706 

15 

6.931 

301 

14.933 

03 

32, 

.172 

25 

334 

111 

556 

37 

259 

704 

18.275 

67 

57.792 

73 

6.938 

232 

14.947 

97 

32. 

204 

42 

335 

112 

225 

37 

595 

375 

18.303 

01 

57.879 

18 

6.945 

150 

14.962 

87 

32. 

,236 

53 

336 

112 

896 

37 

933 

056 

18.330 

30 

67.965 

51 

6.952 

053 

14.977 

74 

32. 

.268 

57 

337 

113 

569 

38 

272 

753 

18.357 

56 

58.051 

70 

6.958 

943 

14.992 

59 

32, 

.300 

55 

338 

114 

244 

38 

614 

472 

18.384 

78 

68.137 

77 

6.965 

820 

15.007 

40 

32. 

332 

47 

339 

114 

921 

38 

958 

219 

18.411 

95 

58.223 

71 

6.972 

683 

15.022 

19 

32. 

364 

33 

340 

115 

600 

39 

304 

000 

18.439 

09 

58.309 

52 

6.979 

532 

15.036 

95 

32. 

396 

12 

341 

116 

281 

39 

651 

821 

18.466 

19 

58.395 

21 

6.986 

368 

15.051 

67 

32. 

427 

85 

342 

116 

964 

40 

001 

688 

18.493 

24 

58.480 

77 

6.993 

191 

15.066 

37 

32. 

459 

52 

343 

117 

649 

40 

353 

607 

18.520 

26 

58.566 

20 

7.000 

000 

15.081 

04 

32. 

491 

12 

344 

118 

336 

40 

707 

584' 

18.547 

24 

58.651 

51 

7.006 

796 

15.095 

68 

32. 

522 

67 

345 

119 

025 

41 

063 

625 

18.574 

18 

58.736 

70 

7.013 

579 

15.110 

30 

32. 

554 

15 

346 

119 

716 

41 

421 

736 

18.601 

08 

58.821 

76 

7.020 

349 

15.124 

88 

32. 

585 

57 

347 

120 

409 

41 

781 

923 

18.627 

94 

58.906 

71 

7.027 

106 

15.139 

44 

32. 

616 

94 

348 

121 

104 

42 

144 

192 

18.654 

76 

58.991 

52 

7.033 

850 

15.153 

97 

32. 

648 

24 

349 

121 

801 

42 

508 

549 

18.681 

54 

59.076 

22 

7.040 

581 

15.168 

47 

32. 

679 

48 
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122 500 

123 201 

123 904 

124 609 

125 316 

126 025 

126 736 

127 449 

128 164 
128 881 

129 600 

130 321 

131 044 

131 769 

132 496 

133 225 

133 956 

134 689 

135 424 

136 161 

136 900 

137 641 

138 384 

139 129 

139 876 

140 625 

141 376 

142 129 

142 884 

143 641 

144 400 

145 161 

145 924 

146 689 

147 456 

148 225 

148 996 

149 769 

150 544 

151 321 

152 100 
152 881 

153 664 

154 449 

155 236 

156 025 

156 816 

157 609 

158 404 

159 201 


42 875 000 

43 243 551 
43 614 208 

43 986 977 

44 361 864 

44 738 875 

45 118 016 
45 499 293 

45 882 712 

46 268 279 

46 656 000 

47 045 881 
47 437 928 

47 832 147 

48 228 544 

48 627 125 

49 027 896 
49 430 863 

49 836 032 

50 243 409 

50 653 000 

51 064 811 
51 478 848 

51 895 117 

52 313 624 

52 734 375 

53 157 376 

53 582 633 

54 010 152 
54 439 939 

54 872 000 

55 306 341 

55 742 968 

56 181 887 

56 623 104 

57 066 625 
57 512 456 

57 960 603 

58 411 072 

58 863 869 

59 319 000 

59 776 471 

60 236 288 

60 698 457 

61 162 984 

61 629 875 

62 099 136 

62 570 773 

63 044 792 
.63 521 199 


18.708 29 
18.734 99 
18.761 66 
18.788 29 
18.814 89 

18.841 44 
18.867 96 
18.894 44 
18.920 89 
18.947 30 

18.973 67 
19.000 00 
19.026 30 
19.052 56 
19.078 78 

19.104 97 
19.131 13 
19.157 24 
19.183 33 
19.209 37 

19.235 38 
19.261 36 
19.287 30 
19.313 21 
19.339 08 

19.364 92 
19.390 72 
19.416 49 
19.442 22 
19.467 92 

19.493 59 
19.519 22 
19.544 82 
19.570 39 
19.595 92 

19.621 42 
19.646 88 
19.672 32 
19.697 72 
19.723 08 

19.748 42 
19.773 72 
19.798 99 
19.824 23 
19.849 43 

19.874 61 
19 899 75 
19.924 86 
19.949 94 
19.974 98 


59.160 80 
59.245 25 
59.329 59 
59.413 80 

59.497 80 

59.581 88 
69.665 74 
59.749 48 
59.833 10 
59.916 «1 

60.000 00 
60.083 28 
60.166 44 
60.249 48 
60.332 41 

60.415 23 

60.497 93 
60.580 52 
60.663 00 
60.745 37 

60.827 63 
60.909 77 
60.991 80 
61.073 73 
61.155 54 

61.237 24 
61.318 84 
61.400 33 
61.481 70 
61.562 98 

61.644 14 
61.725 20 
61.806 15 
61.886 99 
61.967 73 

82.048 37 
62.128 90 
62.209 32 
62.289 65 
62.369 86 

62.449 98 
62.529 99 
62.609 90 
62.689 71 
62.769 42 

62.849 03 
, 62.928 53 

, 63.007 94 

63.087 24 
I 63.166 45 
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7.047 299 
7.054 004 
7.060 697 
7.067 377 
7.074 044 

15.182 94 
15.197 39 
15.211 81 
15.226 20 
15.240 57 

32.710 66 
32.741 79 
32.772 85 
32.803 86 
32.834 80 

7.080 699 
7.087 341 
7.093 971 
7.100 588 
7.107 194 

15.254 90 
15.269 21 
15.283 50 
15.297 75 
15.311 98 

32.865 69 
32.896 52 
32,927 30 
32.958 01 
32.988 67 

7.113 787 
7.120 367 
7.126 936 
7.133 492 
7.140 037 

15.326 19 
15.340 37 
15.354 52 
15.368 6^ 
15.382 7^^ 

33.019 27 
33.049 82 
33.080 31 
33.110 74 
33.141 12 

7.146 569 
7.153 090 
7.159 599 
7.166 096 
7.172 681 

15.396 82 
15.410 87 
15.424 89 
15.438 89 
15.452 86 

33.171 44 
33.201 70 
33.231 91 
33.262 07 
33.292 17 


7.179 054 
7.185 516 
7.191 966 
7.198 405 
7.204 832 

7.211 248 
7.217 652 
7.224 045 
7.230 427 
7.236 797 

7.243 156 
7.249 505 
7.255 842 
7.262 167 
7.268 482 

7.274 786 
7.281 079 
7.287 362 
7.293 633 
7.299 894 

7.306 144 
7.312 383 
7.318 611 
7.324 829 
7.331 037 

7.337 234 
7.343 420 
7.349 597 
7.355 762 
7.361 918 


15.466 80 
15.480 73 
15.494 62 
15.508 49 
15.522 34 

15.636 16 
15.549 96 
15.563 73 
15.577 48 
15.591 21 

15.604 91 
15.618 58 
15.632 24 
15.645 87 
15.659 47 

15.673 05 
15.686 61 
15.700 14 
15.713 66 
15.727 14 

15.740 61 
15.754 05 
15.767 47 
15.780 87 
15.794 24 

15.807 59 
15.820 92 
15.834 23 
15.847 61 
15.860 77 


33.322 22 
33.352 21 
33.382 15 
33.412 04 
33.441 87 

33.471 65 
33.501 37 
33.531 05 
33.660 67 
33.590 24 

33.619 75 
33.649 22 
33.678 63 
33.708 00 
33.737 31 

33.766 57 I 
33.795 78 ' 
33.824 94 
33.854 05 
33.883 10 

33.912 11 
33.941 07 
33.969 99 
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38.281 38 
38.304 12 
38.326 82 
38.349 50 

38.372 15 
38.394 78 
38.417 37 
38.439 95 
38.462 49 

38.485 01 
38.507 50 
38.529 97 
38.552 41 
38.574 82 

38.597 21 
38.619 58 
38.641 91 
36.664 22 
38.686 61 

38.708 77 
38.731 00 
38.753 21 
38.775 39 
38.797 55 

38.819 68 
38.841 79 
38.863 87 
38.885 93 
38.907 96 

38.929 96 
38.951 95 
38.973 90 
38.995 84 
39.017 74 

39.039 83 
39.061 49 
39.083 32 
39.105 13 
39.126 92 
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600 

360 

000 

216 

000 

000 

24.494 

90 

77.459 

67 

8.434 

327 

18.171 

21 

39 148 

68 

601 

361 

201 

217 

081 

801 

24.515 

30 

77.524 

19 

8.439 

010 

18.181 

30 

39.170 

41 

602 

362 

404 

218 

167 

208 

24.535 

69 

77.588 

66 

8.443 

688 

18.191 

37 

39.192 

13 

603 

363 

609 

219 

256 

227 

24.556 

06 

77.653 

07 

8.448 

361 

18.201 

44 

39.213 

82 

604 

364 

816 

220 

348 

864 

24.576 

41 

77.717 

44 

8.453 

028 

18.211 

50 

39.235 

48 

605 

366 

025 

221 

445 

125 

24.596 

75 

77.781 

75 

8.457 

691 

18.221 

54 

39.257 

12 

606 

367 

236 

222 

545 

016 

24.617 

07 

77.846 

00 

8.462 

348 

18.231 

58 

39.278 

74 

607 

368 

449 

223 

648 

543 

24.637 

37 

77.910 

20 

8.467 

000 

18.241 

60 

39.300 

33 

608 

369 

664 

224 

755 

712 

24.657 

66 

77.974 

35 

8.471 

647 

18.251 

61 

39.321 

90 

609 

370 

881 

225 

866 

529 

24.677 

93 

78.038 

45 

8.476 

289 

18.261 

61 

39.343 

45 

610 

372 

100 

226 

981 

000 

24.698 

18 

78.102 

50 

8.480 

926 

18.271 

60 

39.364 

97 

611 

373 

321 

228 

099 

131 

24.718 

41 

78.166 

49 

8.485 

558 

18.281 

58 

39.386 

47 

612 

374 

544 

2*29 

220 

928 

24.738 

63 

78.230 

43 

8.490 

185 

18.291 

55 

39.407 

95 

613 

375 

769 

230 

346 

397 

24.758 

84 

78.294 

32 

8.494 

807 

18.301 

51 

39.429 

40 

614 

376 

996 

231 

475 

544 

24,779 

02 

78.358 

15 

8.499 

423 

18.311 

45 

39.450 

83 

61 S 

378 

225 

232 

608 

375 

24.799 

19 

78.421 

94 

8.504 

035 

18.321 

39 

39.472 

23 

616 

379 

456 

233 

744 

896 

24.819 

35 

78.485 

67 

8.508 

642 

18.331 

31 

39.493 

62 

617 

380 

689 

234 

885 

113 

24.839 

48 

78.649 

35 

8.513 

243 

18.341 

23 

39.514 

98 

618 

381 

924 

236 

029 

032 

24.859 

61 

78.612 

98 

8.517 

840 

18.351 

13 

39.536 

31 

619 

383 

161 

237 

176 

659 

24.879 

71 

78.676 

65 

8.522 

432 

18.361 

02 

39.557 

63 

620 

384 

400 

238 

328 

000 

24.899 

80 

78.740 

08 

8.527 

019 

18.370 

91 

39.578 

92 

621 

385 

641 

239 

483 

061 

24.919 

87 

78.803 

55 

8.531 

601 

18.380 

78 

39.600 

18 

622 

366 

884 

240 

641 

848 

24.939 

93 

78.866 

98 

8.536 

178 

18.390 

64 

39.621 

43 

623 

388 

129 

241 

804 

367 

24.959 

97 

78.930 

35 

8.540 

750 

18.400 

49 

39.642 

65 

624 

389 

376 

242 

970 

624 

24.979 

99 

78.993 

67 

8.545 

317 

18.410 

33 

39.663 

85 

625 

390 

625 

244 

140 

625 

25.000 

00 

79.056 

94 

8.549 

880 

18.420 

16 

39.685 

03 

626 

391 

876 

245 

314 

376 

25.019 

99 

79.120 

16 

8.554 

437 

18.429 

98 

39.706 

18 

S27 

393 

129 

246 

491 

883 

25.039 

97 

79.183 

33 

8.558 

990 

18.439 

78 

39.727 

31 

628 

394 

384 

247 

673 

152 

25.059 

93 

79.246 

45 

8.563 

538 

18.449 

58 

39.748 

42 

629 

395 

641 

248 

858 

189 

25.079 

87 

79.309 

52 

8.568 

081 

18.459 

37 

39.769 

51 

630 

396 

900 

250 

047 

000 

25.099 

80 

79.372 

54 

8.572 

619 

18.469 

15 

39.790 

57 

631 

398 

161 

251 

239 

591 

25.119 

71 

79.435 

51 

8.577 

152 

18.478 

91 

39.811 

61 

632 

399 

424 

252 

435 

968 

25.139 

61 

79.498 

43 

8.581 

681 

18.488 

67 

39.832 

63 

633 

400 

689 

253 

636 

137 

25.159 

49 

79.561 

30 

8.586 

205 

18.498 

42 

39.853 

63 

634 

401 

956 

254 

840 

104 

25.179 

36 

79.624 

12 

8.590 

724 

18.508 

15 

39.874 

61 

635 

403 

225 

256 

047 

875 

25.199 

21 

79.686 

89 

8.595 

238 

18.517 

88 

39.895 

56 

636 

404 

496 

257 

259 

456 

25.219 

04 

79.749 

61 

8.599 

748 

18.627 

59 

39.916 

49 

637 

405 

769 

258 

474 

853 

25.238 

86 

79.812 

28 

8.604 

252 

18.537 

30 

39.937 

40 

638 

407 

044 

259 

694 

072 

25.258 

66 

79.874 

90 

8.608 

753 

18.647 

00 

39.958 

29 

639 

408 

321 

260 

917 

119 

25.278 

45 

79.937 

46 

6.613 

248 

18.556 

68 

39.979 

16 

640 

409 

600 

262 

144 

000 

25.298 

22 

80.000 

00 

8.617 

739 

18.566 

36 

40.000 

00 

641 

410 

881 

263 

374 

721 

25.317 

98 

80.062 

48 

8.622 

225 

18.576 

02 

40.020 

82 

642 

412 

164 

264 

609 

288 

25.337 

72 

80.124 

90 

8.626 

706 

18.585 

68 

40.041 

62 

643 

413 

449 

265 

847 

707 

25.357 

44 

80.187 

28 

8.631 

183 

18.595 

32 

40.062 

40 

644 

414 

736 

267 

089 

984 

25.377 

16 

80.249 

61 

8.635 

655 

18.604 

95 

40.083 

16 

S4S 

416 

025 

268 

336 

125 

25.396 

85 

80.311 

89 

8.640 

123 

18.614 

58 

40.103 

90 

646 

417 

316 

269 

586 

136 

25.416 

53 

80.374 

13 

8.644 

585 

18.624 

19 

40.124 

61 

647 

418 

609 

270 

840 

023 

25.436 

19 

80.436 

31 

8.649 

044 

18.633 

80 

40.145 

30 

648 

419 

904 

272 

097 

792 

25.455 

84 

80.498 

45 

8.653 

497 

18.643 

40 

40.165 

98 

649 

421 

201 

273 

359 

449 

25.475 

48 

80.560 

54 

8.657 

947 

16.652 

98 

40.186 

63 





SQUARES, CUBES, SQUARE ROOTS, AND 
CUBE ROOTS 


1895 


1 » 



y / « 

\/io» 


■^Vort 

-^lOOn 

6W 

651 

652 

653 

654 

422 500 

423 801 

425 104 

426 409 

427 716 

274 625 000 

275 894 451 

277 167 808 

278 445 077 

279 726 264 

25.495 10 
25.614 70 
25.634 29 
25.553 86 
25.573 42 

80.622 58 
80.684 57 
80.746 52 
80.808 42 
80.870 27 

8.662 391 
8.666 831 

8 671 266 
8.675 697 
8.680 124 

18.662 66 
18.672 12 
18.681 68 
18.691 22 
18.700 76 

40.207 26 
40.227 87 
40.248 45 
40.269 02 
40.269 57 

655 

656 

657 

658 

659 

429 025 

430 336 

431 649 

432 964 
434 281 

281 oil 375 

282 300 416 

283 593 393 

284 890 312 
286 191 179 

25.692 97 
25.612 50 
25.632 01 
25.651 51 
25.671 00 

80.932 07 
80 993 83 
81.055 54 
81. n7 20 
81.178 81 

8.684 546 
8.688 963 
8.693 376 
8.697 784 
8.702 188 

18.710 29 
18.719 80 
18.729 31 
18.738 81 
18.748 30 

40.310 09 
40.330 59 
40.351 08 
40.371 64 
40.391 98 

660 

1 661 
662 

663 

664 

435 600 

436 921 

438 244 

439 569 

440 896 

287 496 000 

288 804 781 

290 117 528 

291 434 247 

292 754 944 

25.690 47 
25.709 92 
25.729 36 
25 748 79 
25.768 20 

81.940 38 
81.801 91 
81.863 38 
81.424 81 
81.486 20 

8.706 588 
8.710 983 
8.715 373 
8.719 760 
8.724 141 

18.757 77 
18.767 24 
18.776 70 
18.786 15 
18.795 59 

40.412 40 
40.432 80 
40.453 18 
40.473 64 
40.493 88 

665 

666 

667 

668 
669 

442 225 

443 556 

444 889 
440 224 
447 561 

294 079 625 

295 403 296 

296 710 ‘^63 

298 07/ 632 

299 413 309 

25.787 59 
25.806 98 
2b 826 34 
25 845 70 
25.865 03 

81.547 53 
81.608 82 
81.670 07 
81.731 27 
81.792 42 

8.728 519 
8.732 892 
8.737 260 
8.741 625 
8.745 985 

18.805 02 
13.814 44 
18 823 86 
18.833 26 
18.842 65 

40.514 20 
40.534 49 
40.554 77 
40.575 03 
40.595 26 

670 

671 

672 

673 

674 

448 900 

450 241 

451 584 

452 929 
454 276 

300 763 000 

302 111 711 

303 464 448 

304 821 217 
306 182 024 

25 884 36 
25 903 67 
25 922 96 
25.942 24 
25.961 51 

81.863 53 
81.914 59 
81.975 61 
82 036 58 
82.097 50 

8.750 340 
8.754 691 
8.759 038 
8.7G3 381 
8.767 719 

18.852 04 
18.861 41 
18 870 78 
18 880 13 
18.889 48 

40.615 48 
40.635 68 
40.665 85 
40.676 01 
40.696 16 

675 

676 

677 

678 

679 

455 625 

456 976 

458 329 

459 684 
461 041 

307 546 876 

308 915 776 

310 288 733 

311 665 752 
313 046 839 

25 980 76 
26.000 00 
26.019 22 
26.038 43 
26.057 63 

82.158 38 
82.219 22 
82.280 01 
82.340 76 
82.401 46 

8.772 053 
8.776 383 
8.780 708 
8.785 030 
8.789 347 

18.898 82 
18.908 14 
18.917 46 
18.926 77 
18.936 07 

40.716 26 
40.736 36 
40.756 44 
40.776 50 
40.796 53 

680 

681 

682 

683 

684 

462 400 

463 761 

465 124 

466 439 

467 856 

314 432 000 

315 821 241 

317 214 568 

318 611 987 
320 013 504 

26.076 81 
26.095 98 
26 115 13 
26.134 27 
26.153 39 

82.462 11 
82.522 72 
82.583 29 
82.643 81 
82.704 29 

8.793 659 
8.797 968 
8.802 272 
8.806 572 
8.810 868 

18.945 36 
18.954 66 
18.963 92 
18.973 18 
18.982 44 

40.816 55 
40.836 55 
40.856 53 
40.876 49 
40.896 43 

685 

686 

687 

688 
689 

469 225 

470 596 

471 969 

473 344 

474 721 

321 419 125 

322 828 856 

324 242 703 

325 660 672 
327 082 769 

26.172 50 
26.191 60 
26.210 68 
26.229 75 
26.248 81 

82.764 73 
82.825 12 
82.885 46 
82.945 77 
83.006 02 

8.815 160 
8.819 447 
8.823 731 
8.828 010 
8.832 285 

18.991 69 
19.000 92 
19.010 16 
19.019 37 
19.028 58 

40.916 35 
40.936 25 
40.956 13 
40.975 99 
40.995 84 

690 

691 

692 

693 

694 

476 100 

477 481 

478 864 

480 249 

481 636 

328 509 000 

329 939 371 

331 373 888 

332 812 557 
334 255 384 

26.267 85 
26.286 88 
26.305 89 
26.324 89 
26.343 88 

83.066 24 
83,126 41 
83.186 54 
83.246 62 
83.306 66 

8.836 556 
8.840 823 
8.845 085 
8.849 344 
8.853 599 

19.037 78 
19.046 98 
19.056 16 
19.065 33 
19.074 50 

41.015 66 
41.035 46 1 
41.055 25 j 
41.075 02 
41.094 76 1 

695 

696 

697 

698 

699 

483 025 

484 416 

485 809 

487 204 

488 6C1 

335 i02 375 

337 163 636 

338 608 873 

340 068 392 

341 532 099 

26.362 85 
26.381 81 
26.400 76 
26.419 69 
26.438 61 

83.366 66 
63.426 61 
83.486 53 
83.546 39 
83.606 22 

8.857 849 
8.862 095 
8.866 338 
8.870 576 
8.874 810 

19.083 66 
19.092 81 
19.101 95 
19.111 08 
19.120 20 

41.114 49 
41.134 20 
41.153 89 
41.173 67 
41.193 22 
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V lOOn 

700 

490 

000 

343 

000 

000 

26.457 

51 

83.666 

00 

8.879 

040 

19.129 

31 

41 

.212 

85 

701 

491 

401 

344 

472 

101 

26.476 

40 

83.725 

74 

8.883 

266 

19.138 

42 

41 

.232 

47 

702 

492 

804 

345 

948 

408 

26.495 

28 

83.785 

44 

8.887 

488 

19.147 

51 

41 

.252 

07 

703 

494 

209 

347 

428 

927 

26.514 

15 

83.845 

10 

8.891 

706 

19.156 

60 

41 

.271 

64 

704 

495 

616 

348 

913 

664 

26.533 

00 

83.904 

71 

8.895 

920 

19.165 

68 

41 

.291 

20 

705 

497 

025 

350 

402 

625 

26.551 

84 

83.964 

28 

8.900 

130 

19.174 

75 

41 

.310 

75 

706 

498 

436 

351 

895 

816 

26.570 

66 

84.023 

81 

8.904 

337 

19.183 

81 

41 

.330 

27 

707 

499 

849 

353 

393 

243 

26.589 

47 

84.083 

29 

8.908 

539 

19.192 

86 

41 

.349 

77 

708 

501 

264 

354 

894 

912 

26.608 

27 

84.142 

74 

8.912 

737 

19.201 

91 

41 

.369 

26 

709 

502 

681 

356 

400 

829 

26.627 

05 

84.202 

14 

8.916 

931 

19.210 

95 

41 

.388 

73 

710 

504 

100 

357 

911 

000 

26.645 

83 

84.261 

50 

8.921 

121 

19.219 

97 

41 

.408 

18 

711 

505 

521 

359 

425 

431 

26.664 

58 

84.320 

82 

8.925 

308 

19.228 

99 

41 

.427 

61 

712 

506 

944 

360 

944 

128 

26.683 

33 

84.380 

09 

8.929 

490 

19.238 

00 

41 

.447 

02 

713 

508 

369 

362 

467 

097 

26.702 

06 

84.439 

33 

8.933 

669 

19.247 

01 

41 

.466 

42 

714 

509 

796 

363 

994 

344 

26.720 

78 

84.498 

52 

8.937 

843 

19 256 

00 

41 

.485 

79 

715 

511 

225 

365 

525 

875 

26.739 

48 

84.557 

67 

8.942 

014 

19.264 

99 

41 

.505 

15 

716 

512 

656 

367 

061 

696 

26.758 

18 

84.616 

78 

8.946 

181 

19.273 

96 

41 

.524 

49 

717 

514 

089 

368 

601 

813 

26.776 

86 

84.675 

85 

8.950 

344 

19.282 

93 

41 

.543 

82 

718 

515 

524 

370 

146 

232 

26.795 

52 

84.734 

88 

8.954 

503 

19.291 

89 

41 

.563 

12 

719 

516 

961 

371 

694 

959 

26.814 

18 

84.793 

87 

8.958 

658 

19.300 

84 

41 

.582 

41 

720 

518 

400 

373 

248 

000 

26.832 

82 

84.852 

81 

8.962 

809 

19.309 

79 

41 

.601 

68 

721 

519 

841 

374 

805 

361 

26.851 

44 

84.911 

72 

8.966 

957 

19.318 

72 

41 

.620 

93 

722 

521 

284 

376 

367 

048 

26.870 

06 

84.970 

58 

8.971 

101 

19.327 

65 

41 

.640 

16 

723 

322 

729 

377 

933 

067 

26.888 

66 

85.029 

41 

8.975 

241 

19.336 

57 

41 

659 

38 

724 

524 

176 

379 

503 

424 I 

26.907 

25 

85.088 

19 

8.979 

377 

t 9.345 

48 

41 

678 

57 

725 

525 

625 

381 

078 

125 

26.925 

82 

85.146 

93 

8.983 

509 

19.354 

38 

41 

697 

75 

726 

527 

076 

382 

657 

176 

26.944 

39 

85.205 

63 

8.987 

637 

19.363 

28 

41 

716 

92 

727 

528 

529 

384 

240 

583 

26.962 

94 

85.264 

29 

8.991 

762 

19.372 

16 

41 

.736 

06 

728 

529 

984 

385 

828 

352 

26.981 

48 

85.322 

92 

8.995 

883 

19.381 

04 

41 

.755 

19 

729 

531 

441 

387 

420 

489 

27.000 

00 

85.381 

50 

9.000 

000 

19.389 

91 

41 

.774 

30 

730 

532 

900 

389 

017 

000 

27.018 

51 

85.440 

04 

9.004 

113 

19.398 

77 

41, 

.793 

39 

731 

534 

361 

390 

617 

891 

27.037 

01 

85.498 

54 

9.008 

223 

19.407 

63 

41, 

.812 

47 

732 

535 

824 

392 

223 

168 

27.055 

50 

85.557 

00 

9.012 

329 

19.416 

47 

41 

.831 

52 

733 

537 

289 

393 

832 

837 

27.073 

97 

85.615 

42 

9.016 

431 

19.425 

31 

41 

.850 

56 

734 

538 

756 

395 

446 

904 

27.092 

43 

85.673 

80 

9.020 

529 

19.434 

14 

41, 

.869 

59 

735 

540 

225 

397 

065 

375 

27.110 

88 

85.732 

14 

9.024 

624 

19.442 

96 

41. 

.888 

59 

736 

541 

696 

398 

688 

256 

27.129 

32 

85.790 

44 

9.028 

715 

19.451 

78 

41. 

,907 

58 

737 

543 

169 

400 

315 

553 

27.147 

74 

85.848 

70 

9.032 

802 

19.460 

58 

41. 

926 

55 

738 

544 

644 

401 

947 

272 

27.166 

16 

85.906 

93 

9.036 

886 

19.469 

38 

41, 

945 

51 

739 

546 

121 

403 

583 

419 

27.184 

55 

85.965 

11 

9.040 

966 

19.478 

17 

41. 

964 

44 

740 

547 

600 

405 

224 

000 

27.202 

94 

86.023 

25 

9.045 

042 

19.486 

95 

41, 

983 

36 

741 

549 

081 

406 

869 

021 

27.221 

32 

86.081 

36 

9.049 

114 

19.495 

73 

42. 

002 

27 

742 

550 

564 

408 

518 

488 

27.239 

68 

86.139 

42 

9.053 

183 

19.504 

49 

42, 

021 

15 

743 

552 

049 

410 

172 

407 

27.258 

03 

86.197 

45 

9.057 

248 

19.513 

25 

42. 

040 

02 

744 

553 

536 

411 

830 

784 

27.276 

36 

86.255 

43 

9.061 

310 

19.522 

00 

42. 

058 

87 

745 

555 

025 

413 

493 

625 

27.294 

69 

86.313 

38 

9.065 

368 

19.530 

74 

42. 

077 

71 

746 

556 

516 

415 

160 

936 

27. .313 

00 

86.371 

29 

9.069 

422 

19.539 

48 

42. 

096 

63 

747 

558 

009 

416 

832 

723 

27.331 

30 

86.429 

16 

9.073 

473 

19.548 

20 

42. 

115 

33 

748 

559 

504 

418 

508 

992 

27.349 

59 

86.486 

99 

9.077 

520 

19.556 

92 

42. 

134 

11 

749 

561 

001 

420 

189 

749 

27.367 

86 

86.544 

79 

9.081 

563 

19.565 

63 

42. 

152 

88 
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662 500 

564 001 

565 504 

567 009 

568 516 

570 025 

571 536 

573 049 

574 564 

576 081 

577 600 

579 121 

580 644 

582 169 

583 696 

585 225 

586 756 
588 289 
689 824 

591 361 

592 900 

594 441 

595 984 
597 529 

599 076 

600 625 

602 176 

603 729 

605 284 

606 841 

608 400 

609 961 
611 524 

613 089 

614 656 

616 225 

617 796 

619 369 

620 944 
622 521 

624 100 

625 681 

627 264 

628 849 
630 436 

632 025 

633 616 

635 209 

636 804 
638 401 


421 875 000 
423 564 751 

425 259 008 

426 957 777 
428 661 064 

430 368 875 

432 081 216 

433 798 093 
435 519 512 

437 245 479 

438 976 000 
440 711 081 
442 450 728 

444 194 947 

445 943 744 

447 697 125 
449 455 096 

451 217 663 

452 984 832 
454 756 609 

456 533 000 
458 314 011 

460 099 648 

461 889 917 
463 684 824 

465 484 375 
467 288 576 

469 097 433 

470 910 952 
472 729 139 

474 552 000 
476 379 541 
478 211 768 

480 048 687 

481 890 304 

483 736 625 
485 587 656 
487 443 403 
489 303 872 
491 169 069 

493 039 000 

494 913 671 
496 793 088 
498 677 257 
500 566 184 

502 459 875 
504 358 336 
506 261 573 
508 169 592 
510 082 399 


27.386 13 
27.404 38 
27 422 62 
27.440 85 
27.459 06 

27.477 26 
27.495 45 
27.513 63 
27.531 80 
27.549 95 

27.568 10 
27.586 23 
27.604 35 
27.622 45 
27.640 55 

27.658 63 
27.676 71 
27.694 76 
27.712 81 
27.730 85 

27.748 87 
27.766 89 
27 784 89 
27.802 88 
27.820 86 

27.838 82 
27.856 78 
27.874 72 
27.892 65 
27.910 57 

27 928 48 
27.946 38 
27.964 26 
27.982 14 
28.000 00 

28.017 85 
28.035 69 
28.053 52 

28 071 34 
28.089 14 

28.106 94 
28.124 72 
28.142 49 
28.160 26 
28.178 01 

28.195 74 
28.213 47 
28.231 19 
28.248 89 
28.266 59 


86.602 54 
86.660 26 
86.717 93 
86.770 57 
86.838 17 

86.890 74 
86.948 26 
87.006 75 
87.063 20 
87.120 61 

87. It ? 98 
87.236 31 
87.292 61 
87.349 87 
87.407 09 

87.464 28 
87.521 43 
87.578 54 
87.636 61 
87.692 65 

87.749 64 
87.806 61 
87.863 53 
87.920 42 
87.977 27 

88.034 08 
88.090 86 
88.147 60 
88.204 31 
88.260 98 

88.317 61 
88.374 20 
88.430 76 
88.487 29 
88.543 77 

88.600 23 
88.656 64 
88.713 02 
88.769 36 
88.825 67 

88.881 94 
88.938 18 
88.994 38 
89.050 55 
89.106 68 

89.162 77 
89.218 83 
89.274 86 
89.330 85 
89.386 80 


9.085 603 
9.089 639 
9.093 672 
9.097 701 
9.101 727 

9.105 748 
9.109 767 
9.113 782 
9.117 793 
9.121 801 

9.125 805 
9.129 806 
9.133 803 
9.137 797 
9.141 787 

9.145 774 
9.149 758 
9.153 738 
9.157 714 
9.161 687 

9.165 656 
9.169 623 
9.173 585 
9.177 544 
9.181 500 

9.185 453 
9.189 402 
9.193 347 
9.197 290 
9.201 229 

9.205 164 
9.209 096 
9.213 025 
9.216 950 
9.220 873 

9.224 791 
9.228 707 
9.232 619 
9.236 528 
9.240 433 

9.244 335 
9.248 234 
9.252 130 
9.256 022 
9.259 911 

9.263 797 
9.267 680 
9.271 559 
9.275 435 
9.279 308 


19.574 34 
19.583 03 
19.591 72 
19.600 40 
19.609 08 

19.617 74 
19.626 40 
19.635 05 
19.643 69 
19.652 32 

19.660 95 
19.669 57 
19.678 18 
19.686 79 
19.695 38 

19.703 97 
19.712 56 
19,721 13 
19.729 70 
19.738 26 

19,746 81 
19.755 35 
19.763 89 
19.772 42 
19.780 94 

19.789 46 
19.797 97 
19.806 47 
19.814 96 
19.823 45 

19.831 92 
19.840 40 
19.848 86 
19.857 32 
19.865 77 

19.874 21 
19.882 65 
19.891 07 
19.899 50 
19.907 91 

19.916 32 
19.924 72 
19.933 11 
19.941 50 
19.949 87 

19.958 25 
19,966 61 
19.974 97 
19.983 32 
19.991 66 


42.171 63 
42.190 37 
42.209 09 
42.227 79 
42.246 47 


42.265 

14 

42.283 

79 

42.302 

43 

42.321 

05 

42.339 

65 

42.358 

24 

42.376 

81 

42.395 

36 

42.413 

90 

42.432 

42 

42.450 

92 

42 469 

41 

42.487 

89 

42.506 

34 

42.524 

78 

42.543 

21 i 

42.561 

62 

42.580 

01 ' 

42.598 

39 

42.616 

75 

42.635 

09 

42.653 

42 

42.671 

74 

42.690 

04 

42.708 

32 

42.726 

59 

42.744 

84 

42.763 

07 

42.781 

29 

42.799 

SO 

42.817 

69 

42.835 

86 

42.854 

02 

42.872 

16 

42.890 

29 

42.908 

40 

42.926 

50 

42.944 

58 

42.962 

65 

42.980 

70 

42.998 

74 

43.016 

76 

43.034 

77 

43 052 

1 76 

43.070 

1 73 
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ViOOn 

800 

640 000 

512 

000 

000 

28.284 27 

89.442 72 

9.283 178 

20.000 00 

43.088 69 

801 

641 601 

513 

922 

401 

28.301 94 

89.498 60 

9.287 044 

20.008 33 

43.106 64 

802 

643 204 

515 

849 

608 

28.319 60 

89.654 45 

9.290 907 

20.016 65 

43.124 67 

803 

644 809 

517 

781 

627 

28.337 25 

89.610 27 

9.294 767 

20.024 97 

43.142 49 

804 

646 416 

519 

718 

464 

28.354 89 

89.666 05 

9.298 624 

20.033 28 

43.160 39 

805 

648 025 

521 

660 

125 

28.372 52 

89.721 79 

9.302 477 

20.041 58 

43.178 28 

806 

649 636 

523 

606 

616 

28.390 14 

89.777 50 

9.306 328 

20.049 88 

43.196 15 

807 

651 249 

525 

557 

943 

28.407 75 

89.833 18 

9.310 175 

20.058 16 

43.214 00 

808 

652 864 

527 

514 

112 

28.425 34 

89.888 82 

9.314 019 

20.066 45 

43.231 85 

809 

654 481 

529 

475 

129 

28.442 93 

89.944 43 

9.317 860 

20.074 72 

43.249 67 

810 

656 100 

631 

441 

000 

28.460 50 

90.000 00 

9.321 698 

20.082 99 

43.267 49 

811 

657 721 

533 

411 

731 

28.478 06 

90.055 54 

9.325 532 

20.091 25 

43.285 29 

812 

659 344 

535 

387 

328 

28.495 61 

90.111 04 

9.329 363 

20.099 50 

43.303 07 

813 

660 969 

537 

367 

797 

28.513 16 

90.166 61 

9.333 192 

20.107 75 

43.320 84 

814 

662 596 

539 

353 

144 

28.530 69 

90.221 95 

9.337 017 

20.115 99 

43.338 59 

815 

664 225 

541 

343 

375 

28.548 20 

90.277 35 

9.340 839 

20.124 23 

43.356 33 

816 

665 856 

543 

338 

496 

28.565 71 

90.332 72 

9.344 657 

20.132 45 

43.374 06 

817 

667 489 

545 

338 

513 

28.583 21 

90.388 06 

9.348 473 

20.140 67 

43.391 77 

818 

669 124 

547 

343 432 

28.600 70 

90.443 35 

9.352 286 

20.148 89 

43.409 47 

819 

670 761 

549 

353 

259 

28.618 18 

90.498 62 

9.356 095 

20.157 10 

43.427 15 

820 

672 400 

551 

368 

000 

28.635 64 

90.553 85 

9.359 902 

20.165 30 

43.444 81 

821 

674 041 

553 

387 

661 

28.653 10 

90.609 05 

9.363 705 

20.173 49 

43.462 47 

822 

675 684 

555 

412 

248 

28.670 54 

90.664 22 

9.367 605 

20.181 68 

43.480 11 

823 

677 329 

657 

441 

767 

28.687 98 

90,719 35 

9.371 302 

20.189 86 

43.497 73 

824 

678 976 

559 476 

224 

28.705 40 

90.774 45 

9.375 096 

20.198 03 

43.515 34 

825 

680 625 

561 

515 

625 

28.722 81 

90.829 51 

9.378 887 

20.206 20 

43.532 94 

826 

682 276 

563 

559 

976 

28.740 22 

90.884 64 

9.382 675 

20.214 36 

43.550 52 

827 

683 929 

565 

609 

203 

28.757 61 

90.939 54 

9.386 460 

20.222 52 

43.568 09 

828 

685 584 

567 

663 

552 

28.774 99 

90.994 51 

9.390 242 

20.230 66 

43.585 64 

829 

687 241 

559 

722 

789 

28.792 36 

91.049 44 

9.394 021 

20.238 80 

43.603 18 

830 

688 900 

571 

787 

000 

28.809 72 

91.104 34 

9.397 796 

20.246 94 

43.620 71 

831 

690 561 

573 

856 

191 

28.827 07 

91.159 20 

9.401 569 

20.255 07 

43.638 22 

832 

692 224 

575 

930 

368 

28 844 41 

91.214 03 

9.405 339 

20.263 19 

43.655 72 

833 

693 889 

578 

009 

537 

28.861 74 

91.268 83 

9.409 105 

20.271 30 

43.673 20 

834 

695 556 

580 

093 

704 

28.879 06 

91.323 60 

9.412 869 

20.279 41 

43,690 67 

835 

697 225 

582 

182 

875 

28.896 37 

91.378 33 

9.416 630 

20.287 51 

43.708 12 

836 

698 896 

584 

277 

066 

28.913 66 

91.433 04 

9.420 387 

20,295 61 

43.725 56 

837 

700 569 

586 

376 

253 

28.930 95 

91.487 70 

9.424 142 

20.303 70 

43.742 99 

838 

702 244 

588 

480 

472 

28.948 23 

91.542 34 

9.427 894 

20.311 78 

43.760 41 

839 

703 921 

590 

589 

719 

28.965 50 

91.596 94 

9.431 642 

20.319 86 

43.777 81 

840 

705 600 

592 

704 

000 

28.982 75 

91.651 61 

9.435 388 

20.327 93 

43.795 19 

841 

707 281 

594 

823 

321 

29.000 00 

91.706 05 

9.439 131 

20.335 99 

43.812 66 

842 

708 964 

596 

947 

688 

29.017 24 

91.760 56 

9.442 870 

20.344 05 

43.829 92 

843 

710 649 

599 

077 

107 

29.034 46 

91.815 03 

9.446 607 

20.352 10 

43.847 27 

844 

712 336 

601 

211 

584 

29.061 68 

91.869 47 

9.450 341 

20,360 14 

43.864 60 

845 

714 02t> 

603 

351 

125 

29.068 88 

91.923 88 

9.454 072 

20.368 18 

43.881 91 

846 

715 716 

605 495 

736 

29.086 08 

91.978 26 

9.457 800 

20,376 21 

43.899 22 

847 

717 409 

607 

645 

423 

29.103 26 

92.032 60 

9.461 525 

20.384 24 

43.916 51 

848 

719 104 

609 

800 

192 

29.120 44 

92.086 92 

9.465 247 

20.392 26 

43.933 78 

849 

720 801 

611 

960 049 

29.137 60 

92.141 20 

9.468 966 

20.400 27 

43.951 05 
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n’ 
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VT 



V^IOfi 

V^IOOn 

900 

810 

000 

72 S 

ooo 

000 

30.000 

00 

94.868 

33 

9.654 

894 

20.800 

84 

44.814 

05 

901 

811 

801 

731 

432 

701 

30.016 

66 

94.921 

02 

9.658 

468 

20.808 

54 

44.830 

64 

902 

813 

604 

733 

870 

808 

30.033 

31 

94.973 

68 

9.662 

040 

20.816 

23 

44.847 

22 

903 

815 

409 

736 

314 

327 

30.049 

96 

95.026 

31 

9.665 

610 

20.823 

92 

44.863 

79 

904 

817 

216 

738 

763 

264 

30.066 

59 

95.078 

91 

9.669 

176 

20.831 

61 

44.880 

34 

905 

819 

025 

741 

217 

625 

30.083 

22 

95.131 

49 

9.672 

740 

20.839 

29 

44.896 

88 

906 

820 

836 

743 

677 

416 

30.099 

83 

95.184 

03 

9.676 

302 

20.846 

96 

44.913 

41 

907 

822 

649 

746 

142 

643 

30.116 

44 

95.236 

55 

9.679 

860 

20.854 

63 

44.929 

93 

908 

824 

464 

748 

613 

312 

30.133 

04 

95.289 

03 

9.683 

417 

20.862 

29 

44.946 

44 

909 

826 

281 

751 

089 

429 

30.149 

63 

95.341 

49 

9.686 

970 

20.869 

94 

44.962 

93 

910 

828 

100 

753 

571 

000 

30.166 

21 

95.393 

92 

9.690 

521 

20.877 

59 

44.979 

41 

911 

829 

921 

756 

058 

031 

30.182 

78 

95.446 

32 

9.694 

069 

20.885 

24 

44.995 

88 

912 

831 

744 

758 

550 

528 

30.199 

34 

95.498 

69 

9.697 

615 

20.892 

88 

45.012 

34 

913 

833 

569 

761 

048 

497 

30.215 

89 

95.551 

03 

9.701 

158 

20.900 

51 

45.028 

79 

914 

835 

396 

763 

551 

944 

30.232 

43 

95.603 

35 

9.704 

699 

20.908 

14 

45.045 

22 

915 

837 

225 

766 

060 

875 

30.248 

97 

95.655 

63 

9.708 

237 

20.915 

76 

45.061 

64 

916 

839 

056 

768 

575 

296 

30.265 

49 

95.707 

89 

9.711 

772 

20.923 

38 

45.078 

05 

917 

840 

889 

771 

095 

213 

30.282 

01 

95.760 

12 

9.715 

305 

20.930 

99 

45.094 

45 

918 

842 

724 

773 

620 

632 

30.298 

51 

95.812 

32 

9.718 

835 

20.938 

60 

45.110 

84 

919 

844 

561 

776 

151 

559 

30.315 

01 

95.864 

49 

9.722 

363 

20.946 

20 

45.127 

21 

920 

846 

400 

778 

688 

000 

30.331 

50 

95.916 

63 

9.725 

888 

20.953 

79 

45.143 

57 

921 

848 

241 

781 

229 

961 

30.347 

98 

95.968 

74 

9.729 

411 

20.961 

38 

45.159 

92 

922 

850 

084 

783 

777 

448 

30.364 

45 

96.020 

83 

9.732 

931 

20.968 

96 

45.176 

26 

923 

851 

929 

786 

330 

467 

30.380 

92 

96.072 

89 

9.736 

448 

20.976 

54 

45.192 

59 

924 

853 

776 

788 

889 

024 

30.397 

37 

96.124 

92 

9.739 

963 

20.984 

11 

45.208 

91 

925 

855 

625 

791 

453 

125 

30.413 

81 

96.176 

92 

9.743 

476 

20.991 

68 

45.225 

21 

926 

857 

476 

794 

022 

776 

30.430 

25 

96.228 

89 

9.746 

986 

20.999 

24 

45.241 

50 

927 

859 

329 

796 

597 

983 

30.446 

67 

96.280 

84 

9.750 

493 

21.006 

80 

45.257 

78 

928 

861 

184 

799 

178 

752 

30 463 

09 

96.332 

76 

9.753 

998 

21.014 

35 

45,274 

05 

929 

863 

041 

801 

765 

089 

30,479 

50 

96.384 

65 

9.757 

500 

21.021 

90 

45.290 

30 

930 

864 

900 

804 

357 

000 

30.495 

90 

96.436 

51 

9.761 

000 

21.029 

44 

45.306 

55 

931 

866 

761 

806 

954 

491 

30,512 

29 

96.488 

34 

9.764 

497 

21.036 

97 

45.322 

78 

932 

868 

624 

809 

557 

568 

30.528 

68 

96.540 

15 

9.767 

992 

21.044 

50 

45.339 

00 

933 

870 

489 

812 

166 

237 

30.545 

05 

96.591 

93 

9.771 

485 

21.052 

03 

45.355 

21 

934 

872 

356 

814 

780 

504 

30.561 

41 

96.643 

68 

9.774 

974 

21.059 

54 

45.371 

41 

935 

874 

225 

817 

400 

375 

30.677 

77 

96.695 

40 

9.778 

462 

21.067 

06 

45.387 

60 

936 

876 

096 

820 

025 

856 

30.594 

12 

96.747 

09 

9.781 

946 

21.074 

56 

45.403 

77 

937 

877 

969 

822 

656 

953 

30.610 

46 

96.798 

76 

9.785 

429 

21.082 

07 

45.419 

94 

938 

879 

844 

825 

293 

672 

30.626 

79 

96.850 

40 

9.788 

909 

21.089 

56 

45.436 

09 

939 

881 

721 

827 

936 

019 

30.643 

11 

96.902 

01 

9.792 

386 

21.097 

06 

45.452 

23 

940 

883 

600 

830 

584 

000 

30.659 

42 

96.953 

60 

9.795 

861 

21.104 

54 

45.468 

36 

941 

885 

481 

833 

237 

621 

30.675 

72 

97.005 

15 

9.799 

334 

21.112 

02 

45.484 

48 

942 

887 

364 

835 

896 

888 

30.692 

02 

97.056 

68 

9.802 

804 

21.119 

50 

45.500 

58 

943 

889 

249 

838 

561 

807 

30.708 

31 

97.108 

19 

9.806 

271 

21.126 

97 

45.516 

68 

944 

891 

136 

841 

CM 

CM 

384 

30.724 

58 

97.159 

66 

9.809 

736 

21.134 

44 

45.532 

76 

945 

893 

025 

843 

908 

625 

30.740 

85 

97.211 

11 

9.813 

199 

21.141 

90 

45.548 

83 

946 

894 

916 

846 

590 

536 

30.757 

11 

97.262 

53 

9.816 

659 

21.149 

35 

45.564 

90 

947 

896 

809 

849 

278 

123 

30.773 

37 

97.313 

93 

9.820 

117 

21.156 

80 

45.580 

95 

948 

898 

704 

851 

971 

392 

30.789 

61 

97.365 

29 

9.823 

572 

21.164 

24 

45.596 

98 

949 

900 

601 

854 

670 

349 

30.805 

84 

97.416 

63 

9.827 

025 

21.171 

68 

45.613 

01 
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y/ri y/ lOn ^ n 


-^lOn 


902 500 
904 401 
906 304 
908 209 
910 116 

912 025 

913 936 
915 849 
917 764 
919 681 

921 600 
923 521 
925 444 
927 369 
929 296 

931 225 
933 156 
935 089 

937 024 

938 961 

940 900 
942 841 
944 784 
946 729 
948 676 

950 625 
952 576 
954 529 
956 484 
958 441 

960 400 
962 361 
964 324 
966 289 
968 256 

970 225 
972 196 
974 169 
976 144 
978 121 

980 100 
982 081 
984 064 
986 049 
988 036 

990 025 
992 016 
994 009 
996 004 
998 001 


857 375 000 
860 085 351 
862 801 408 
865 623 177 
868 250 664 

870 983 875 
873 722 816 
876 467 403 
879 217 912 
881 974 079 

884 736 000 
887 503 681 
890 277 128 
893 056 347 
895 841 344 

898 632 125 
901 428 606 
904 231 003 
907 039 232 
909 853 209 

912 673 000 
915 498 611 
918 330 048 
921 167 317 
924 010 424 

926 859 375 
929 714 176 
932 574 833 
935 ^14 1 352 
938 313 739 

941 192 000 
944 076 141 
946 966 168 
949 862 037 
952 763 904 

955 671 625 
958 585 256 
961 504 803 
964 430 272 
967 361 669 

970 299 000 
973 242 271 
976 191 488 
979 146 657 
982 107 784 

985 074 875 
988 047 936 
991 026 973 
994 011 992 
997 002 999 


30.822 07 
30.838 29 
30.854 50 
30.870 70 
30.886 89 

30.903 07 
30.919 25 
30.935 42 
30.951 58 
30.967 73 

30.983 87 
31 .000 00 
31.016 12 
31.032 24 
31.048 35 

31.064 45 
31.080 54 
31 .096 62 
31.112 70 
31.128 76 

31.144 82 
31.160 87 
31.176 91 
31.192 95 
31.208 97 

31.224 99 
31.241 00 
31.257 00 
31 . 272 99 
31.288 98 

31.304 95 
31.320 92 
31.336 88 
31.352 83 
31,368 77 

31.384 71 
31.400 64 
31,416 56 
31 .432 47 
31.448 37 

31.464 27 
31.480 15 
31.496 03 
31.511 90 
31.627 77 

31.543 62 
31.559 47 
31.575 31 
31.591 14 
31.606 96 


97.467 94 
97.519 23 
97.570 49 
97.621 72 
97. 67? 92 

97.724 10 
97.775 25 
97,82$ 38 
97.877 47 
97.92$ 55 

97.970 59 
98.030 61 
98.081 60 
98.132 56 
98.18$ 50 

98.234 41 
98.285 30 
98.336 16 
98.386 99 
98.437 80 

98.488 58 
98.539 33 
98.590 06 
98.640 76 
98.691 44 

98.742 09 
98.792 71 
98.843 31 
98.893 88 
98.944 43 

98.994 95 
99.045 44 
99.095 91 
99.146 36 
99.196 77 

99.247 17 
99.297 53 
99.347 87 
99.398 19 
99.448 48 

99.498 74 
99.548 98 
99.599 20 
99.649 39 
99.699 55 

99.749 69 
99.799 80 
99.849 89 
99.899 95 
99.949 99 


9.830 476 
9.833 924 
9.837 369 
9.840 813 
9.844 254 

9.847 692 
9.851 128 
9.854 562 
9.857 993 
9.861 422 

9.864 848 
9.868 272 
9.871 694 
9.875 113 
9.878 530 

9.881 945 
9.885 357 
9.888 767 
9.892 175 
9.895 580 

9.898 983 
9.902 384 
9.905 782 
9.909 178 
9.912 571 

9.915 962 
9.919 351 
9.922 738 
9.926 122 
9.929 504 

9.932 884 
9.936 261 
9.939 636 
9.943 009 
9.946 380 

9.949 748 
9.953 114 
9.956 478 
9.959 839 
9.963 198 

9.966 555 
9.969 910 
9.973 262 
9.976 612 
9.979 960 

9.983 305 
9.986 649 
9.989 990 
9.993 329 
9.996 666 


21.179 12 
21.186 55 
21.193 97 
21.201 39 
21 . 208 80 

21.216 21 
21.223 61 
21.231 01 
21.238 40 
21.245 79 

21.253 17 
21.260 55 
21.267 92 
21.275 29 
21 .282 65 

21.290 01 
21.297 36 
21.304 70 
21.312 04 
21.319 38 

21.326 71 
21.334 04 
21.341 36 
21.348 68 
21.355 99 

21.363 29 
21.370 59 
21.377 89 
21.385 18 
21.392 47 

21.399 75 
21.407 03 
21.414 30 
21.421 56 
21.428 83 

21.436 08 
21.443 33 
21.450 58 
21 .457 82 
21.465 06 

21 .472 29 
21.479 52 
21.486 74 
21.493 96 
21.501 17 

21.508 38 
21 .515 58 
21.522 78 
21.529 97 
21.537 16 


45.629 03 
45.645 03 
45.601 02 
45.677 01 
45.692 98 | 

45.708 94 
45.724 89 
45.740 82 
45.756 75 
45.772 67 

45.788 57 
45 804 46 
45.820 35 
45.836 22 
45.852 08 

'45.867 93 
45.883 76 
45.899 59 
46.915 41 
45.931 21 

45.947 01 
45.962 79 
45.978 57 
45.994 33 
46.010 08 

46.025 82 
46.041 55 
46.057 27 
46.072 98 
46.088 68 I 

46.104 36 
46.120 04 
46.135 71 
46.151 36 
46.167 00 

46.182 64 
46.198 26 
46.213 8/ 
46.229 48 
46.245 07 

46.260 65 
46.276 22 
46.291 78 
46.307 33 
46.322 87 

46.338 40 
46.353 92 
46.369 43 
46.384 92 
46.400 41 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000 /n 

Circum. 
of circle 
xn 


Area of 
circle 
ixn* 

n 

1000/n 

Circum. 
of circle 
vn 

Area of 
circle 
ixn* 






50 

20.000 00 

157.079 6 

1 963.495 

1 

1000.000 

3.141 593 


.786 3982 

61 

19.607 84 

160.221 2 

2 042.821 

2 

500.000 0 

6.283 185 


3.141 593 

52 

19.230 77 

163.362 8 

2 123.717 

3 

333.333 3 

9.424 778 


7,068 583 

53 

18.867 92 

166.504 4 

2 206.183 

4 

250.000 0 

12.566 37 


12.566 37 

54 

18.518 52 

169.646 0 

2 290.221 

6 

200.000 0 

16.707 96 


19.634 95 

55 

18.181 82 

172.787 6 

2 375.829 

6 

166.666 7 

18.849 56 


28.274 33 

56 

17.857 14 

176.929 2 

2 463.009 

7 

142.857 1 

21.991 15 


38.484 51 

57 

17.543 86 

179.070 8 

2 551.759 

8 

125.000 0 

26.132 74 


50.265 48 

58 

17.241 38 

182.212 4 

2 642.079 

9 

111.111 1 

28.274 33 


63.617 25 

59 

16.949 15 

185.354 0 

2 733.971 

10 

100.000 0 

31.415 93 


78.539 82 

60 

16.666 67 

188.495 6 

2 827.433 

11 

90.909 09 

34.557 62 


95.033 18 

61 

16.393 44 

191.637 2 

2 922.467 

12 

63.333 33 

37.699 11 


113.097 3 

62 

16.129 03 

194.778 7 

3 019.071 

13 

76.923 08 

40.840 70 


132.732 3 

63 

15.873 02 

197.920 3 

3 117.245 

14 

71.428 57 

43.982 30 


153.938 0 

64 

15.625 00 

201.061 9 

3 216.991 

15 

66.666 67 

47.123 89 


176.714 6 

65 

15.384 62 

204.203 5 

3 318.307 

16 

62.600 00 

50.265 48 


201.061 9 

66 

15.151 52 

207.345 1 

3 421.194 

17 

58.823 53 

53.407 08 


226.980 1 

67 

14.925 37 

210.486 7 

3 525.652 

16 

65.555 56 

56.548 67 


254.469 0 

68 

14.705 88 

213.628 3 

3 631.681 

19 

52.631 58 

59.690 26 


283.528 7 

69 

14.492 75 

216.769 9 

3 739.281 

20 

60.000 00 

62.831 85 


314.159 3 

70 

14.285 71 

219.911 5 

3 848. 451 

21 

47.619 05 

65.973 45 


346.360 6 

71 

14.084 51 

223.053 1 

3 959.192 

22 

45.454 55 

69.115 04 


380.132 7 

72 

13.888 89 

226.194 7 

4 071.504 

23 

43.478 26 

72.256 63 


415.475 6 

73 

13.698 63 

229.336 3 

4 185.387 

24 

41.666 67 

75.398 22 


452.389 3 

74 

13.513 51 

232.477 9 

4 300.840 

25 

40.000 00 

78.539 82 


490.873 9 

75 

13.333 33 

235.619 4 

4 417.865 

26 

38.461 54 

81.681 41 


530.929 2 

76 

13.167 89 

238.761 0 

4 536.460 

27 

37.037 04 

84.623 00 


572,655 3 

77 

12.987 01 

241.902 6 

4 656.626 

28 

35.714 29 

87.964 59 


615.762 2 

78 

12.820 51 

245.044 2 

4 778.362 

29 

34.482 76 

91.106 19 


660.519 9 

79 

12.658 23 

248.185 8 

4 901.670 

30 

33.333 33 

94.247 78 


706.858 3 

80 

12.500 00 

251.327 4 

5 026.548 

31 

32.258 06 

97.389 37 


754.767 6 

81 

12.345 68 

254.469 0 

5 152.997 

32 

31.250 00 

,00.531 0 


804.247 7 

82 

12.195 12 

257.610 6 

5 281.017 

33 

30.303 03 

103.672 6 


855.298 5 

83 

12.048 19 

260.752 2 

5 410.608 

34 

29.411 76 

106.814 2 


907.920 3 

84 

11.904 76 

263.893 8 

5 541.769 

35 

28.571 43 

109.955 7 


962.112 8 

85 

11.764 71 

267.035 4 

5 674.502 

36 

27.777 78 

113.097 3 

1 

017.876 

86 

11.627 91 

270.177 0 

5 808.805 

37 

27.027 03 

116.238 9 

1 

075.210 

87 

11.494 25 

273.318 6 

5 944.679 

38 

26.315 79 

119.380 5 

1 

134.115 

88 

11.363 64 

276.460 2 

6 082.123 

39 

25.641 03 

122.522 1 

1 

194.591 

89 

11.235 96 

279.601 7 

6 221.139 

40 

25.000 00 

125.663 7 

1 

256.637 

90 

11.111 11 

282.743 3 

6 361.725 

41 

24.390 24 

128.805 3 

1 

320,254 

91 

10.989 01 

285.884 9 

6 503.882 

42 

23.809 62 

131.946 9 

1 

385.442 

92 

10.869 57 

289.026 5 

6 647.610 

43 

23.255 81 

135.088 5 

1 

452.201 

93 

10.752 69 

292.168 1 

6 792.909 

44 

22.727 27 

138.230 1 

1 

520.531 

94 

10.638 30 

295.309 7 

6 939.778 

45 

22.222 22 

141.371 7 

1 

590.431 

95 

10.526 32 

298.451 3 

7 088.218 

46 

21.739 13 

144.513 3 

1 

661.903 

96 

10.416 67 

301.592 9 

7 238.229 

47 

21.276 60 

147.654 9 

1 

734.945 

97 

10.309 28 

304.734 5 

7 389.811 

48 

20.833 33 

150.796 4 

1 

809.557 

98 

10.204 06 

307.876 1 

7 642.964 

49 

20.408 16 

153.938 0 

1 

885.741 

99 

10.101 01 

311.017 7 

7 697.687 
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RECIPROCALS, CmCUMFERENCES, AND AREAS OF rmn.RS 


n 

1000/n 

Circum. 
of circle 
vn 

Area of 
circle 
iirn* 

100 

101 

102 

103 

104 

10.000 000 
9.900 990 
9.803 922 
9.708 738 
9.615 385 

314.159 3 
317.300 9 
320.442 5 
323.584 0 
326.725 6 

7 853.982 

8 011.847 
8 171.282 
8 332.289 
8 494.867 

105 

106 

107 

108 
109 

9.523 810 
9.433 962 
9.345 794 
9.259 259 
9.174 312 

329.867 2 
333.008 8 
336.150 4 
339.292 0 
342.433 6 

8 659.015 
8 824.734 

8 992.024 

9 160.884 
9 331.316 

lie 

111 

112 

113 

114 

9.090 909 
9.009 009 
8.928 571 
8.849 558 
8.771 930 

345.575 2 
348.716 8 
351 .858 4 
355.000 0 
358.141 6 

9 503.318 
9 676.891 

9 852.035 
10 028.75 
10 207.03 

116 

116 

117 

118 
119 

8.695 652 
8.620 690 
8.647 009 
8.474 676 
8.403 361 

361.283 2 
364.424 7 
367.566 3 
370.707 9 
373.849 5 

10 386.89 
10 568.32 
10 751.32 

10 935.88 

11 122.02 

120 

121 

122 

123 

124 

8.333 333 
8.264 463 
8.196 721 
8.130 081 
8.064 516 

376.991 1 
380.132 7 
383.274 3 
386 415 9 
389.557 5 

11 309.73 

11 499.01 

11 689.87 

11 882.29 

12 076.28 

125 

126 

127 

128 
129 

8.000 000 
7.936 508 
7.874 016 
7.812 500 
7.751 938 

392.699 1 
395.840 7 
398.982 3 
402.123 9 
405.265 5 

12 271.85 
12 468.98 
12 667.69 

12 867.96 

13 069.81 

130 

131 

132 

133 

134 

7.692 308 
7.633 588 
7.575 758 
7.518 797 
7.462 687 

408.407 0 
411 .548 6 
414.690 2 
417.831 8 
420.973 4 

13 273.23 
13 478 22 
13 684.78 

13 892.91 

14 102.61 

135 

136 

137 

138 

139 

7.407 407 
7.352 941 
7.299 270 
7.246 377 
7.194 245 

424.115 0 
427.256 6 
430.398 2 
433.539 8 
436.681 4 

14 313.88 
14 526.72 
14 741.14 

14 957.12 

15 174.66 

140 

141 

142 

143 

144 

7.142 857 
7.092 199 
7.042 254 
6.993 007 
6.944 444 

439 823 0 
442.964 6 
446.106 2 
449.247 7 
452.389 3 

15 393.80 
15 614.50 

15 836.77 

16 060.61 
16 286.02 

146 

146 

147 

148 

149 

6.896 552 
6.849 316 
6.802 721 
6.756 757 
6.711 409 

455.530 9 
458.672 5 
461.814 1 
464.955 7 
468.097 3 

16 513.00 
16 741.55 

16 971.67 

17 203.36 
17 436.62 





Circum. 


Area of 




of circle 


circle 

n 

1000/n 

irn 


iirn* 

150 

6.666 

667 

471.238 

9 

17 

671.46 

151 

6.622 

517 

474.380 

5 

17 

907.86 

19^ 

6.578 

947 

477.522 

1 

18 

145.84 

158 

6.535 

948 

480.663 

7 

18 

385.39 


6.493 

506 

483.805 

3 

18 

626.50 

155 

6.451 

613 

486.946 

9 

18 

869.19 

156 

6.410 

256 

490.088 

5 

19 

113.45 

15^ 

6.369 

427 

493.230 

0 

19 

359.28 

196 

6.329 

114 

496.371 

6 

19 

606.68 

196 

6.289 

308 

499.513 

2 

19 

855.65 

160 

6.250 

000 

502.654 

8 

20 

106.19 

m 

6.211 

180 

505.796 

4 

20 

358.31 

166 

6.172 

840 

508.938 

0 

20 

611.99 

163 

6.134 

969 

612.079 

6 

20 

867.24 

164 

6.097 

561 

515.221 

2 

21 

124.07 

165 

6.060 

606 

518,362 

8 

21 

382.46 

166 

6.024 

096 

521 . 504 

4 

21 

642.43 

167 

5.988 

024 

524.646 

0 

21 

903.97 

168 

5.952 

381 

527.787 

6 

22 

167.08 

169 

5.917 

160 

530. 929 

2 

22 

431.76 

170 

5.682 

353 

534.070 

8 

22 

698.01 

171 

5.847 

953 

537.212 

3 

22 

965.83 

172 

5.813 

953 

540.353 

9 

23 

235.22 

173 

5.780 

347 

543.495 

5 

23 

506.18 

174 

5.747 

126 

546.637 

1 

23 

778.71 

175 

5.714 

286 

549.778 

7 

24 

052.82 

176 

5.681 

818 

552.920 

3 

24 

328.49 

177 

5.649 

718 

556.061 

9 

24 

605.74 

178 

6.617 

978 

559.203 

5 

24 

884.56 

179 

5.586 

592 

562.345 

1 

25 

164.94 

180 

5.555 

556 

565.486 

7 

25 

446.90 

181 

5.524 

862 

568.628 

3 

25 

730.43 

182 

5.494 

605 

671.769 

9 

26 

015.53 

183 

5.464 

481 

574.911 

5 

26 

302.20 

184 

5.434 

783 

578.053 

0 

26 

690.44 

185 

5.405 

405 

581.194 

6 

26 

880.25 

186 

5.376 

344 

564.336 

2 

27 

171.63 

187 

5.347 

594 

687.477 

8 

27 

464.59 

188 

5.319 

149 

590.619 

4 

27 

759.11 

189 

5.291 

005 

593.761 

0 

28 

055.21 

190 

5.263 

158 

696.902 

6 

28 

352.87 

191 

5.235 

602 

600.044 

2 

28 

652.11 

192 

5.208 

333 

603.185 

8 

28 

952.92 

193 

6.181 

347 

606.327 

4 

29 

255.30 

194 

5.154 

639 

609.469 

0 

29 

559.25 

195 

5.128 

205 

612.610 

6 

29 

864.77 

196 

5.102 

041 

615.752 

2 

30 

171.86 

197 

5.076 

142 

618.893 

8 

30 

480.52 

198 

5.050 

505 

622,035 

3 

30 

790.76 

199 

5.025 

126 

625.176 

9 

31 

102.65 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 





Circum. 

Area of 




Circum. 

Area of 




of circle 

circle 




of circle 

circle 

n 

1000/n 

vn 

iirn* 

n 

1000/n 

irn 

Jirn* 

200 

5.000 

000 

628.318 5 

31 415.93 

250 

4.000 

000 

785.398 2 

49 087.39 

201 

4.976 

124 

631.460 1 

31 730.87 

251 

3.984 

064 

788.539 8 

49 480 87 

202 

4.950 

495 

634.601 7 

32 047.39 

252 

3.968 

254 

791.681 3 

49 875.92 

203 

4.926 

108 

637.743 3 

32 365.47 

253 

3.952 

569 

794.822 9 

50 272.56 

204 

4.901 

961 

640.884 9 

32 685.13 

254 

3.937 

008 

797.964 5 

60 670.75 

205 

4.878 

049 

644.026 5 

33 006.36 

255 

3.921 

569 

801.106 1 

61 070 62 

206 

4.854 

369 

647.168 1 

33 329.16 

256 

3.906 

250 

804.247 7 

61 471.86 

207 

4.830 

918 

650.309 7 

33 653.53 

257 

3.891 

051 

807.389 3 

61 874.76 

208 

4.807 

692 

653.451 3 

33 979.47 

258 

3.875 

969 

810.530 9 

62 279 24 

209 

4.784 

689 

656.592 9 

34 306.98 

259 

3.861 

004 

813.672 5 

62 685.29 

210 

4.761 

905 

659.734 5 

34 636.06 

260 

3.846 

154 

816.814 1 

53 092 92 

211 

4.739 

336 

662.876 0 

34 966.71 

261 

3.831 

418 

819.955 7 

63 502.11 

212 

4.716 

981 

666.017 6 

35 298.94 

262 

3.816 

794 

823.097 3 

53 912 87 

213 

4.694 

836 

669.159 2 

35 632.73 

263 

3.802 

281 

826.238 9 

54 325 21 

214 

4.672 

897 

672.300 8 

35 968.09 

264 

3.787 

879 

829.380 5 

54 739 11 

215 

4.651 

163 

675.442 4 

36 305.03 

265 

3.773 

585 

832.522 1 

55 154 59 

216 

4.629 

630 

678.584 0 

36 643.54 

266 

3.759 

398 

835.663 6 

56 571 .63 

217 

4.608 

295 

681.725 6 

36 983.61 

267 

3.745 318 

838.805 2 

55 990.25 

218 

4.587 

156 

684.867 2 

37 325.26 

268 

3.731 

343 

841.946 8 

56 410.44 

219 

4.566 

210 

688.008 8 

37 668.48 

269 

3.717 

472 

845.088 4 

56 832.20 

220 

4.545 

455 

691.150 4 

38 013.27 

270 

3.703 

704 

848.230 0 

57 255.53 

221 

4.524 

887 

694.292 0 

38 359.63 

271 

3.690 

037 

851.371 6 

57 680.43 

222 

4.504 

505 

697.433 6 

38 707.56 

272 

3.676 

471 

854.513 2 

58 106.90 

223 

4.484 

305 

700.575 2 

39 057.07 

273 

3.663 

004 

857.654 8 

58 534.94 

224 

4.464 

286 

703.716 8 

39 408.14 

274 

3.649 

635 

860.796 4 

68 964.55 

225 

4.444 

444 

706.858 3 

39 760.78 

275 

3.636 

364 

863.938 0 

59 395.74 

226 

4.424 

779 

709,999 9 

40 115.00 

276 

3.623 

188 

867.079 6 

59 828.49 

227 

4.405 

286 

713.141 5 

40 470.78 

277 

3.610 

108 

870.221 2 

60 262.82 

228 

4.385 

965 

716.283 1 

40 828.14 

278 

3.597 

122 

873.362 8 

60 698.71 

229 

4.366 

812 

719.424 7 

41 187.07 

279 

3.584 

229 

876.504 4 

61 136.18 

230 

4.347 

826 

722.566 3 

41 547.56 

280 

3.571 

429 

879.645 9 

61 575.22 

231 

4.329 

004 

725.707 9 

41 909.63 

281 

3.558 

719 

882.787 5 

62 015 82 

232 

4.310 

345 

728.849 5 

42 273.27 

282 

3.546 

099 

885.929 1 

62 458.00 

233 

4.291 

845 

731.991 1 

42 638.48 

283 

3.533 

569 

889.070 7 

62 901.75 

234 

4.273 

504 

735.132 7 

43 005.26 

284 

3.521 

127 

892.212 3 

63 347.07 

235 

4.255 319 

738.274 3 

43 373.61 

285 

3.508 

772 

895.353 9 

63 793.97 

236 

4.237 

288 

741.415 9 

43 743.54 

286 

3.496 

503 

898.495 5 

64 242.43 

237 

4.219 

409 

744.557 5 

44 115.03 

287 

3.484 

321 

901.637 1 

64 692.46 

238 

4.201 

681 

747.699 1 

44 488.09 

288 

3.472 

222 

904.778 7 

65 144.07 

239 

4.184 

100 

750.840 6 

44 862.73 

289 

3.460 

208 

907.920 3 

65 597.24 

240 

4.166 667 

753.982 2 

45 238.93 

290 

3.448 

276 

911.061 9 

66 051.99 

241 

4.149 

378 

757,123 8 

45 616.71 

291 

3.436 

426 

914.203 5 

66 508.30 

242 

4.132 231 

760.265 4 

45 996.06 

292 

3.424 

658 

917.345 1 

66 966.19 

243 

4.115 

226 

763.407 0 

46 376.98 

293 

3.412 

969 

920.486 6 

67 425.65 

244 

4.098 

361 

766.548 6 

46 759.47 

294 

3.401 

361 

923.628 2 

67 886.68 

245 

4.081 

633 

769.690 2 

47 143.52 

295 

3.389 

831 

926.769 8 

68 349.28 

246 

4.065 

041 

772.831 8 

47 529.16 

296 

3.378 

378 

929.911 4 

68 813.45 

247 

4.048 

583 

775.973 4 

47 916.36 

297 

3.367 

003 

933.053 0 

69 279.19 

248 

4.032 

258 

779.115 0 

48 305.13 

296 

3.355 

705 

936.194 6 

69 746.50 

249 

4.016 

064 

782.256 6 

48 695.47 

299 

3.344 482 

939.336 2 

70 215.38 







RECIPROCALS, CIRCUMFERENCES, AND AREAS OF r.liin.F.a 


n 

1000 /n 


Circum. 
of circle 
irn 


Area of 
circle 
lira* 

300 

3.333 

333 


942.477 

8 

70 

685.83 

301 

3.322 

259 


945.619 

4 

71 

157.86 

302 

3.311 

258 


948.761 

0 

71 

631.46 

303 

3.300 

330 


951.902 

6 

72 

106.62 

304 

3.289 

474 


955.044 

2 

72 

583.36 

305 

3.278 

689 


958.185 

8 

73 

061.66 

306 

3.267 

974 


961.327 

4 

73 

541.54 

307 

3.257 

329 


964.468 

9 

74 

022.99 

308 

3.246 

753 


967.610 

5 

74 

506.01 

309 

3.236 

246 


970.752 

1 

74 

990.60 

310 

3.225 

806 


973.893 

7 

75 

476.76 

311 

3.215 

434 


977.035 

3 

75 

964.50 

312 

3.205 

128 


980.176 

9 

76 

453.80 

313 

3.194 

888 


983.318 

5 

76 

944.67 

314 

3.184 

713 


986.460 

1 

77 

437.12 

315 

3.174 

603 


989.601 

7 

77 

931.13 

316 

3.164 

557 


992.743 

3 

78 

426.72 

317 

3.154 

574 


995.884 

9 

78 

923.88 

318 

3.144 

654 


999.026 

5 

79 

422 60 

319 

3.134 

796 

1 

002.168 


79 

922.90 

320 

3.125 

000 

1 

005.310 


80 

424.77 

321 

3.115 

265 

i 

008.451 


80 

928,21 

322 

3.106 

590 

1 

011.593 


81 

433.22 

323 

3.095 

975 

1 

014 734 


81 

939.80 

324 

3.086 

420 

1 

017.876 


82 

447.96 

325 

3.076 

923 

1 

021.018 


82 

957.68 

326 

3.067 

485 

1 

024.159 


83 

468.97 

327 

3.058 

104 

1 

027.301 


83 

981.84 

328 

3.048 

780 

1 

030.442 


84 

496.28 

329 

3.039 

514 

1 

033.584 


85 

012.28 

330 

3.030 

303 

1 

036.726 


85 

529.86 

331 

3.021 

148 

1 

039.867 


86 

049.01 

332 

3.012 

048 

1 

043.009 


86 

569.73 

333 

3.003 

003 

1 

046.150 


87 

092.02 

334 

2.994 

012 

1 

049.292 


87 

615.88 

335 

2.985 

075 

1 

052.434 


88 

141.31 

336 

2.976 

190 

1 

055.675 


88 

668 31 

337 

2.967 

359 

1 

058.717 


89 

196,88 

338 

2.958 

580 

1 

061.858 


89 

727.03 

339 

2.949 

853 

1 

065.000 


90 

258.74 

340 

2.941 

176 

1 

068.142 


90 

792.03 

341 

2.932 

561 

1 

071.283 


91 

326.88 

342 

2.923 

977 

1 

074.425 


91 

863.31 

343 

2.915 

452 

1 

077.566 


92 

401.31 

344 

2.906 

977 

1 

080.708 


92 

940.88 

345 

2.898 

551 

1 

083.849 


93 

482.02 

346 

2.890 

173 

1 

086.991 


94 

024.73 

347 

2.881 

844 

1 

090.133 


94 

569.01 

348 

2.873 

563 

1 

093.274 


95 

114.86 

349 

2.865 

330 

1 

096.416 


95 

662.28 


a 

1000/a 

Circiim. 
of circle 
wa 

Area of 
circle 
lira* 

350 

2.857 143 


099.557 

96 211.28 

351 

2.849 003 


102.699 

96 761.84 

352 

2.840 909 


105.841 

97 313.97 

353 

2.832 861 


108.982 

97 867.68 

354 

2.824 859 


112.124 

98 422.96 

355 

2.816 901 


115.265 

98 979.80 

356 

2.808 989 


118.407 

99 538.22 

357 

2.801 120 


121.549 

100 098.2 

358 

2.793 296 


124.690 

100 659.8 

359 

2.785 515 


127.832 

101 222.9 

360 

2.777 778 


130.973 

101 787.6 

361 

2.770 083 


134.115 

102 353.9 

362 

2.762 431 


137.257 

102 921.7 

363 

2.754 821 


140.398 

103 491.1 

364 

2.747 253 


143.540 

104 062.1 

365 

2.739 726 


146.681 

104 634,7 

366 

2.732 240 


149,823 

105 208.8 

367 

2.724 796 


152.965 

105 784.5 

368 

2.717 391 


156.106 

106 361.8 

369 

2.710 027 


159.248 

106 940.6 

370 

2.702 703 


162.389 

107 521.0 

371 

2.695 418 


165.531 

108 103.0 

372 

2.688 172 


168.672 

108 686.5 

373 

2.680 965 


171.814 

109 271.7 

374 

2.673 797 


174.956 

109 858.4 

375 

2.666 667 


178.097 

110 446.6 

376 

2.659 574 


181.239 

111 036.5 

377 

2.652 520 


184.380 

111 627.9 

378 

2.645 503 


187.522 

112 220.8 

379 

2.638 522 


190.664 

112 815.4 

380 

2.631 579 


193.805 

113 411.5 

381 

2.624 672 


196.947 

114 009.2 

382 

2.617 801 


200.088 

114 608.4 

383 

2.610 966 


203.230 

115 209.3 

384 

2.604 167 


206.372 

115 811.7 

385 

2.597 403 


209.513 

116 415.6 

386 

2.590 674 


212.655 

117 021.2 

387 

2.583 979 


215.796 

117 628.3 

388 

2.577 320 


218.938 

118 237.0 

389 

2.570 694 


222.080 

118 847.2 

390 

2.564 103 


225.221 

119 459.1 

391 

2.557 545 


228.363 

120 072.5 

392 

2.561 020 


231 . 504 

120 687.4 

393 

2.544 529 


234.646 

121 304.0 

394 

2.538 071 


237.788 

121 922.1 

395 

2.531 646 


240.929 

122 541.7 

396 

2.525 253 


244.071 

123 163.0 

397 

2.518 892 


247.212 

123 785.8 

398 

2.512 563 


250.354 

124 410.2 

399 

2.506 266 


253.495 

125 036.2 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


lOOO/n 


Ciroum. 
of circle 


Area of 
circle 
iirn* 


Ciroum. Area of 
of circle circle 

1000/n rn {irn^ 


400 

2.500 

000 


256.637 

125 

663.7 

450 

2.222 

222 

1 

413,717 

169 

043.1 

401 

2.493 

766 


259.779 

126 

292.8 

451 

2.217 

295 

1 

416.858 

159 

750.8 

402 

2.487 

562 


262.920 

126 

923.5 

452 

2.212 

389 

1 

420.000 

160 

460.0 

403 

2.481 

390 


266.062 

127 

555.7 

453 

2.207 

506 

1 

423.141 

161 

170.8 

404 

2.475 

248 


269.203 

128 

189.5 

454 

2.202 

643 

1 

426.283 

161 

883.1 

406 

2.469 

136 


272.345 

128 

824.9 

455 

2.197 

802 

1 

429.425 

162 

697.1 

406 

2.463 

054 


275.487 

129 

461.9 

456 

2.192 

982 

1 

432.566 

1,63 

312.6 

407 

2.457 

002 


278.628 

130 

100.4 

457 

2.188 

184 

1 

435.708 

164 

029.6 

408 

2.450 

980 


281.770 

130 

740,5 

458 

2.183 

406 

1 

438.849 

164 

748.3 

409 

2.444 

988 

i 

284.911 

131 

382.2 

459 

2.178 

649 

1 

441.991 

165 

468.5 

410 

2.439 

024 


288.053 

132 

025.4 

460 

2.173 

913 

1 

445.133 

166 

190.3 

411 

2.433 

090 


291.195 

132 

670.2 

461 

2.169 

197 

1 

448.274 

166 

913.6 

412 

2.427 

184 


294.336 

133 

316,6 

462 

2.164 

502 

1 

451.416 

167 

638.5 

413 

2.421 

308 


297.478 

133 

964.6 

463 

2.159 

827 

1 

454.557 

168 

365.0 

414 

2.415 

459 


300.619 

134 

614.1 

464 

2.156 

172 

1 

457.699 

169 

093.1 

416 

2.409 

639 


303.761 

135 

265.2 

465 

2.150 

538 

1 

460.841 

169 

822.7 

416 

2.403 

846 


306.903 

135 

917.9 

466 

2.145 

923 


463.982 

170 

553.9 

417 

2.398 

082 


310.044 

136 

572.1 

467 

2.141 

328 


467.124 

171 

286.7 

418 

2.392 

344 


313.186 

137 

227,9 

468 

2.136 

752 


470.265 

172 

021.0 

419 

2.386 

635 


316.327 

137 

885.3 

469 

2.132 

196 


473.407 

172 

757.0 

420 

2.380 

952 


319.469 

138 

544.2 

470 

2.127 

660 


476.549 

173 

494.5 

421 

2.375 

297 


322.611 

139 

204.8 

471 

2.123 

142 


4/9.690 

174 

233.5 

422 

2.369 

668 


325.752 

139 

866.8 

472 

2.118 

644 


482.. 832 

174 

974.1 

423 

2.364 

066 


328.894 

140 

530.5 

473 

2.114 

165 

1 

485.973 

175 

716.3 

424 

2.358 

491 


332.035 

141 

195.7 

474 

2.109 

705 

1 

489.115 

176 

460.1 

425 

2.352 

941 


335.177 

141 

862.5 

475 

2.105 

263 

1 

492.257 

177 

205.6 

426 

2.347 

418 


338.318 

142 

530.9 

476 

2.100 

840 

1 

495.398 

177 

952.4 

427 

2.341 

920 


341.460 

143 

200.9 

477 

2.096 

436 

1 

498.540 

178 

700.9 

428 

2.336 

449 


344.602 

143 

872.4 

478 

2.092 

050 

1 

501.681 

179 

450.9 

429 

2.331 

002 


347.743 

144 

545.5 

479 

2.087 

683 

1 

504.823 

180 

202.5 

430 

2.325 

581 


350.885 

145 

220.1 

480 

2.083 

333 

1 

507.964 

180 

955.7 

431 

2.320 

186 


354.026 

145 

896.3 

481 

2.079 

002 

1 

511.106 

181 

710.5 

432 

2.314 

815 


357.168 

146 

574.1 

482 

2.074 

689 

1 

514.248 

182 

466.8 

433 

2.309 

469 


360.310 

147 

253.5 

483 

2.070 

393 

1 

517.389 

183 

224.8 

434 

2.304 

147 


363.451 

147 

934.5 

484 

2.066 

116 

1 

520.531 

183 

984.2 

435 

2.298 

851 


366.593 

148 

617.0 

485 

2.061 

856 


623.672 

184 

745.3 

436 

2.293 

578 


369.734 

149 

301,0 


2.057 

613 


526.814 

185 

607.9 

437 

2.288 

330 


372.876 

149 

986.7 

487 

2.053 

388 


529.956 

186 

272.1 

438 

2.283 

105 


376.018 

150 

673.9 

488 

2.049 

180 


633.097 

187 

037.9 

439 

2.277 

904 


379.159 

151 

362.7 

489 

2.044 

990 


536.239 

187 

805.2 

440 

2.272 

727 


382.301 

152 

053.1 

490 

2.040 

816 

1 

539.380 

188 

574.1 

441 

2.267 

574 


385.442 

152 

745.0 

491 

2.036 

660 

1 

542.522 

189 

344.6 

442 

2.262 

443 


388.584 

153 

438.5 

492 

2.032 

520 

1 

645.664 

190 

116.6 

443 

2.257 

336 


391 .726 

154 

133.6 

493 

2.028 

398 

1 

548.805 

190 

890.2 


2.252 

252 


394.867 

154 

830.3 

494 

2.024 

291 

1 

651.947 

191 

665.4 

446 

2.247 

191 


398.009 

155 

528.5 

495 

2.020 

202 

1 

555.088 

192 

442.2 

446 

2.242 

152 


401.150 

166 

228.3 

496 

2.016 

129 

1 

558.230 

193 

220.5 

447 

2.237 

136 


404.292 

156 

929.6 

497 

2.012 

072 

1 

561.372 

194 

000.4 

448 

2.232 

143 


407.434 

157 

632,6 

498 

2.008 

032 

1 

564.513 

194 

781.9 

449 

2.227 

171 


410.576 

158 

337.1 

499 

2.004 

008 

1 

667.655 

195 

564.9 



RECIPROCALS, aRCUMFERENCES, AND AREAS OF riRri.gg 


n 

1000/n 

Circum. 
of circle 
vn 

Area of 
circle 

Jirn* 

n 

lOOO/ra 

Ciroum. 
of circle 
rn 

Area of 
circle 
Jirn> 

500 

501 
602 
503 
604 

2.000 000 
1.996 008 
1.992 032 
1.988 072 
1.984 127 

1 570.796 

1 573.938 

1 577.080 

1 580.221 

1 583.363 

196 349.5 

197 135.7 

197 923.6 

198 712.8 

199 603.7 

556 

551 

552 
558 
554 

1.818 182 
1.814 882 
1.811 594 
1.808 318 
1.805 054 

1 727.876 

1 731.018 

1 734.159 

1 737.301 

1 740.442 

237 582.9 

238 447.7 

239 314.0 

240 181.8 

241 051.3 

505 

506 
607 
506 
509 

1.980 196 
1.976 285 
1.972 387 
1.968 604 
1.964 637 

1 586.504 

1 589.646 

1 592 787 

1 595.929 

1 599.071 

200 296.2 

201 090.2 

201 885.8 

202 683 0 

203 481.7 


1.801 802 
1.798 561 
1.795 332 
1.792 115 
1.788 909 

1 743.584 

1 746.726 

1 749.867 

1 753.009 

1 756.150 

241 922.3 

242 794.8 

243 669.0 

244 644.7 

245 422.0 

510 

511 

512 

513 

514 

1.960 784 
1.956 947 
1.953 125 
1.949 318 
1.946 525 

1 602.212 

1 605.354 

1 608.495 

1 611.637 

1 614.779 

204 282.1 

205 084.0 

205 887.4 

206 692.4 

207 499.1 

564 

1.785 714 
1.782 531 
1.779 359 
1.776 199 
1.773 050 

1 759.292 

1 762.433 

1 765.575 

1 768.717 

1 771,858 

246 300.9 

247 181.3 

248 063.3 

248 946.9 

249 832.0 

515 

516 

617 

618 
519 

1.941 748 
1.937 984 
1.934 236 
1.930 502 
1.926 782 

1 617.920 

1 621.062 

1 624.203 

1 627.345 

1 630.487 

208 307.2 

209 117.0 

209 928.3 

210 741.2 

211 555.6 

566 
568 

567 

568 

569 

1.769 912 
1.766 784 
1.763 668 
1.760 563 
1.757 469 

1 775.000 

1 778.141 

1 781.283 

1 784.425 

1 787.566 

250 718.7 

251 607.0 

252 496.9 

253 388.3 

254 281.3 

520 

521 

522 
623 
524 

1.923 077 
1.919 386 
1.915 709 
1.912 046 
1.908 397 

1 633.628 

1 636.770 

1 639.911 

1 643.053 

1 646.195 

212 371.7 

213 189.3 

214 008.4 

214 829.2 

215 651.5 

570 

571 

572 

573 

574 

1.754 386 
1.751 313 
1.748 252 
1.745 201 
1.742 160 

1 790.708 

1 793.849 

1 796.991 

1 800.133 

1 803.274 

255 175.9 

256 072.0 

256 969.7 

257 869.0 

258 769.8 

525 

626 

627 

528 

529 

1.904 762 
1.901 141 
'1.897 533 
1.893 939 
1.890 359 

1 649.336 

1 652.478 

1 655.619 

1 658.761 

1 661.903 

216 475.4 

217 300.8 

218 127.8 

218 956.4 

219 786.6 

575 

676 

677 

678 
579 

1.739 130 
1.736 111 
1.733 102 
1.730 104 
1.727 116 

1 806.416 

1 809.557 

1 812.699 

1 815.841 

1 818.982 

259 672.3 

260 576.3 

261 481.8 

262 389.0 

263 297.7 

530 

531 

532 

533 

534 

1.886 792 
1.883 239 
1.879 699 
1.876 173 
1.872 659 

1 665.044 

1 668.186 

1 671.327 

1 674.469 

1 677.610 

220 618.3 

221 451.7 

222 286.5 

223 123.0 
223 961.0 

580 

581 

582 

583 

584 

1.724 138 
1.721 170 
1.718 213 
1.715 266 
1.712 329 

1 822.124 

1 825.265 

1 828.407 

1 831.649 

1 834.690 

264 207.9 

265 119.8 

266 033.2 

266 948.2 

267 864.8 

535 

536 

537 

538 

539 

1.869 159 
1.865 672 
1.862 197 
1.858 736 
1.865 288 

1 680.752 

1 683.894 

1 687.035 

1 690.177 

1 693.318 

224 800.6 
226 641.8 

226 484.5 

227 328.8 

228 174,7 

585 

586 

587 

588 

589 

1.709 402 
1.706 485 
1.703 678 
1.700 680 
1.697 793 

1 837.832 

1 840.973 

1 844 115 

1 847.256 

1 850.398 

268 782.9 

269 702.6 

270 623.9 

271 546 .t 

272 471.1 

540 

541 

542 

543 

544 

1.851 852 
1.848 429 
1.845 018 
1.841 621 
1.838 235 

1 696.460 

1 699.602 

1 702.743 

1 705.885 

1 709.026 

229 022.1 

229 871.1 

230 721,7 

231 573.9 

232 427.6 

590 

591 

592 

593 

594 

1 694 915 
1.692 047 
1.689 189 
1.686 341 
1.683 502 

1 853.540 

1 856.681 

1 859 823 

1 662.964 

1 866.106 

273 397.1 

274 324.7 

275 253.6 

276 184.6 

277 116.7 

545 

546 

547 
546 
549 

1.834 862 
1.831 502 
1.828 154 
1.824 818 
1.821 494 

1 712.168 

1 715.310 

1 718.451 

1 721.693 

1 724.734 

233 282.9 

234 139.8 

234 998.2 

235 858.2 

236 719.8 

595 

596 

597 

598 

599 

1.680 672 
1.677 852 
1.675 042 
1.672 241 
1,669 449 

1 669 248 

1 872.389 

1 875.531 

1 878.672 

1 881.814 

278 050.6 

278 986,0 

279 923.0 

280 861.6 
281 801.6 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 


n 

1000/n 

Circum. 
of circle 
irn 

Area of 
circle 

i'iirn* 

n 

1000/n 

Circum. 
of circle 
irn 

Area of 
circle 

Jirn* 

600 

1.666 667 

1 884.956 

282 743.3 

650 

1.538 462 

2 042.035 

331 830.7 

601 

1.663 894 

1 888.097 

283 686.6 

651 

1.536 098 

2 045.177 

332 852.5 

602 

1.661 130 

1 891.239 

284 631.4 

652 

1.533 742 

2 048.318 

333 875.9 

603 

1.658 375 

1 894.380 

285 577.8 

653 

1.631 394 

2 051.460 

334 900.8 

604 

1.655 629 

1 897.522 

286 525.8 

654 

1.529 052 

2 054.602 

335 927.4 

605 

1.652 893 

1 900.664 

287 475.4 

655 

1.526 718 

2 057.743 

336 955.4 

606 

1.650 165 

1 903.805 

288 426.5 

656 

1.524 390 

2 060.885 

337 985.1 

607 

1.647 446 

1 906.947 

289 379.2 

657 

1.522 070 

2 064.026 

339 016.3 

608 

1.644 737 

1 910.088 

290 333.4 

658 

1.619 757 

2 067.168 

340 049.1 

609 

1.642 036 

1 913.230 

291 289.3 

659 

1.517 451 

2 070.310 

341 083.5 

610 

1.639 344 

1 916.372 

292 246.7 

660 

1.515 152 

2 073.451 

342 119.4 

611 

1.636 661 

1 919.513 

293 205.6 

661 

1.512 859 

2 076.593 

343 157.0 

612 

1.633 987 

1 922.655 

294 166.2 

662 

1.610 574 

2 079.734 

344 196.0 

613 

1.631 321 

1 925.796 

295 128.3 

663 

1.508 296 

2 082.876 

345 236.7 

614 

1.628 664 

1 928.938 

296 092.0 

664 

1.506 024 

2 086.018 

346 278.9 

615 

1.626 016 

1 932.079 

297 057.2 

665 

1.603 759 

2 089.159 

347 322.7 

616 

1.623 377 

1 935.221 

298 024.0 

666 

1.501 502 

2 092.301 

348 368.1 

617 

1.620 746 

1 938.363 

298 992.4 

667 

1.499 250 

2 095.442 

349 415.0 

618 

1.618 123 

1 941.504 

299 962.4 

668 

1.497 006 

2 098.584 

350 463.5 

619 

1.615 509 

1 944.646 

300 933.9 

669 

1.494 768 

2 101.725 

351 513.6 

620 

1.612 903 

1 947.787 

301 907.1 

670 

1.492 537 

2 104.867 

352 565.2 

621 

1.610 306 

1 950.929 

302 881 .7 

671 

1.490 313 

2 108.009 

353 618.5 

622 

1.607 717 

1 954.071 

303 858.0 

672 

1.488 095 

2 111.150 

354 673.2 

623 

1.605 136 

1 957.212 

304 835.8 

673 

1.485 884 

2 114.292 

355 729.6 

624 

1.602 564 

1 960.354 

305 815.2 

674 

1.483 680 

2 117.433 

356 787.5 

625 

1.600 000 

1 963.495 

306 796.2 

675 

1.481 481 

2 120.575 

357 847.0 

626 

1.597 444 

1 966.637 

307 778.7 

676 

1.479 290 

2 123.717 

358 908.1 

627 

1.594 896 

1 969.779 

308 762.8 

677 

1.477 105 

2 126.858 

359 970.8 

628 

1.592 357 

1 972.920 

309 748.5 

678 

1.474 926 

2 130.000 

361 035.0 

629 

1.589 825 

1 976.062 

310 735.7 

679 

1.472 754 

2 133.141 

362 100.8 

630 

1.587 302 

1 979.203 

31! 724.6 

680 

1.470 588 

2 136.283 

363 168.1 

631 

1.584 786 

1 982.345 

312 714.9 

681 

1.468 429 

2 139.425 

364 237.0 

632 

1.582 278 

1 985.487 

313 706,9 

682 

1.466 276 

2 142.566 

365 307.5 

633 

1.579 779 

1 988.628 

314 700.4 

683 

1.464 129 

2 145.708 

366 379.6 

634 

1.577 287 

1 991.770 

315 695.5 

684 

1.461 988 

2 148.849 

367 453.2 

635 

1.574 803 

1 994,911 

316 692.2 

685 

1.459 854 

2 151.991 

368 528.5 

636 

1.572 327 

1 998.053 

317 690.4 

686 

1.457 726 

2 155.133 

369 605.2 

637 

1.569 859 

2 001.195 

318 690.2 

687 

1.455 604 

2 158.274 

370 683.6 

838 

1.567 398 

2 004.336 

319 691.6 

688 

1.453 488 

2 161.416 

371 763.5 

639 

1.564 945 

2 007.478 

320 694.6 

689 

1.451 379 

2 164.557 

372 845.0 

640 

1.662 500 

2 010.619 

321 699.1 

690 

1.449 275 

2 167.699 

373 928.1 

641 

1.560 062 

2 013.761 

322 705.2 

691 

1.447 178 

2 170.841 

375 012.7 

642 

1.557 632 

2 016.902 

323 712.8 

692 

1.445 087 

2 173.982 

376 098.9 

643 

1.555 210 

2 020.044 

324 722.1 

693 

1.443 001 

2 177.124 

377 186.7 

644 

1.552 795 

2 023.186 

325 732.9 

694 

1.440 922 

2 180.265 

378 276.0 

645 

1.550 388 

2 026.327 

326 745.3 

695 

1.438 849 

2 183.407 

379 366.0 

646 

1.547 988 

2 029.469 

327 759.2 

696 

1.436 782 

2 186:548 

380 459.4 

647 

1.545 595 

2 032.610 

328 774.7 

697 

1.434 720 

2 189.690 

381 553.5 

648 

1.543 210 

2 035.752 

329 791.8 

698 

1.432 665 

2 192.832 

382 649.1 

649 

1.540 832 

2 038.894 

330 810.5 

699 

1.430 615 

2 195.973 

383 746.3 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF ClBCIJRa 


n 

1000 /n 

Circum. 
of circle 
vn 

Area of 
circle 
firn* 

700 

701 

702 

703 

704 

1.428 571 

1 .426 534 
1.424 501 
1.422 475 
1.420 455 

2 199.115 

2 202.256 

2 205.398 

2 208.540 

2 211.681 

384 845.1 

385 945.4 

387 047.4 

388 150.8 

389 255.9 

705 

706 

707 

708 

709 

1.418 440 
1.416 431 
1.414 427 
1.412 429 
1.410 437 

2 214.823 

2 217.964 

2 221.106 

2 224.248 

2 227.389 

390 362.5 

391 470,7 

392 580.5 

393 691,8 

394 804.7 

710 

711 

712 

713 

714 

1.408 451 
1.406 470 
1.404 494 
1.402 525 
1.400 560 

2 230.531 

2 233 672 

2 236 814 

2 239.956 

2 243.097 

395 919,2 

397 035.3 

398 152.9 

399 272.1 

400 392.8 

715 

716 

717 

718 

719 

1.398 601 
1.396 648 
1.394 700 
1.392 758 
1.390 821 

2 246.239 

2 249 380 

2 252.522 

2 255.664 

2 258.805 

401 515.2 

402 639.1 

403 764 6 

404 891.6 
406 020.2 

720 

721 

722 

723 

724 

1.388 889 
1.386 963 

1 . 385 042 
1.383 126 
1.381 215 

2 261.947 

2 265 C88 

2 208 230 

2 271.371 

2 274.513 

407 150.4 

408 282.2 

409 415.5 

410 550.4 

411 686.9 

725 

726 

727 

728 

729 

1.379 310 
1.377 410 
1.375 516 
1.373 626 
1.371 742 

2 277.655 

2 280,796 

2 283.938 

2 287.079 

2 290.221 

412 824.9 

413 964.5 

415 105.7 

416 248.5 

417 392,8 

730 

731 

732 

733 

734 

1.369 863 
1.367 989 
1,366 120 
1.364 256 
1.362 398 

2 293.363 

2 296 504 

2 299 646 

2 302.787 

2 305.929 

418 538.7 

419 686.1 

420 835.2 

421 985.8 
423 138.0 

735 

736 

737 

738 

739 

1.360 544 

1 .358 696 
1.356 852 

1 .355 014 
1.353 180 

2 309.071 

2 312.212 

2 316.054 

2 318.495 

2 321.637 

424 291.7 i 

425 447.0 

426 6C3.9 

427 762.4 

428 922.4 

740 

741 

742 

743 

744 

1.351 351 
1.349 528 
1.347 709 
1.345 895 
1.344 086 

2 324.779 

2 327.920 

2 331.062 

2 334.203 

2 337.345 

430 084.0 

431 247.2 

432 412.0 

433 578.3 

434 746.2 

745 

746 

747 

748 

749 

1.342 282. 
1,340 483 
1.338 688 

1 .336 898 
1.335 113 

2 340.487 

2 343,628 

2 346.770 

2 349.911 

2 353.053 

435 915.6 

437 086.6 

438 259 2 

439 433.4 

440 609.2 







Circum. 

Area of 





of circle 

circle 

n 


1000/fi 


wn 

Jirn’ 

750 


333 

333 

2 

356 194 

441 

786 5 

751 


331 

558 

2 

359.336 

442 

965.3 

752 


329 

787 

2 

362.478 

444 

145 8 

753 


328 

021 

2 

365.619 

445 

327,8 

754 


326 

260 

2 

368.761 

446 

511.4 

755 


324 

503 

2 

371 .902 

447 

696.6 

756 


322 

751 

2 

375 044 

448 

883 3 

757 


321 

004 

2 

378.186 

450 

071 6 

758 


319 

261 

2 

381 327 

451 

261.5 

759 


,317 

523 

2 

384.469 

452 

453.0 

760 


.315 

789 

2 

387.610 

453 

646.0 

761 


.314 

060 

2 

390.752 

454 

840 6 

762 


.312 

336 

2 

393.894 

456 

036.7 

763 


.310 

616 

2 

397.035 

467 

234 5 

764 


.308 

901 

2 

400.177 

458 

433.8 

765 


.307 

190 

2 

403.318 

459 

634 6 

766 


.305 

483 

2 

406.460 

460 

837.1 

767 


.303 

781 

2 

409.602 

462 

041.1 

768 


.302 

083 

2 

412.743 

463 

246 7 

769 


.300 

390 

2 

415.885 

464 

453.8 

770 


.298 

701 

2 

419.026 

465 

662 6 

771 


.297 

017 

2 

422.168 

466 

872 9 

772 


.295 

337 

2 

425.310 

468 

084 7 

773 


.293 

661 

2 

428.451 

469 

298.2 

774 


.291 

990 

2 

431.593 

470 

513.2 

775 


.290 

323 

2 

434.734 

471 

729 8 

776 


.288 

660 

2 

437.876 

472 

947 9 

777 

■» 

.287 

001 

2 

441.017 

474 

167.6 

778 


.285 

347 

2 

444.159 

475 

388 9 

779 


.283 

697 

2 

447.301 

476 

611.8 

780 


.282 

051 

2 

450.442 

477 

836 2 

781 


.280 

410 

2 

453.584 

479 

062 2 

782 


.278 

772 

2 

456 725 

480 

289 8 

783 


.277 

139 

2 

459.867 

481 

519.0 

784 


.275 

510 

2 

463.009 

482 

749.7 

785 


.273 

885 

2 

466 150 

483 

982 0 

786 


.272 

265 

2 

469.292 

485 

215.8 

787 


.270 

648 

2 

472.433 

486 

451.3 

788 


.269 

C36 

2 

475 575 

487 

688 3 

789 


.267 

427 

2 

478.717 

488 

926.9 

790 


.265 

823 

2 

481.858 

490 

167 0 

791 


.264 

223 

2 

485.000 

491 

408 7 

792 


.262 

626 

2 

488.141 

492 

652.0 

793 


.261 

034 

2 

491.283 

493 

896 8 

794 


.259 

446 

2 

494.425 

495 

143.3 

795 


.257 

862 

2 

497.566 

496 

391 3 

796 


.256 

281 

2 

500.708 

497 

640.8 

797 


.254 

705 

2 

503.849 

498 

892 0 

798 


.253 

133 

2 

506.991 

500 

144.7 

799 


.251 

564 

2 

510.133 

501 

399.0 
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RECIPROCALS, CIRCUMFERENCES, AND AREAS OF CIRCLES 




Circum. 

Area of 



of circle 

circle 

n 

1000/n 

irn 

iirfl* 




Circum. 

Area of 



of circle 

circle 

n 

1000/n 

wn 

inn* 


800 

1.250 000 

2 513.274 

502 654.8 

850 

1.176 471 

2 670.354 

667 450.2 

801 

1.248 439 

2 516.416 

503 912.2 

851 

1.175 088 

2 673.495 

568 786.1 

802 

1.246 883 

2 619.557 

505 171.2 

852 

1.173 709 

2 676.637 

570 123.7 

803 

1.245 330 

2 522.699 

506 431.8 

853 

1.172 333 

2 679.779 

571 462.8 

804 

1.243 781 

2 525.840 

507 693.9 

854 

1.170 960 

2 682.920 

572 803.4 

805 

1.242 236 

2 528.982 

508 957.6 

855 

1.169 591 

2 686.062 

. 674 145.7 

806 

1.240 695 

2 532.124 

510 222.9 

856 

1.168 224 

2 689.203 

575 489.6 

807 

1.239 157 

2 535.265 

511 489.8 

857 

1.166 861 

2 692.345 

676 834.9 

808 

1.237 624 

2 538.407 

612 758.2 

858 

1.165 501 

2 695.486 

578 181.9 

809 

1.236 094 

2 541.548 

514 028.2 

859 

1.164 144 

2 698.628 

579 530.4 

810 

1.234 568 

2 644.690 

615 299.7 

860 

1.162 791 

2 701.770 

580 880.5 

811 

1.233 046 

2 547.832 

516 572.9 

861 

1.161 440 

2 704.911 

582 232.2 

812 

1.231 527 

2 560.973 

517 847.6 

862 

1.160 093 

2 708.053 

583 585.4 

813 

1.230 012 

2 554.115 

519 123.6 

863 

1.158 749 

2 711.194 

584 940.2 

814 

1.228 501 

2 557.256 

520 401.7 

864 

1.157 407 

2 714.336 

586 296.6 

815 

1.226 994 

2 560.398 

521 681.1 

865 

1.156 069 

2 717.478 

587 654.5 

816 

1.225 490 

2 563.640 

522 962.1 

866 

1.154 734 

2 720.619 

589 014.1 

817 

1.223 990 

2 566.681 

524 244.6 

867 

1.153 403 

2 723.761 

690 375.2 

818 

1.222 494 

2 569.823 

525 528.8 

868 

1.152 074 

2 726.902 

591 737.8 

819 

1.221 001 

2 572.964 

526 814.5 

869 

1.150 748 

2 730.044 

593 102.1 

820 

1.219 512 

2 676.106 

528 101.7 

870 

1.149 425 

2 733.186 

694 467.9 

821 

1.218 027 

2 579.248 

529 390.6 

871 

1.148 106 

2 736.327 

595 835.2 

822 

1.216 545 

2 582.389 

530 681.0 

872 

1.146 789 

2 739.469 

697 204.2 

823 

1.215 067 

2 585.531 

531 973.0 

873 

1.145 475 

2 742.610 

598 574.7 

824 

1.213 592 

2 588.672 

533 266.5 

874 

1.144 165 

2 745.752 

599 946.8 

825 

1.212 121 

2 591.814 

534 561.6 

875 

1.142 857 

2 748.894 

601 320.5 

826 

1.210 654 

2 594.956 

535 858.3 

876 

1.141 553 

2 752.035 

602 695.7 

827 

1.209 190 

2 598.097 

537 156.6 

877 

1.140 251 

2 755.177 

604 072,5 

828 

1.207 729 

2 601.239 

538 456.4 

878 

1.138 952 

2 758.318 

605 450.9 

829 

1.206 273 

2 604.380 

639 757.8 

879 

1.137 656 

2 761 .460 

606 830.8 

830 

1.204 819 

2 607.522 

541 060.8 

880 

1.136 364 

2 764.602 

608 212.3 

831 

1.203 369 

2 610.663 

542 365.3 

881 

1.135 074 

2 767.743 

609 595.4 

832 

1.201 923 

2 613.805 

643 671.6 

882 

1.133 787 

2 770.885 

610 980.1 

833 

1.200 480 

2 616.947 

544 979.1 

883 

1.132 503 

2 774.026 

612 366.3 

834 

1.199 041 

2 620.088 

546 288.4 

884 

1.131 222 

2 777.168 

613 754.1 

835 

1.197 605 

2 623.230 

647 599.2 

885 

1.129 944 

2 780.309 

615 143.5 

836 

1.196 172 

2 626.371 

548 911.6 

886 

1.128 668 

2 783.461 

616 534.4 

837 

1.194 743 

2 629.513 

550 225.6 

887 

1.127 396 

2 786.593 

617 926.9 

838 

1.193 317 

2 632.655 

551 541.1 

888 

1.126 126 

2 789.734 

619 321.0 

839 

1.191 895 

2 635.796 

552 858.3 

889 

1.124 859 

2 792.876 

620 716.7 

840 

1.190 476 

2 638.938 

554 176.9 

890 

1.123 696 

2 796.017 

622 113.9 

841 

1.189 061 

2 642.079 

655 497.2 

891 

1.122 334 

2 799.159 

623 512.7 

842 

1.187 648 

2 645.221 

556 819.0 

892 

1.121 076 

2 802.301 

624 913.0 

843 

1.186 240 

2 648.363 

558 142.4 

893 

1.119 821 

2 805.442 

626 315.0 

844 

1.184 834 

2 651.504 

559 467.4 

894 

1.118 568 

2 808.584 

627 718.6 

845 

1.183 432 

2 654.646 

560 793.9 

895 

1.117 318 

2 811.726 

629 123.6 

846 

1.182 033 

2 657.787 

562 122.0 

896 

1.116 071 

2 814.867 

630 530.2 

847 

1.180 638 

2 660.929 

563 451.7 

897 

1.114 827 

2 818.009 

631 938.4 

nan 

1.179 245 

2 664.071 

564 783.0 

898 

1.113 586 

2 821.150 

633 348.2 

849 

1.177 856 

2 667.212 

566 115.8 

899 

1.112 347 

2 824.292 

634 759.6 
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RECIPROCALS, CIRCUMFERENCES, aND AREAS OF' CIRCLES 


n 

1000/n 

Circum. 
of circle 

Ttn 

Area of 
circle 
iirfi* 

900 

901 

902 

903 

904 

1.111 111 
1.109 878 
1.108 647 
1.107 420 
1.106 195 

2 827.433 

2 830 575 

2 833.717 

2 836.858 

2 840.000 

636 172.5 

637 587.0 

639 003.1 

640 420.7 

641 839.9 

905 

906 

907 

908 

909 

1.104 972 
1.103 753 
1.102 536 
1.101 322 
1.100 110 

2 843.141 

2 846.283 

2 849.425 

2 852.566 

2 855.708 

643 260.7 

644 683.1 

646 107.0 

647 532.5 

648 959.6 

910 

911 

912 

913 

914 

1.098 901 
1.097 695 
1.096 491 
1.095 290 
1.094 092 

2 858.849 

2 861 . 991 

2 865.133 

2 868.274 

2 871.416 

650 388.2 

651 818.4 

653 250.2 

654 683.6 
656 118.5 

915 

916 

917 

918 

919 

1 .092 896 
1.091 703 
1.090 513 
1.089 325 
1.088 139 

2 874.557 

2 877.699 

2 880.840 

2 883.982 

2 887.124 

657 555.0 

658 993.0 

660 432.7 

661 873.9 
663 316.7 

920 

921 

922 

923 

924 

1.086 957 

1 .085 776 
1.084 599 
1.083 424 
1.082 251 

2 890.265 

2 893.407 

2 896.548 

2 899.690 

2 902.832 

664 761.0 

666 206.9 

667 654.4 

669 103.5 

670 554.1 

925 

926 

927 

928 

929 

1.081 081 
1.079 914 

1 .078 749 
1.077 586 
1.076 426 

2 905.973 

2 909.115 

2 912.256 

2 915.398 

2 918.540 

672 006.3 

673 460.1 

674 915.4 

676 372.3 

677 830.8 

930 

931 

932 

933 

934 

1.075 269 
1.074 114 
1.072 961 
1.071 811 

1 .070 664 

2 921.681 

2 924.823 

2 927.964 

2 931.106 

2 934.248 

679 290.9 

680 752.5 

682 215.7 

683 680.5 
685 146.8 

935 

936 

937 

938 

939 

1.069 519 
1.068 376 
1.067 236 
1.066 098 
1.064 963 

2 937.389 

2 940.531 

2 943.672 

2 946.814 

2 949.956 

686 614.7 

688 084.2 

689 555.2 

691 027.9 

692 502.1 

940 

941 

942 

943 

944 

1.063 830 
1.062 699 
1.061 571 
1.060 445 
1.059 322 

2 953.097 

2 956.239 

2 959.380 

2 962.522 

2 965.663 

693 977.8 

695 455.2 

696 934.1 

698 414.5 

699 896.6 

945 

946 

947 

948 

949 

1.058 201 
1.057 082 

1 .065 966 
1.054 852 
1.053 741 

2 968.805 

2 971.947 

2 975.088 
2 978.230 
2 981.371 

701 380,2 

702 865.4 

704 352.1 

705 840.6 
707 330.4 




Circum. 

Area of 



of circle 

circle 

n 

lOOO/n 

irn 

iirn> 

950 

1 .052 632 

2 984.513 

708 821.8 

951 

1.051 525 

2 987.655 

710 314.9 

952 

1.050 420 

2 990.796 

711 809.5 

953 

1.049 318 

2 993.938 

713 305.7 

954 

1.048 218 

2 997.079 

714 803.4 

955 

1.047 120 

3 000.221 

716 302.8 

cfPO 

1.046 025 

3 003.363 

717 803.7 

957 

1.044 932 

3 006.504 

719 306.1 

958 

1.043 841 

3 009.646 

720 810.2 

959 

1.042 763 

3 012.787 

722 315.8 

950 

1.041 667 

3 015.929 

723 822.9 

951 

1.040 583 

3 019.071 

725 331.7 

952 

1.039 501 

3 022.212 

726 842.0 

963 

1.038 422 

3 025.354 

728 353.9 

954 

1.037 344 

3 028.495 

729 867.4 

965 

1.036 269 

3 031.637 

731 382.4 

966 

1.035 197 

3 034.779 

732 899.0 

967 

1.034 126 

3 037.920 

734 417.2 

968 

1.033 058 

3 041.062 

735 936.9 

969 

1.031 992 

3 044.203 

737 458.2 

970 

1.030 928 

3 047.345 

738 981.1 

971 

1.029 866 

3 050.486 

740 505.6 

972 

1.028 807 

3 053 628 

742 031.6 

973 

1.027 749 

3 056.770 

743 559.2 

974 

1.026 694 

3 059.911 

745 088.4 

975 

1.025 6^1 

3 063.053 

746 619.1 

976 

1.024 590 

3 066.194 

748 151.4 

977 

1.023 541 

3 069.336 

749 685.3 

978 

1.022 496 

3 072.478 

751 220.8 

979 

1.021 450 

3 075.619 

752 757.8 

980 

1,020 408 

3 078.761 

754 296.4 

981 

1.019 368 

3 081.902 

755 836.6 

982 

1 .018 330 

3 085.044 

757 378.3 

983 

1.017 294 

3 088.186 

758 921.6 

984 

1.016 260 

3 091 .327 

760 466.5 

985 

1.015 228 

3 094.469 

762 012.9 

986 

1.014 199 

3 097.610 

763 561.0 

987 

1.013 171 

3 100.752 

765 110.6 

988 

1.012 146 

3 103.894 

766 661.7 

989 

1.011 122 

3 107.035 

768 214.4 

990 

1.010 101 

3 110.177 

769 768.7 

991 

1.009 082 

3 113.318 

771 324.6 

992 

1.008 065 

3 116.460 

772 882.1 

993 

1.007 049 

3 119.602 

774 441.1 

994 

1.006 036 

3 122.743 

776 001.7 

995 

1.005 025 

3 125.885 

777 663.8 

996 

1.004 016 

3 129.026 

779 127.6 

997 

1.003 009 

3 132.168 

780 692.8 

998 

1.002 004 

3 135.309 

782 269.7 

999 

1.001 001 

3 138.451 

783 828.2 






1912 


LOGARITHMS 

Properties and Uses 

Definition of Logarithm. The logarithm x of the number N to the 
base h is the exponent of the power to which b must be raised to give 
N. That is, 

logs N ^ X or \f = N. 

The number N is positive and b may be any positive number except 1. 

Properties of Logarithms. 

(a.) The logarithm of a product is equal to the sum of the logarithms of 
the factors; thus, 

logft M* N = logft M + logb N. 

(6.) The logarithm of a quotient is equal to the logarithm of the numerator 
minus the logarithm of the denominator; thus, 

logb ^ = logft M - logb N. 

(c.) The logarithm of a power of a number is equal to the logarithm of the 
base multiplied by the exponent of the power; thus, 

logb = p-logb M. 

(d.) The logarithm of a root of a number is equal to the logarithm of the 
number divided by the index of the root ; thus, 

= y log,M. 

Other properties of logarithms: 
log# 6 = 1. logs M” = logo M. 

logo 1 = 0. logoAT = log„iV logo a = 

logo (b^) = N. i'"** = iV. 

_ . r -r fm! ^1 X X _i*l 

,in use: (1) the natural (Napierian or hyperbolic) system which uses the 
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base e = 2.71828. . (2) the common (Briggsian) system which uses 

the base 10. 

We shall use the abbreviation logiV = logioiV in this section. 

Unless otherwise stated, tables of logarithms are always tables of 
common logarithms. 

Characteristic of a Common Logarithm of a Number. Every 
real positive number has a real common logarithm such that if a <6, 
log a < log b. Neither zero nor any negative number has a real log- 
arithm. 

A common logarithm, in general, consists of an integer, which is 
called the characicrislic, and a decimal (usually endless) which is called 
the maniL^sa. The characteristic of any number may be determined 
from the following rules. 

Rule I. The characteristic of any number greater than ] is one less 

than the niimiwr of digits before the decimal point. 

Rule II. t The characteristic of a number less than 1 is found by sub- 
tracting from 9 the number of ciphers between the decimal point and the 

first significant digit, and writing -10 after the result. 

Thus the characteristic of log 936 is 2; the characteristic of log 
9.36 is 0; of log 0.936 is 9 —10; of log 0.009.36 is 7 —10. 

Mantissa of a Common Logarithm of a Number. An im()ortant 
consequence of the use of base 10 is that the mantissa of a number 
is independent of the position of the decimal point. Thus 93,600, 93.600, 
0.000936, all have the same mantissa. Hence in Tables of Common 
Ix)garithms only mantissas are given. A five place table gives the values 
of the mantissa correct to five places of decimals. 

To Find the Logarithm of a Given Number N. By means of Rules 
I and II determine the characteristic. Then use the Table to find 
mantissa. 

To find mantissa when the given number (neglecting decimal point) 
consists of four, or less, digits (exclusive of ciphers at the beginning 
or end), look in the column marked N for the first three significant 
digits and pick the column headed by the fourth digit— the mantissa 
is the number appearing at the intersection of this row and column. 
Thus to find the logarithm of 64030, first note (by Rule I) that the 
characteristic is 4. Next, in the Table, find 640 in column marked N 

t Some write™ use a dash over the characteristic to indicate a negative value: for example. 

Iog.0046S7 = 7.66811-10 - 3.66811. 
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and opposite it in column 3 is the desired mantissa, .80638. Hence 
log 64030 = 4.80638. Likewise, log 0.0064030 = 7.80638 - 10; 
log 0.64030 = 9.80638 ~10. 

Interpolation. The mantissa of a number of more than four signifi- 
cant figures can be found approximately by assuming that the mantissa 
varies directly as the number in the small interval not tabulated. 
Thus if N has five digits (significant), and / is the fifth digit of 
the mantissa of N is 



where mi is the mantissa corresponding to the first four digits of N, 
m 2 is the next larger mantissa in the table, (m 2 — mi) is called a tabular 
difference. The proportional part of the difference m 2 — mi is called 
the correction. These proportional parts are printed without zeros 
at the right-hand side of each page as an aid to mental multiplications. 

For example, find log 64034. Here / = 4, From the table we see 
mi = .80638, m 2 = .80645, whence m == .80638 + (4/10) (.00007), 
log 64034 = 4 + m = 4.80641. 

To Find the Number N when its Logarithm is Known. (The 
number N whose logarithm is k is called the anti logarithm of k.) 

Case 1, If the mantissa m is found exactly in the Table, join the 
figure at the top of the column containing m to the right of the 
figures in the column marked N and in the same row as m, and place 
the decimal point according to the characteristic of the logarithm. 

Case 2. If the mantissa m is not found exactly in the table, inter- 
polate as follows: find the next smaller mantissa mi to m; the first four 
significant digits of N correspond to the mantissa mi, and the fifth 
digit / equals the nearest whole number to 

y == 10 ('ILJZJSlI 

■' \m2 — mi/ 

where m* is the next larger mantissa to m appearing in the table. Then 
locate the decimal point according to the characteristic. 

The decimal point may be located by means of the following rules: 

Rule III. If the characteristic of the logarithm is positive (then the 
mantissa is not followed by -10), begin at the left, count digits one more 
than the characteristic, and place the decimal point to the right of the 
last digit counted. 
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Rule IV. If the characteristic is negative {then the mantissa will be 
preceded by an integer n and followed by -10), prefix (9-n) ciphers, 
and place the decimal point to the left of these ciphers^ 


Illustrations of the Use of logarithms. 

Example 1. Given log x = 2.91089, find x. The mantissa .91089 
appears in the table. Join the figure 5 which appears at the top of the 
column to the right of the number 814 in the column N, giving the 
number 8145. By Rule III, the decimal point is placed to the right 
of 4, thus giving x = 814.5. 


Example 2. Given log x = 2.34917, find x. The mantissa m = .34917 
does not appear in the table. The next smaller and next larger mantissas 
are mi and mo, 

mi = .34908, m = .34917, m 2 = .34928. 


The first four digits of N, correspf)nding to mi, are 2234 and the fifth 
digit is the nearest whole number (5) to 


\w.2 — lUx f 


10 


000019 
V.06020 / 


i. 


u 


4.5 


By Rule III, we locate decimal point, thus giving x - 223.45. 


Example?,. Find x = (.390.21) (.004657) (21.21). 
log 396.21 = 2.59792 
log. 00 16.57 = 7.66811 -10 
log 21 . 210 = 1 .326.51 (add) 

logx = 11 .. 592.57 -10, X = 39.13.5. 


Example 4. ^ ^ ^^21_* 


Example 5. 


24.3 

log 396.21 = 2.59792 

log 24.3 = 1 . .38.56 1 (subtract) 

logx 1.21231, X = 16.305. 

Find X = (3.5273)^. 
log 3.5273 = 0.54745 

_4 (multiply) 

= 2.18980, X = 154.81. 


log X 


.. o . , ,1 Xl.p rolocnritlim of a number N is the negative of the logwithm 

♦ Some writers use co^^lfariihms. I "O c ^ Adding the cwilogrithm is equivalent to subtract- 

of N-, i. e.. colog N - 1 . 0.00000 - 1 R ^24 3 - “fo^^OOOOO - 1.38.361“- 10 “ 8.61439-10^ 
jug the 2.59792 + 8.61439-10 - 11.21231-10 - and 

log 16.305. 
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Example 6. Given log x ~ -2.23653, to find x. To convert this 
fogarithm to one with a positive mantissa, add edgebrmcally 
-2.23653 to 10.00000-10. Thus 

10.00000-10 

-2.23653 

log a; = 7 . 76347-10, hence a: = 0.0058006. 

Example 7. Find a: = 

log a: =4 log (.04657), 

= 4(8.66811-10) - 4(-l. 33189), 
log a: =-0.44396 = 9.55604-10, x = 0.35978. 
or 

logx = 4(8.66811-10) = 4(28.66811-30) 
logx = 9.55604-10, x = 0.35978. 

Example 8. Find x = 

log X = log 1 — log 21 . 210 

log 1 =10.00000-10 

log 21 . 210 = 1 . 32654 (subtract) 

log X = 8.67346-10, x = 0.047148. 
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COMMON LOGARITHMS OF NUMBERS 
100 -- 150 


N . 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

100 

00 000 

043 

087 

130 

173 

217 

260 

303 

346 

389 

101 

432 

475 

518 

561 

604 

647 

689 

732 

775 

817 

102 

860 

903 

945 

988 

*030 

*072 

*115 

*157 

*199 

♦242 

103 

01 284 

326 

368 

410 

452 

494 

636 

578 

620 

662 

104 

703 

745 

787 

828 

870 

912 

953 

995 

*036 

*078 

105 

02 119 

160 

202 

243 

284 

325 

366 

407 

449 

490 

106 

531 

572 

612 

653 

694 

735 

776 

816 

857 

898 

107 

938 

979 

*019 

*060 

*100 

*141 

*181 

*222 

*262 

*302 

108 

03 342 

383 

423 

463 

503 

543 

583 

623 

663 

703 

109 

743 

782 

822 

862 

902 

941 

981 

*021 

*060 

*100 

110 

04 139 

179 

218 

258 

297 

336 

376 

415 

454 

493 

111 

532 

571 

610 

650 

689 

727 

766 

805 

844 

883 

112 

922 

961 

999 

*038 

*077 

*115 

*164 

*192 

*231 

*269 

113 

05 308 

346 

385 

423 

461 

500 

538 

576 

614 

652 

114 

690 

729 

767 

805 

843 

881 

918 

956 

994 

*032 

115 

06 070 

108 

145 

183 

221 

258 

296 

333 

371 

408 

116 

446 

483 

521 

558 

595 

633 

$70 

707 

744 

781 

117 

819 

856 

893 

930 

967 

*004 

*041 

*078 

*115 

*151 

118 

07 188 

225 

262 

298 

335 

372 

408 

445 

482 

518 

119 

555 

591 

628 

664 

700 

737 

773 

809 

846 

882 

120 

918 

954 

990 

*027 

*063 

*099 

*135 

*171 

*207 

*243 

121 

08 279 

314 

350 

386 

422 

458 

493 

529 

565 

600 

122 

636 

672 

707 

743 

778 

814 

849 

884 

920 

955 

123 

991 

*026 

*061 

*096 

*132 

*167 

*202 

*237 

*272 

*307 

124 

09 342 

377 

412 

447 

482 

517 

552 

587 

621 

656 

125 

691 

726 

760 

795 

830 

864 

899 

934 

968 

+003 

126 

10 037 

072 

106 

140 

175 

209 

243 

278 

312 

346 

127 

380 

415 

449 

483 

517 

551 

585 

619 

653 

687 

128 

721 

755 

789 

823 

857 

890 

924 

958 

992 

*025 

129 

11 059 

093 

126 

160 

193 

227 

261 

294 

327 

361 

130 

394 

428 

461 

494 

528 

561 

594 

628 

661 

694 

131 

727 

760 

793 

826 

860 

893 

926 

959 

992 

*024 

132 

12 057 

090 

123 

156 

189 

222 

254 

287 

320 

352 

133 

385 

418 

450 

483 

516 

548 

581 

613 

646 

678 

134 

710 

743 

775 

808 

840 

872 

905 

937 

969 

*001 

135 

136 

137 

138 

139 

13 033 
354 

066 

386 

098 

418 

130 

450 

162 

481 

194 

513 

226 

545 

258 

577 

290 

609 

322 

640 

672 
988 
14 301 

704 

*019 

333 

735 

*051 

364 

767 

*082 

395 

799 

*114 

426 

830 

*145 

457 

862 

*176 

489 

893 

♦208 

520 

925 

*239 

551 

956 

*270 

582 

140 

141 

142 

143 

144 

613 
922 
15 229 
534 
836 

644 

953 

259 

564 

866 

675 

983 

290 

594 

897 

706 

*014 

320 

625 

927 

737 

*045 

351 

655 

957 

768 

*076 

381 

685 

987 

799 

*106 

412 

715 

*017 

829 

*137 

442 

746 

*047 

860 

*168 

473 

776 

*077 

891 

*198 

503 

806 

*107 

145 

146 

147 

148 

149 

16 137 
435 
732 

17 026 
319 

167 

465 

761 

056 

348 

197 

495 

791 

085 

377 

227 

524 

820 

114 

406 

256 

554 

850 

143 

435 

286 

584 

879 

173 

464 

316 

613 

909 

202 

493 

346 

643 

938 

231 

522 

376 

673 

967 

260 

651 

406 

702 

997 

289 

580 

150 

609 

638 

667 

696 

725 

754 

782 

811 

840 

869 

Tl 

0 

1” 

2 

3 

4 

5 

6 

7 

8 

9 


Proportional parts 



44 

43 

42 

1 

4 4 

4.3 

4 2 

2 

8 B 

8 6 

8.4 

3 

13 2 

12 9 

12 6 

4 

17 6 

17.2 

16 8 

5 

22 0 

21 5 

21 0 

6 

26 4 

25 8 

25.2 

7 

30 8 

30 1 

29.4 

8 

35 2 

34.4 

33 6 

9 

39 6 

38 7 

37 8 


41 

40 

39 

I 

4 1 

4 0 

3 9 

2 

8 2 

8 0 

7 8 

3 

12 3 

12 0 

11 7 

4 

16 4 

16 0 

IS 6 

5 

20 5 

20 0 

19 5 

6 

24 6 

24 0 

23 4 

7 

28 7 

28 0 

27 3 

B 

32 8 

32 0 

31 2 

9 

36 9 

36 0 

SS.1 


38 

37 

36 


3 8 

3 7 

3.6 

2 

7 6 

7 4 

7.2 

3 

11 4 

11 1 

10 8 

4 

IS 2 

14 8 

14 4 

5 

19 0 

18 5 

18.0 

6 

22 8 

22 2 

21 6 

7 

26 6 

25 9 

25.2 

8 

30 4 

29 6 

28 8 

9 

34 2 

33 3 

32 4 


35 

34 

33 

T 

3 5 

3 4 

3 3 

2 

7 0 

6 8 

6.6 

3 

10 5 

10 2 

9 9 

4 

14 0 

13 6 

13.2 

5 

17 5 

17.0 

16.5 

6 

21 0 

20 4 

19 8 

7 

24 S 

23 8 

23 1 

8 

28 0 

27 2 

26 4 

9 

31. S 

30 6 

29.7 


32 

31 

30 

1| 

3 2 

3 1 

'3 0 

2 

6 4 

6.2 

6,0 

3 

9.6 

9.3 

9 0 

4 

12 8 

12.4 

12.0 

5 

16 0 

15.5 

15.0 

6 

19.2 

18 6 

IS 0 

7 

22 4 

21 7 

21.0 

8 

25 6 

24.8 

24.0 

9 

28.8 

27.9 

27.0 


Proportional parts 


.00 000 — .17 869 


1918 

COMMON LOGARITHMS OF NUMBERS 
150 — 200 



.17 609 — .30 298 


















COMMON LOGARITHMS OF NUMBERS 
200 — 250 



.30 103 — .39 950 

















1920 


COMMON LOGARITHMS OF NUMBERS 
250 — 300 


N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts I 

260 

39 

794 

811 

829 

846 

863 

881 

898 

915 

933 

950 


18 

251 


967 

985 

*002 

*019 

*037 

*054 

*071 

*088 

*106 

*123 



252 

40 

140 

157 

175 

192 

209 

226 

243 

261 

278 

295 


1 8 

253 


312 

329 

346 

364 

381 

398 

415 

432 

449 

466 



254 


483 

500 

518 

535 

552 

569 

586 

603 

620 

637 

4 

5 4 

7 2 

255 


654 

671 

688 

705 

722 

739 

756 

773 

790 

807 

5 

* 

9.0 

10 8 

256 


824 

841 

858 

875 

892 

909 

926 

943 

960 

976 



257 


993 

*010 

*027 

*044 

*061 

*078 

*095 

*111 

*128 

*145 


12 6 

258 

41 

162 

179 

196 

212 

229 

246 

263 

280 

296 

313 



259 


330 

347 

363 

380 

397 

414 

430 

447 

464 

481 


16 2 

260 


497 

514 

531 

547 

564 

581 

597 

614 

631 

647 


17 

261 


664 

681 

697 

714 

731 

747 

764 

780 

797 

814 



262 


830 

847 

863 

880 

896 

913 

929 

946 

963 

979 



263 


996 

*012 

*029 

*045 

*062 

*078 

*095 

*111 

*127 

*144 

* 

5 t 

264 

42 

160 

177 

193 

210 

226 

243 

259 

275 

292 

308 

4 

6 8 

265 


325 

341 

357 

374 

390 

406 

423 

439 

455 

472 

5 

8 5 

266 


488 

504 

521 

537 

553 

570 

586 

602 

619 

635 


10 2 

267 


651 

667 

684 

700 

716 

732 

749 

765 

781 

797 


11 9 

268 


813 

830 

846 

862 

878 

894 

911 

927 

943 

959 


13 6 

269 


975 

991 

*008 

*024 

*040 

’•056 

*072 

*088 

*104 

*120 


15 3 

270 

43 

136 

152 

169 

185 

201 

217 

233 

249 

265 

281 


16 

271 


297 

313 

329 

345 

361 

377 

393 

409 

425 

441 



272 


457 

473 

489 

505 

521 

537 

553 

569 

584 

600 


' * 

273 


616 

632 

648 

664 

680 

696 

712 

727 

743 

759 



274 


775 

791 

807 

823 

838 

854 

870 

886 

902 

917 

4 

4 8 

6 4 

275 


933 

949 

965 

981 

996 

*012 

*028 

*044 

*059 

*075 

5 

8.0 

276 

44 

091 

107 

122 

138 

184 

170 

186 

201 

217 

232 

* 

9 6 

277 


248 

264 

279 

295 

311 

326 

342 

358 

373 

389 


1 1 2 

278 


404 

420 

436 

451 

467 

483 

498 

514 

529 

545 


12 8 

279 


560 

576 

592 

607 

623 

638 

654 

669 

685 

700 

* 

14 4 

280 


716 

731 

747 

762 

778 

793 

809 

824 

840 

855 


1 5 

281 


871 

886 

902 

917 

932 

948 

963 

979 

994 

*010 



282 

45 

025 

040 

056 

071 

086 

102 

117 

133 

148 

163 

1 1 

j-j 

283 


179 

194 

209 

225 

240 

255 

271 

286 

301 

317 



284 

1 


332 

347 

362 

378 

393 

408 

423 

439 

454 

469 

4 

4 5 

6 0 

285 


484 

500 

515 

530 

545 

561 

576 

591 

606 

621 

5 

7.5 

286 


637 

652 

667 

682 

697 

712 

728 

743 

758 

773 

® 

9 0 

287 


788 

803 

818 

834 

849 

864 

879 

894 

909 

924 


10 5 

288 


939 

954 

969 

984 

*000 

*015 

*030 

*045 

*060 

*075 

8 

12 0 

289 

46 

090 

105 

120 

135 

150 

165 

180 

195 

210 

225 

9 

13.5 

290 


240 

255 

270 

285 

300 

315 

330 

345 

359 

374 


14 

291 


389 

404 

419 

434 

449 

464 

479 

494 

509 

523 



292 


538 

553 

568 

583 

598 

613 

627 

642 

657 

672 

1 

nr 

293 


687 

702 

716 

731 

746 

761 

776 

790 

805 

820 



294 


835 

850 

864 

879 

894 

909 

923 

938 

953 

967 

4 

4 2 

5 6 

295 


982 

997 

*012 

*026 

*041 

*056 

*070 

*085 

*100 

*114 

5 

7 0 

296 

47 

129 

144 

159 

173 

188 

202 

217 

232 

246 

261 

* 

8.4 

297 


276 

290 

305 

319 

334 

349 

363 

378 

392 

407 



298 


422 

436 

451 

465 

480 

494 

509 

524 

538 

553 



299 


567 

582 

596 

611 

625 

640 

654 

669 

683 

698 

* 

12 6 

300 


712 

727 

741 

756 

770 

784 

799 

813 

828 

842 

lo (? e = 

= 0.43429 

N . 


0 

1 

2 

3 

4 

! T 

6 

7 

8 

9 

I*roportioiial parts j 


.39 794 — .47 842 






mi 


COMMON LOGARITHMS OF NUMBERS 
300 — 350 



,47 712 — .54 518 




COMMON LOGARITHMS OF NUMBERS 
350 — 400 



.54 407 — .60 304 

















COMMON LOGARITHMS OF NUMBERS 
400 — 450 



,60 206 — >65 408 



















1924 


COMMON LOGARITHMS OF NUMBERS 
450 — 500 



.65 321 


.69 975 














1925 


COMMON LOGARITHMS OF NUMBERS 
500 — 550 



69 897 — .74 107 




MON WGARmms OF Nmams 



,74 036 


.77 880 





















COMMON LOGARjrUm OF NUMBERS 
600 - 650 



N. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts 

600 

77 

815 

822 

830 

837 

844 

851 

859 

866 

873 

680 


601 


887 

895 

902 

909 

916 

^924 

931 

938 

945 

952 


602 


960 

967 

974 

981 

988 

996 

*003 

*010 

♦017 

*025 


1 603 

78 

032 

039 

046 

053 

061 

068 

075 

082 

089 

097 


604 


104 

111 

118 

125 

132 

140 

147 

154 

161 

168 



176 183 190 197 204 

247 254 262 269 276 

319 326 333 340 347 

390 398 405 412 419 

462 469 476 483 490 

533 540 547 554 561 

604 611 618 625 633 

675 682 689 696 704 

746 753 760 767 774 

817 824 831 838 845 


888 

895 

902 

958 

965 

972 

029 

036 

043 

099 

106 

113 

169 

176 

183 

239 

246 

253 

309 

316 

323 

379 

386 

393 

449 

456 

463 

518 

525 

532 

588 

595 

602 

657 

6G4 

671 

727 

734 

741 

796 

803 

810 

865 

872 

879 

934 

941 

948 

> 003 

010 

017 

072 

079 

085 

140 

147 

154 

209 

216 

223 


948 955 962 


291 298 
359 366 
428 434 
496 502 
564 570 

632 638 
699 706 
767 774 
835 841 
902 909 

969 976 
037 043 
104 111 
171 178 
238 245 

305 31 1 


211 219 226 233 240 

283 290 297 305 312 

355 362 369 376 383 

426 433 440 447 455 

497 504 512 519 526 

569 576 583 590 597 

640 647 654 661 668 

711 718 725 732 739 

781 789 796 803 810 

852 859 866 873 880 

923 930 937 944 951 

m ♦oS *007 *014 *021 

064 071 078 085 092 

134 141 148 155 162 

204 211 218 225 232 

974 281 288 295 302 

34J 35I 358 365 372 

414 421 428 435 442 

484 491 498 505 51 

553 560 567 574 581 

623 630 637 64 ^ \ 

m m 77b 7b2 76^ 

a s 

1 S S5 1 

1 i S 'i i 
H i 1 1 1 

g g. g g 

58 58 S 58 |5 

7«7 794 801 808 81 

g g 18 S S 

i “ g Uls li 

j ill lii « 

g 325 331 338 ^ 


7 

1 (“"o"? 

2 ! M 

i \ ' 

1 \ 

1 


665 

672 

733 

740 

801 

808 

868 

875 

936 

943 

>i‘003 

♦010 

070 

077 

137 

144 

204 

211 

271 

278 

338 

345 


g 9 Proiwirtional partft | 


,77 815 — -81 351 


1928 


COMMON LOGARITHMS OF NUMBERS 
650 — 700 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Pro(K)rtionaI parts | 

650 

81 291 

298 

305 

311 

318 

325 

331 

338 

345 

351 



651 

358 

365 

371 

378 

385 

391 

398 

405 

411 

418 



652 

425 

431 

438 

445 

451 

458 

‘465 

471 

478 

485 



653 

491 

498 

505 

511 

518 

525 

531 

538 

544 

551 



654 

558 

564 

571 

578 

584 

591 

598 

604 

611 

617 



655 

624 

631 

637 

644 

651 

657 

664 

671 

677 

684 



656 

690 

697 

704 

710 

717 

723 

730 

737 

743 

750 



657 

757 

763 

770 

776 

783 

790 

796 

803 

809 

816 



658 

823 

829 

836 

842 

849 

856 

862 

869 

875 

882 



659 

889 

895 

902 

908 

915 

921 

928 

935 

941 

948 



660 

954 

961 

968 

974 

981 

987 

994 

*000 

*007 

*014 


7. 

661 

82 020 

027 

033 

040 

046 

053 

060 

066 

073 

079 

1 

0 7 

662 

086 

092 

099 

105 

112 

119 

125 

132 

138 

145 

2 

1 4 

663 

151 

158 

164 

171 

178 

184 

191 

197 

204 

210 

3 

2 1 

664 

217 

223 

230 

236 

243 

249 

256 

263 

269 

276 

4 

5 

2 8 

3 5 

665 

282 

289 

295 

302 

308 

315 

321 

328 

334 

341 

6 

4 2 

666 

347 

354 

360 

367 

373 

380 

387 

393 

400 

406 

7 

4.9 

667 

413 

419 

426 

432 

439 

445 

452 

458 

465 

471 

8 

5 6 

668 

478 

484 

491 

497 

504 

510 

517 

523 

530 

536 

9 

6 3 

669 

543 

549 

556 

562 

569 

575 

582 

588 

595 

601 



670 

607 

614 

620 

627 

633 

640 

646 

653 

659 

666 



671 

672 

679 

685 

692 

698 

705 

711 

718 

724 

730 



672 

737 

743 

750 

756 

763 

769 

776 

782 

789 

795 



673 

802 

808 

814 

821 

827 

834 

840 

847 

853 

860 



674 

866 

872 

879 

885 

892 

898 

905 

911 

918 

924 



675 

930 

937 

943 

950 

956 

963 

969 

975 

982 

988 



676 

995 

*001 

*008 

*014 

*020 

*027 

*033 

*040 

*046 

*052 



677 

1 83 059 

065 

072 

078 

085 

091 

097 

104 

110 

117 



678 

123 

129 

136 

142 

149 

155 

161 

168 

174 

181 



679 

187 

193 

200 

206 

213 

219 

225 

232 

238 

245 



680 

251 

257 

264 

270 

276 

283 

289 

296 

302 

308 


6 

681 

315 

321 

327 

334 

340 

347 

353 

359 

366 

372 

1 

0 6 

682 

378 

385 

391 

398 

404 

410 

417 

423 

429 

436 

Z 

1 2 

683 

442 

448 

455 

461 

467 

474 

480 

487 

493 

499 

3 

i ^ * 

684 

506 

512 

518 

525 

531 

537 

544 

550 

556 

563 

4 

5 


685 

569 

575 

582 

588 

594 

601 

607 

613 

620 

626 

6 


686 

632 

639 

645 

651 

658 

664 

670 

677 

683 

689 

7 


687 

696 

702 

708 

715 

721 

727 

734 

740 

746 

753 

8 

4 B 

688 

759 

765 

771 

778 

784 

790 

797 

803 

809 

816 

9 

5.4 

689 

822 

828 

835 

841 

847 

853 

860 

866 

872 

879 



690 

885 

891 

897 

904 

910 

1 916 

923 

929 

935 

942 



691 

948 

954 

960 

967 

973 

i 979 

985 

992 

998 

*004 



692 

84 011 

017 

023 

029 

036 

042 

048 

055 

061 

067 



693 

073 

080 

086 

092 

098 

105 

111 

117 

123 

130 



694 

136 

142 

148 

155 

161 

167 

173 

180 

186 

192 



695 

198 

205 

211 

217 

223 

230 

236 

242 

248 

255 



696 

261 

267 

273 

280 

286 

292 

298 

305 

311 

317 



697 

323 

330 

336 

342 

348 

354 

361 

367 

373 

379 



698 

386 

392 

398 

404 

410 

417 

423 

429 

435 

442 



699 

448 

454 

460 

466 

473 

479 

485 

491 

497 

504 



700 

510 

516 

522 

528 

535 

541 

547 

553 

559 

566 



InT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Propiortional parts | 


.81 291 — .84 566 









COMMON LOGARITHMS OF NUMBERS 
700 — 750 


1929 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional parts | 

700 

84 510 

516 

522 

528 

535 

541 

547 

553 

559 

566 



70 1 

572 

578 

584 

590 

597 

603 

609 

615 

621 

628 



702 

634 

640 

646 

652 

658 

665 

671 

677 

683 

689 



703 

696 

702 

708 

714 

720 

726 

733 

739 

745 

751 



704 

757 

763 

770 

776 

782 

788 

794 

800 

807 

813 



706 

819 

825 

831 

837 

844 

850 

866 

862 

868 

874 



706 

880 

887 

893 

899 

905 

911 

917 

924 

930 

936 



707 

942 

948 

954 

960 

967 

973 

979 

985 

991 

997 


7 

708 

85 003 

009 

016 

022 

028 

034 

040 

046 

052 

058 

1 

0 7 

709 

065 

071 

077 

083 

089 

095 

101 

107 

114 

120 

z 

1.4 

710 

126 

132 

138 

144 

150 

156 

163 

169 

175 

181 

4 

2.1 

2 8 

711 

187 

193 

199 

205 

211 

217 

224 

230 

236 

242 

s 

3 5 

712 

248 

254 

260 

266 

272 

278 

285 

291 

297 

303 

6 

4 2 

713 

309 

315 

321 

327 

333 

339 

345 

352 

358 

364 

7 

4 9 

714 

370 

376 

382 

388 

394 

400 

406 

412 

418 

425 

B 

S.6 

715 

431 

437 

443 

449 

455 

461 

467 

473 

479 

485 



716 

491 

497 

503 

509 

516 

522 

528 

534 

540 

546 



717 

552 

558 

564 

570 

576 

582 

588 

594 

600 

606 



718 

612 

616 

625 

631 

637 

643 

649 

655 

661 

667 



719 

673 

679 

685 

691 

697 

703 

709 

715 

721 

727 



720 

733 

739 

745 

751 

767 

763 

769 

775 

781 

788 



721 

794 

800 

806 

812 

818 

824 

830 

836 

842 

848 


6 

722 

854 

860 

866 

872 

878 

884 

890 

896 

902 

908 

1 

0 6 

723 

914 

920 

926 

932 

938 

944 

950 

956 

962 

968 

2 

1.2 

724 

974 

980 

986 

992 

998 

*004 

*010 

*016 

*022 

*028 

3 

4 

1 8 

2 4 

725 

86 034 

040 

046 

052 

058 

064 

070 

076 

082 

088 

S 

3 0 

726 

094 

100 

106 

112 

118 

124 

130 

136 

141 

147 

6 

3.6 

727 

1 153 

159 

165 

171 

177 

183 

189 

195 

201 

207 


4.2 

728 

213 

219 

225 

231 

237 

243 

249 

255 

261 

267 

8 

4 8 

729 

273 

279 

285 

291 

297 

303 

308 

314 

320 

326 

9 

S 4 

730 

332 

338 

344 

350 

356 

362 

368 

374 

380 

386 



731 

392 

398 

404 

410 

415 

421 

427 

433 

439 

445 



732 

451 

457 

463 

469 

475 

481 

487 

493 

499 

504 



733 

510 

516 

522 

528 

534 

540 

546 

552 

558 

564 



734 

570 

576 

581 

587 

593 

599 

605 

611 

617 

623 



735 

629 

635 

641 

646 

652 

658 

664 

670 

676 

682 


5 

736 

688 

694 

700 

705 

711 

717 

723 

729 

735 

741 

1 

0.5 

737 

747 

753 

759 

764 

770 

776 

782 

788 

794 

800 

2 

1 0 

738 

806 

812 

817 

823 

829 

835 

841 

847 

853 

859 

3 

1 5 

739 

864 

870 

876 

882 

888 

894 

900 

906 

911 

917 

4 

5 

2.0 

2 5 

740 

923 

929 

935 

941 

947 

953 

958 

964 

970 

976 

6 

3.0 

741 

982 

986 

994 

999 

*005 

*011 

*017 

*023 

*029 

*035 

7 

a 

3 5 

742 

87 040 

046 

052 

058 

064 

070 

075 

081 

087 

093 

B 

4 0 

743 

099 

105 

111 

116 

122 

128 

134 

140 

146 

151 

9 

4 S 

744 

157 

163 

169 

175 

181 

186 

192 

198 

204 

210 



745 

216 

221 

227 

233 

239 

245 

251 

266 

262 

268 



746 

274 

280 

286 

291 

297 

303 

309 

315 

320 

326 



747 

332 

338 

344 

349 

355 

361 

367 

373 

379 

384 



748 

390 

396 

402 

408 

413 

419 

425 

431 

437 

442 



749 

448 

454 

460 

466 

471 

477 

483 

489 

495 

500 



750 

506 

512 

518 

523 

529 

535 

541 

547 

552 

558 



N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proi>ortional parts | 


^510 


,87 558 



19S0 


COMMON LOGARITHMS OF NUMBERS 
750 — 800 


m 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Pruportif)uaI parts 

1 760 

87 506 

612 

518 

523 

529 

535 

541 

547 

552 

558 



1 751 

564 

570 

576 

581 

587 

593 

599 

604 

610 

616 




622 

628 

633 

639 

645 

651 

656 

662 

668 

674 




679 

685 

691 

697 

703 

708 

714 

720 

726 

731 



H iM 

737 

743 

749 

754 

760 

766 

772 

777 

783 

789 



756 

795 

800 

806 

812 

818 

823 

829 

835 

841 

846 



766 

852 

868 

864 

869 

875 

881 

887 

892 

898 

904 



767 

910 

915 

921 

927 

933 

938 

944 

950 

955 

961 



758 

967 

973 

978 

984 

990 

996 

*001 

*007 

*013 

*018 



759 

88 024 

030 

036 

041 

047 

053 

058 

064 

070 

076 



760 

081 

087 

093 

098 

104 

110 

116 

121 

127 

133 


8 

761 

138 

144 

160 

166 

161 

167 

173 

178 

184 

190 



762 

195 

201 

207 

213 

218 

224 

230 

235 

241 

247 



763 

252 

258 

264 

270 

275 

281 

287 

292 

298 

304 



764 

309 

316 

321 

326 

332 

338 

343 

349 

355 

360 

s 

3.0 

765 

366 

372 

377 

383 

389 

395 

400 

406 

412 

417 

6 

7 

3 6 

766 

423 

429 

434 

440 

446 

451 

457 

463 

468 

474 



767 

480 

485 

491 

497 

502 

508 

513 

519 

525 

530 



768 

536 

542 

647 

553 

559 

564 

570 

576 

581 

587 



769 

593 

598 

604 

610 

615 

621 

627 

632 

638 

643 



770 

649 

655 

660 

666 

672 

677 

683 

689 

694 

700 



771 

705 

711 

717 

722 

728 

734 

739 

745 

750 

756 



772 

762 

767 

773 

779 

784 

790 

795 

801 

807 

812 



773 

818 

824 

829 

835 

840 

846 

852 

857 

863 

868 



774 

874 

880 

885 

891 

897 

902 

908 

913 

919 

925 



775 

930 

936 

941 

947 

953 

958 

964 

969 

975 

981 



776 

986 

992 

997 

*003 

*009 

*014 

'020 

*025 

*031 

*037 



777 

89 042 

048 

053 

059 

064 

070 

076 

081 

087 

092 



778 

098 

104 

109 

115 

120 

126 

131 

137 

143 

148 



779 

164 

159 

165 

170 

176 

182 

187 

193 

198 

204 



780 

209 

216 

221 

226 

232 

237 

243 

248 

254 

260 


5 

0.5 

781 

265 

271 

276 

282 

287 

293 

298 

304 

310 

315 

2 

1 .0 

782 

321 

326 

332 

337 

343 

348 

354 

360 

365 

371 

3 

) .5 

783 

376 

382 

387 

393 

398 

404 

409 

415 

421 

426 

4 

2 ,0 

784 

432 

437 

443 

448 

454 

459 

465 

470 

476 

481 

5 

2 S 

785 

487 

492 

498 

504 

509 

515 

520 

526 

531 

537 

6 

7 

3 0 

3.5 

786 

642 

548 

553 

559 

564 

570 

575 

581 

586 

592 

8 

4.0 

787 

597 

603 

609 

614 

620 

625 

631 

636 

642 

647 

9 

4.S 

788 

653 

658 

664 

669 

675 

680 

686 

691 

697 

702 



789 

708 

713 

719 

724 

730 

735 

741 

746 

752 

757 



790 

763 

768 

774 

779 

785 

790 

796 

801 

807 

812 



791 

818 

823 

829 

834 

840 

845 

851 

856 

862 

867 



792 

873 

878 

883 

889 

894 

900 

905 

911 

916 

922 



793 

927 

933 

938 

944 

949 

955 

960 

966 

971 

977 



794 

982 

988 

993 

998 

*004 

*009 

*015 

*020 

*026 

*031 



796 

90 037 

042 

048 

053 

059 

064 

069 

075 

060 

086 



796 

091 

097 

102 

108 

113 

119 

124 

129 

135 

140 



797 

146 

161 

157 

162 

168 

173 

179 

184 

189 

195 



798 

200 

206 

211 

217 

222 

227 

233 

238 

244 

249 



799 

256 

260 

266 

271 

276 

282 

287 

293 

298 

304 



800 

309 

314 

320 

325 

331 

336 

342 

347 

352 

358 



m 

IT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional partB | 


.87 506 — .90 358 











COMMON LOGARITHMS OF NUMBERS 
800 - aso 


wst 



.90 309 


.92 988 







1932 

COMMON LOGARITHMS OF NUMBERS 
850 — 900 



.92 942 — .95 468 













COMMON LOGARITHMS OF NUMBERS 
900 — 950 


1933 



.95 424 — .97 813 











19M 

COMMON LOGARITHMS OF NUMBERS 


950 — 1000 











COMMON LOGARITHMS OF NUMBERS 
1000 — 1050 


1935 


N. 

0 

1 

1000 

000 0000 

0434 

1001 

4341 

4775 

1002 

8677 

9111 

1003 

001 3009 

3442 

1004 

7337 

7770 

1005 

002 1661 

2093 

1006 

5980 

6411 

1007 

003 0295 

0726 

1008 

4605 

5036 

1009 

8912 

9342 

1010 

004 3214 

3644 

1011 

7512 

7941 

1012 

005 1805 

2234 

1013 

6094 

6523 

1014 

006 0380 

0808 

1015 

4660 

5088 

1016 

8937 

9365 

1017 

007 3210 

3637 

1018 

7478 

7904 

1019 

008 1742 

2168 

1020 

6002 

6427 

1021 

009 0257 

0683 

1022 

4509 

4934 

1023 

8756 

9181 

1024 

010 3000 

3424 

1025 

7239 

7662 

1026 

011 1474 

1897 

1027 

5704 

6127 

1028 

9931 

*0354 

1029 

012 4154 

4576 

1030 

8372 

8794 

1031 

013 2587 

3008 

1032 1 

6797 

7218 

1033 

014 1003 

1424 

1034 

5205 

5625 

1035 , 

9403 

9823 

1036 

015 3598 

4017 

1037 

7788 

8206 

1038 

016 1974 

2392 

1039 

6155 

6573 

1040 

017 0333 

0751 

1041 

4507 

4924 

1042 

8677 

9094 

1043 

018 2843 

3259 

1044 

7005 

7421 

1045 

019 1163 

1578 

1046 

5317 

5732 

1047 

9467 

9882 

1048 

020 3613 

4027 

1049 

7755 

8169 

1050 

021 1893 

2307 

N. 

0 

1 


2 

3 

4 

5 

6 

7 

8 

9 

0869 

1303 

1737 

2171 

2605 

3039 

3473 

3907 

5208 

5642 

6076 

6510 

6943 

7377 

7810 

8244 

9544 

9977 

*0411 

*0844 

*1277 

*1710 

*2143 

*2576 

3875 

4308 

4741 

5174 

5607 

6039 

6472 

6905 

8202 

8635 

9067 

9499 

9932 *0364 *0796 *1228 

2525 

2957 

3389 

.3821 

4253 

4685 

5116 

5548 

6843 

7275 

7706 

8138 

8569 

9001 

9432 

9863 

1157 

1588 

2019 

2451 

2882 

3313 

3744 

4174 

5467 

5898 

6328 

6759 

7190 

7620 

8051 

8481 

9772 

*0203 

*0633 

*1063 

*1493 

*1924 *2354 *2784 

4074 

4504 

4933 

5363 

5793 

6223 

6652 

7082 

8371 

8800 

9229 

9659 

*0088 

*0517 

*0947 

*1376 

2663 

3092 

3521 

3950 

4379 

4808 

5237 

5666 

6952 

7380 

7809 

8238 

8666 

9094 

9523 

9951 

1236 

1664 

2092 

2521 

2949 

3377 

3805 

4233 

5516 

5944 

6372 

6799 

7227 

7655 

8082 

8510 

9792 

*0219 

*0647 

♦1074 

*1501 

*1928 

*2355 

*2782 

4064 

4490 

4917 

5344 

5771 

6198 

6624 

7051 

8331 

8757 

9184 

9610 

*0037 

*0463 

*0889 

*1316 

2594 

3020 

3446 

3872 

4298 

4724 

5150 

5576 

6853 

7279 

7704 

8130 

8556 

8981 

9407 

9832 

1108 

1533 

1959 

2384 

2809 

3234 

3659 

4084 

5359 

5784 

6208 

6633 

7058 

7483 

7907 

8332 

9605 

*0030 

*0454 

*0878 

*1303 

*1727 

*2151 

*2575 

3848 

4272 

4696 

5120 

5544 

5967 

6391 

6815 

8086 

8510 

8933 

9357 

9780 

*0204 

*0627 

*1050 

2320 

2743 

3166 

3590 

4013 

4436 

4859 

5282 

6550 

6973 

7396 

7818 

8241 

8664 

9086 

9509 

*0776 

*1198 

*1621 

*2043 

*2465 

*2887 

*3310 

*3732 

4998 

5420 

5842 

6264 

6685 

7107 

7529 

7951 


*0480 *0901 *1323 *1744 *2165 
4692 5113 5534 5955 6376 

8901 9321 9742 *0162 *0583 
3105 3525 3945 4365 4785 

7305 7725 8144 8564 8984 

♦1501 *1920 *2340 *2759 *3178 
5693 6112 6531 6950 7369 

9881 *0300 *0718 *1137 *1555 
4065 4483 4901 5319 5737 

8245 8663 9080 9498 9916 

2421 2838 3256 3673 4090 

6593 7010 7427 7844 8260 

*0761 *1177 *1594 *2010 *2427 
4925 5341 5767 6173 6589 

9084 9500 9916 *0332 *0747 

3240 3656 4071 4486 4902 

7392 7807 8222 8637 9052 

♦1540 *1955 *2369 *2784 *3198 
6684 6099 6513 6927 7341 

9824 *0238 *0652 *1066 *1479 

3961 4374 4787 S201 6614 

~ T” 7 8 9 


d. 

434 

434 

433 

433 

432 

432 

431 

431 

431 

430 

430 

429 

429 

429 

428 

428 

427 

427 

426 

426 

426 

425 

425 

424 

424 

424 

423 

423 

422 

422 

422 

421 

421 

420 

420 

420 

419 

419 

418 

418 

417 

417 

417 

416 

416 

415 

415 

415 

414 

414 

413 

"dT 


.000 0000 — .021 5614 




1936 


COMMON LOGARITHMS OF NUMBERS 
1050 — 1100 


IM. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1050 

021 1893 

2307 

2720 

3134 

3547 

3961 

4374 

4787 

5201 

5614 

413 

1051 

6027 

6440 

6854 

7267 

7680 

8093 

8506 

8919 

9332 

9745 

413 

1062 

022 0157 

0570 

0983 

1396 

1808 

2221 

2634 

3046 

3459 

3871 

413 

1053 

4284 

4696 

5109 

5521 

5933 

6345 

6758 

7170 

7582 

7994 

412 

1054 

8406 

8818 

9230 

9642 *0054 

*0466 *0878 *1289 *1701 

*2113 

412 

1055 

023 2525 

2936 

3348 

3759 

4171 

4582 

4994 

5405 

5817 

6228 

411 

1056 

6639 

7050 

7462 

7873 

8284 

8695 

9106 

9517 

9928 *0339 

411 

1057 

024 0750 

1161 

1572 

1982 

2393 

2804 

3214 

3625 

4036 

4446 

411 

1058 

4857 

5267 

5678 

6088 

6498 

6909 

7319 

7729 

8139 

8549 

410 

1059 

8960 

9370 

9780 

*0190 

*0600 

*1010 *1419 

*1829 

*2239 

*2649 

410 

1060 

025 3059 

3468 

3878 

4288 

4697 

5107 

5516 

5926 

6335 

6744 

410 

1061 

7154 

7563 

7972 

8382 

8791 

9200 

9609 

*0018 

*0427 

*0836 

409 

1062 

026 1245 

1654 

2063 

2472 

2881 

3289 

3698 

4107 

4515 

4924 

409 

1063 

5333 

5741 

6150 

6558 

6967 

7375 

7783 

8192 

8600 

9008 

408 

1064 

9416 

9824 *0233 

*0641 

*1049 

*1457 *1865 *2273 

*2680 *3088 

408 

1065 

027 3496 

3904 

4312 

4719 

5127 

5535 

5942 

6350 

6757 

7165 

408 

1066 

7572 

7979 

8387 

8794 

9201 

9609 

*0016 

*0423 

*0830 

*1237 

407 

1067 

028 1644 

2051 

2458 

2865 

3272 

3679 

4086 

4492 

4899 

5306 

407 

1068 

5713 

6119 

6526 

6932 

7339 

7745 

8152 

8558 

8964 

9371 

406 

1069 

9777 *0183 *0590 *0996 *1402 

*1808 *2214 *2620 *3026 

*3432 

406 

1070 

029 3838 

4244 

4649 

5055 

5461 

5867 

6272 

6678 

7084 

7489 

406 

1071 

7895 

8300 

8706 

9111 

9516 

9922 

*0327 

*0732 

*1138 

*1543 

405 

1072 

030 1948 

2353 

2758 

3163 

3568 

3973 

4378 

4783 

6188 

5592 

405 

1073 

5997 

6402 

6807 

7211 

7616 

8020 

8425 

8830 

9234 

9638 

405 

1074 

031 0043 

0447 

0851 

1256 

1660 

2064 

2468 

2872 

3277 

3681 

404 

1075 

4085 

4489 

4893 

5296 

5700 

6104 

6508 

6912 

7315 

7719 

404 

1076 

8123 

8526 

8930 

9333 

9737 

*0140 

*0544 

*0947 

*1350 

*1754 

403 

1077 

032 2157 

2560 

2963 

3367 

3770 

4173 

4576 

4979 

5382 

5785 

403 

1078 

6188 

6590 

6993 

7396 

7799 

8201 

8604 

9007 

9409 

9812 

403 

1079 

033 0214 

0617 

1019 

1422 

1824 

2226 

2629 

3031 

3433 

3835 

402 

1080 

4238 

4640 

5042 

5444 

5846 

6248 

6650 

7052 

7453 

7855 

402 

1081 

8257 

8659 

9060 

9462 

9864 

*0265 

*0667 

*1068 

*1470 

*1871 

402 

1082 

034 2273 

2674 

3075 

3477 

3878 

4279 

4680 

5081 

5482 

5884 

401 

1083 

6285 

6686 

7087 

7487 

7888 

8289 

8690 

9091 

9491 

9892 

401 

1084 

035 0293 

0693 

1094 

1495 

1895 

2296 

2696 

3096 

3497 

3897 

400 

1085 

4297 

4698 

5098 

5498 

5898 

6298 

6698 

7098 

7498 

7898 

400 

1086 

8298 

8698 

9098 

9498 

9898 

*0297 

*0697 

*1097 

*1496 

*1896 

400 

1087 

036 2295 

2695 

3094 

3494 

3893 

4293 

4692 

5091 

5491 

5890 

399 

1088 

6289 

6688 

7087 

7486 

7885 

8284 

8683 

9082 

9481 

9880 

399 

1089 

037 0279 

0678 

1076 

1475 

1874 

2272 

2671 

3070 

3468 

3867 

399 

1090 

4266 

4663 

5062 

5460 

5858 

6257 

6655 

7053 

7451 

7849 

398 

1091 

8248 

8646 

9044 

9442 

9839 

*0237 

*0635 

*1033 

*1431 

*1829 

398 

1092 

038 2226 

2624 

3022 

3419 

3817 

4214 

4612 

5009 

5407 

5804 

398 

1093 

6202 

6599 

6996 

7393 

7791 

8188 

8585 

8982 

9379 

9776 

397 

1094 

039 0173 

0570 

0967 

1364 

1761 

2158 

2554 

2951 

3348 

3745 

397 

1095 

4141 

4538 

4934 

5331 

5727 

6124 

6520 

6917 

7313 

7709 

397 

1096 

8106 

8502 

8898 

9294 

9690 

*0086 

*0482 

*0878 

*1274 

*1670 

396 

1097 

040 2066 

2462 

2858 

3254 

3650 

4045 

4441 

4837 

5232 

5628 

396 

1098 

6023 

6419 

6814 

7210 

7605 

8001 

8396 

8791 

9187 

9582 

395 

1099 

9977 

*0372 

*0767 *1162 *1557 

♦1952 *2347 *2742 *3137 *3532 

395 

1100 

041 3927 

4322 

4716 

5111 

5506 

5900 

6295 

6690 

7084 

7479 

395 

"nT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d . 


,021 1893 - .041 7479 









COMMON LOGARITHMS OF NUMBERS 

1100 — 1150 


19S7 



041 3927 4322 4716 5111 5506 

7873 8268 8662 9056 9451 

042 1816 2210 2604 2998 3392 

5755 6149 6543 6936 7330 

9691 *0084 *0477 *0871 *1264 

043 3623 4016 4409 4802 5195 

7551 7944 8337 8729 9122 

044 1476 1869 2261 2653 3045 


048 0532 0921 1309 1698 2087 

4418 4806 5195 5583 5972 

8301 8689 9077 9465 9853 

049 2180 2568 2956 3343 3731 

6056 6444 6831 7218 7606 

9929 *0316 *0703 *1090 *1477 

050 3798 4184 4571 4958 5344 

7663 8049 8436 8822 9208 

051 1525 1911 2297 2683 3069 

5384 5770 6155 6541 6926 

9239 9624 *0010 *0395 *0780 

052 3091 3476 3861 4246 4631 

6939 7324 7709 8093 8478 

053 0784 1169 1553 1937 2321 

4626 5010 5394 5778 6162 

8464 8848 9232 9615 9999 

054 2299 2682 3066 3449 3832 

6131 6514 6896 7279 7662 

9959 *0341 *0724 *1106 *1489 

055 3783 4166 4548 4930 5312 

7605 7987 8369 8750 9132 

056 1423 1804 2186 2567 2949 

5237 5619 6000 6381 6762 

9049 9429 9810 *0191 *0572 

057 2856 3237 3618 3998 4379 

6661 7041 7422 7802 8182 

058 0462 0842 1222 1602 1982 

4260 4640 5019 5399 5778 

8055 8434 8813 9193 9572 

059 1846 2225 2604 2983 3362 

5634 6013 6391 6770 7148 

9419 9797 *0175 *0554 *0932 

060 3200 3578 3956 4334 4712 

6978 7356 7734 81 1 1 8489 


5900 6295 6690 7084 7479 

9845 *0239 *0633 *1028 *1422 
3786 4180 4574 4968 5361 
7723 8117 8510 8904 9297 
*1657 *2050 *2444 *2837 *3230 

5587 5980 6373 6766 7159 

9514 9907 *0299 *0692 *1084 
3437 3829 4222 4614 6006 


6181 

6573 

6965 

7357 

7749 

8140 

8532 

8924 

*0099 

*0490 *0882 

♦1273 *1664 *2056 

*2447 

*2839 

4012 

4403 

4795 

5186 

5577 

5968 

6359 

6750 

7922 

8313 

8704 

9095 

9485 

9876 

*0267 

*0657 

1829 

2219 

2610 

3000 

3391 

3781 

4171 

4561 

5732 

6122 

6512 

6902 

7292 

7682 

8072 

8462 

9632 

*0021 

*0411 

♦0801 

*1190 

♦1580 

*1970 

*2359 

3528 

3917 

4306 

4696 

5085 

5474 

5864 

6253 

7420 

7809 

8198 

8587 

8976 

9365 

9754 

*0143 


2475 2864 3253 3641 4030 

6360 6748 7136 7525 7913 

*0241 *0629 *1017 *1405 *1792 

4119 4506 4894 5281 5669 

7993 8380 8767 9154 9541 

*1863 *2250 *2637 *3024 *3411 
5731 6117 6504 6890 7277 

9595 9981 *0367 *0753 *1139 

3455 3841 4227 4612 4998 

7312 7697 8083 8468 8854 

*1166 *1651 *1936 *2321 *2706 
5016 5400 5785 6170 6555 

8862 9247 9631 *0016 *0400 

2706 3090 3474 3858 4242 

6546 6929 7313 7697 8081 

*0382 *0766 *1149 *1532 *1916 
4215 4598 4981 5365 5748 

8045 8428 8811 9193 9576 

*1871 *2254 *2636 *3019 *3401 
5694 6077 6459 6841 7223 

9514 9896 *0278 *0659 *1041 

3330 3712 4093 4475 4856 

7143 7524 7905 8287 8668 

*0953 *1334 *1714 *2095 *2476 
4759 5140 5520 5900 6281 

8562 8942 9322 9702 *0082 

2362 2741 3121 3501 3881 

6158 6537 6917 7296 7676 

9951 *0330 *0709 *1088 *1467 
3741 4119 4498 4877 5256 

7527 7905 8284 8662 9041 

*1310 *1688 *2066 *2444 *2822 
5090 5468 5845 6223 6601 

8866 9244 9621 9999 *0376 


.041 3927 — .061 0376 
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Proportional parts I 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

KTl 

0000 

0043 

0086 

0128 

0170 

0212 

0253 

0294 

0334 

0374 

4 

8 

12 

17 

21 

11 

0414 

0453 

0492 

0531 

0569 

0607 

0645 

0682 

0719 

0755 

4 

8 

11 

15 

19 

12 

0792 

0828 

0864 

0899 

0934 

0969 

1004 

1038 

1072 

1106 

3 

7 

10 

14 

17 

13 

1139 

1173 

1206 

1239 

1271 

1303 

1335 

1367 

1399 

1430 

3 

6 

10 

13 

16 

14 

1461 

1492 

1523 

1553 

1584 

1614 

1644 

1673 

1703 

1732 

3 

6 

9 

12 

15 

15 

1761 

1790 

1818 

1847 

1875 

1903 

1931 

1959 

1987 

2014 

3 

6 

8 

11 

14 

16 

2041 

2068 

2095 

2122 

2148 

2175 

2201 

2227 

2253 

2279 

3 

5 

8 

11 

13 

17 

2304 

2330 

2355 

2380 

2405 

2430 

2455 

2480 

2504 

2529 

2 

5 

7 

10 

12 

18 

2553 

2577 

2601 

2625 

2648 

2672 

2695 

2718 

2742 

2765 

2 

5 

7 

9 

12 

19 

2788 

2810 

2833 

2856 

2878 

2900 

2923 

2945 

2967 

2989 

2 

4 

7 

9 

11 

20 

3010 

3032 

3054 

3075 

3096 

3118 

3139 

3160 

3181 

3201 

2 

4 

6 

8 

11 

21 

3222 

3243 

3263 

3284 

3304 

3324 

3345 

3365 

3385 

3404 

2 

4 

6 

8 

10 

22 

3424 

3444 

3464 

3483 

3502 

3522 

3541 

3560 

3579 

3598 

2 

4 

6 

8 

10 

23 

3617 

3636 

3655 

3674 

3692 

3711 

3729 

3747 

3766 

3784 

2 

4 

6 

7 

9 

24 

3802 

3820 

3838 

3856 

3874 

3892 

3909 

3927 

3945 

3962 

2 

4 

5 

7 

9 

25 

3979 

3997 

4014 

4031 

4048 

4065 

4082 

4099 

4116 

4133 

2 

4 

5 

7 

9 

26 

4150 

4166 

4183 

4200 

4216 

4232 

4249 

4265 

4281 

4298 

2 

3 

5 

7 

8 

27 

4314 

4330 

4346 

4362 

4378 

4393 

4409 

4425 

4440 

4456 

2 

3 

5 

6 

8 

28 

4472 

4487 

4502 

4518 

4533 

4548 

4564 

4579 

4594 

4609 

2 

3 

5 

6 

8 

29 

4624 

4639 

4654 

4669 

4683 

4698 

4713 

4728 

4742 

4757 

1 

3 

4 

6 

7 

30 

4771 

4786 

4800 

4814 

4829 

4843 

4857 

4871 

4886 

4900 

1 

3 

4 

6 

7 

31 

4914 

4928 

4942 

4955 

4969 

4983 

4997 

5011 

5024 

5038 

1 

3 

4 

5 

7 

32 

5051 

5065 

5079 

5092 

5105 

5119 

5132 

5145 

5159 

5172 

1 

3 

4 

6 

7 

33 

5185 

5198 

5211 

5224 

5237 

5250 

5263 

5276 

5289 

5302 

1 

3 

4 

5 

7 

34 

5315 

5328 

5340 

5353 

5366 

5378 

5391 

5403 

5416 

6428 

1 

2 

4 

5 

6 

35 

5441 

5453 

5465 

5478 

5490 

5502 

5514 

5527 

5539 

5561 

1 

2 

4 

5 

6 

36 

5563 

5575 

5587 

5599 

5611 1 

5623 

5635 

5647 

5658 

5670 

1 

2 

4 

5 

6 

37 

5682 

5694 

5705 

5717 

5729 

5740 

5752 

5763 

5775 

5786 

1 

2 

4 

5 

6 

38 

5798 

5809 

5821 

5832 

5843 

5855 

5866 

5877 

5888 

5899 

1 

2 

3 

5 

6 

39 

5911 

5922 

5933 

5944 

5955 

5966 

5977 

5988 

5999 

6010 

1 

2 

3 

4 

5 

40 

6021 

6031 

6042 

6053 

6064 

6075 

6085 

6096 

6107 

6117 

1 

2 

3 

4 

5 

41 

6128 

6138 

6149 

6160 

6170 

6180 

6191 

6201 

6212 

6222 

1 

2 

3 

4 

5 

42 

6232 

6243 

6253 

6263 

6274 

6284 

6294 

6304 

6314 

6325 

1 

2 

3 

4 

5 

43 

6335 

6345 

6355 

6365 

6375 

6385 

6395 

6405 

6415 

6425 

1 

2 

3 

4 

5 

44 

6435 

6444 

6454 

6464 

6474 

6484 

6493 

6503 

6513 

6522 

1 

2 

3 

4 

5 

45 

6532 

6542 

6551 

6561 

6571 

6580 

6590 

6599 

6609 

6618 

1 

2 

3 

4 

5 

46 

6628 

6637 

6646 

6656 

6665 

6675 

6684 

6693 

6702 

6712 

1 

2 

3 

4 

6 

47 

6721 

6730 

6739 

6749 

6758 

6767 

6776 

6785 

6794 

6803 

1 

2 

3 

4 

5 

48 

6812 

6821 

6830 

6839 

6848 

6857 

6866 

6875 

6884 

6893 

1 1 

2 

3 

4 

5 

49 

6902 

6911 

6920 

6928 

6937 

6946 

6955 

6964 

6972 

6981 

1 

2 

3 

4 

4 

50 

6990 

6998 

7007 

7016 

7024 

7033 

7042 

7050 

7059 

7067 

1 

2 

3 

3 

4 

51 

7076 

7084 

7093 

7101 

7110 

7118 

7126 

7135 

7143 

7152 

1 

2 

3 

3 

4 

52 

7160 

7168 

7177 

7185 

7193 

7202 

7210 

7218 

7226 

7236 

1 

2 

3 

3 

4 

53 

7243 

7251 

7259 

7267 

7275 

7284 

7292 

7300 

7308 

7316 

1 

2 

2 

3 

4 

54 

7324 

7332 

7340 

7348 

7356 

7364 

7372 

7380 

7388 

7396 

1 

2 

2 

3 

4 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 
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7404 7412 7419 7427 
7482 7490 7497 7505 
7559 7566 7574 7582 
7634 7642 7649 7657 
7709 7716 7723 7731 

7782 7789 7796 7803 
7853 7860 7868 7875 
7924 7931 7938 7945 

7993 8000 8007 8014 
8062 8069 8075 8082 


Proportional parts I 
1 2 3 4 5 , 


65 8129 

66 8195 

67 8261 

68 8325 

69 8388 

70 8451 

71 8513 

72 8573 

73 8633 

74 8692 


2 3 3 
2 3 3 
2 3 3 
2 2 3 
2 2 3 


75 8751 

76 8808 

77 8865 

78 8921 

79 8976 

80 9031 

81 9085 

82 9138 

83 9191 

84 9243 


85 9294 

86 9345 

87 9395 

88 9445 

89 9494 

90 9542 

91 9590 

92 9638 

93 9685 


95 9777 

96 9823 

97 9868 

98 9912 


2 2 3 

1 2 2 

1 2 2 

1 2 2 

1 2 2 

1 2 2 

1 2 2 

1 2 2 

1 2 2 

1 2 2 

12 2 
1 2 2 

1 2 2 

3 4 5 




IMO 


COMMON ANTILOGARITHMS 

Enter from tlie margins with the given (common) logarithm, tiie corresponding number is given in 
the body of the table. 


1 











1 Profiortional parts I 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

1 .00 

1000 

1002 

1005 

1007 

1009 

1012 

1014 

1016 

1019 

1021 

0 

0 

1 

1 

1 

.01 

1023 

1026 

1028 

1030 

1033 

1035 

1038 

1040 

1042 

1045 

0 

0 

1 

1 

1 

.02 

1047 

1050 

1052 

1054 

1057 

1059 

1062 

1064 

1067 

1069 

0 

0 

1 

1 

1 

.03 

1072 

1074 

1076 

1079 

1081 

1084 

1086 

1089 

1091 

1094 

0 

0 

1 

1 

1 

.04 

1096 

1099 

1102 

1104 

1107 

1109 

1112 

1114 

1117 

1119 

0 

1 

1 

1 

1 

.05 

1122 

1125 

1127 

1130 

1132 

1135 

1138 

1140 

1143 

1146 

0 

1 

1 

1 

1 

.06 

1148 

1161 

1163 

1156 

1159 

1161 

1164 

1167 

1169 

1172 

0 

1 

1 

1 

1 

.07 

1175 

1178 

1180 

1183 

1186 

1189 

1191 

1194 

1197 

1199 

0 

1 

1 

1 

1 

.08 

1202 

1205 

1208 

1211 

1213 

1216 

1219 

1222 

1225 

1227 

0 

1 

1 

1 

1 

.09 

1230 

1233 

1236 

1239 

1242 

1245 

1247 

1260 

1253 

1256 

0 

1 

1 

1 

1 

.10 

1259 

1262 

1265 

1268 

1271 

1274 

1276 

1279 

1282 

1285 

0 

1 

1 

1 

1 

.11 

1288 

1291 

1294 

1297 

1300 

1303 

1306 

1309 

1312 

1315 

0 

1 

1 

1 

2 

.12 

1318 

1321 

1324 

1327 

1330 

1334 

1337 

1340 

1343 

1346 

0 

1 

1 

1 

2 

.13 

1349 

1352 

1355 

1358 

1361 

1365 

1368 

1371 

1374 

1377 

0 

1 

1 

1 

2 

.14 

1380 

1384 

1387 

1390 

1393 

1396 

1400 

1403 

1406 

1409 

0 

1 

1 

1 

2 

.15 

1413 

1416 

1419 

1422 

1426 

1429 

1432 

1435 

1439 

1442 

0 

1 

1 

1 

2 

.16 

1445 

1449 

1452 

1455 

1459 

1462 

1466 

1469 

1472 

1476 

0 

1 

1 

1 

2 

.17 

1479 

1483 

1486 

1489 

1493 

1496 

1500 

1503 

1507 

1510 

0 

1 

1 

1 

2 

.18 

1514 

1617 

1521 

1524 

1528 

1531 

1535 

1538 

1542 

1645 

0 

1 

1 

1 

2 

.19 

1549 

1552 

1556 

1560 

1563 

1567 

1570 

1574 

1578 

1581 

0 

1 

1 

1 

2 

.20 

1585 

1589 

1592 

1596 

1600 

1603 

1607 

1611 

1614 

1618 

0 

1 

1 

1 

2 

.21 

1622 

1626 

1629 

1633 

1637 

1641 

1644 

1648 

1652 

1656 

0 

1 

1 

1 

2 

.22 

1660 

1663 

1667 

1671 

1675 

1679 

1683 

1687 

1690 

1694 

0 

1 

1 

2 

2 

.23 

1698 

1702 

1706 

1710 

1714 

1718 

1722 

1726 

1730 

1734 

0 

1 

1 

2 

2 

.24 

1738 

1742 

1746 

1750 

1754 

1758 

1762 

1766 

1770 

1774 

0 

1 

1 

2 

2 

.25 

1778 

1782 

1786 

1791 

1795 

1799 

1803 

1807 

1811 

1816 

0 

1 

1 

2 

2 

.26 

1820 

1824 

1828 

1832 

1837 

1841 

1845 

1849 

1854 

1858 

0 

1 

1 

2 

2 

.27 

1862 

1866 

1871 

1875 

1879 

1884 

1888 

1892 

1897 

1901 

0 

1 

1 

2 

2 

.28 

1905 

1910 

1914 

1919 

1923 

1928 

1932 

1936 

1941 

1945 

0 

1 

1 

2 

2 

.29 

1950 

1954 

1959 

1963 

1968 

1972 

1977 

1982 

1986 

1991 

0 

1 

1 

2 

2 

.30 

1995 

2000 

2004 

2009 

2014 

2018 

2023 

2028 

2032 

2037 

0 

1 

1 

2 

2 

.31 

2042 

2046 

2051 

2056 

2061 

2065 

2070 

2075 

2080 

2084 

0 

1 

1 

2 

2 

.32 

2089 

2094 

2099 

2104 

2109 

2113 

2118 

2123 

2128 

2133 

0 

1 

1 

2 

2 

.33 

2138 

2143 

2148 

2153 

2158 

2163 

2168 

2173 

2178 

2183 

0 

1 

1 

2 

2 

.34 

2188 

2193 

2198 

2203 

2208 

2213 

2218 

2223 

2228 

2234 

1 

1 

2 

2 

3 

,35 

2239 

2244 

2249 

2254 

2259 

2265 

2270 

2275 

2280 

2286 

1 

1 

2 

2 

3 

.36 

2291 

2296 

2301 

2307 

2312 

2317 

2323 

2328 

2333 

2339 

1 

1 

2 

2 

3 

.37 

2344 

2350 

2356 

2360 

2366 

2371 

2377 

2382 

2388 

2393 

1 

1 

2 

2 

3 

.38 

2399 

2404 

2410 

2415 

2421 

2427 

2432 

2438 

2443 

2449 

1 

1 

2 

2 

3 

.39 

2455 

2460 

2466 

2472 

2477 

2483 

2489 

2495 

2500 

2506 

1 

1 

2 

2 

3 

.40 

2512 

2518 

2523 

2529 

2535 

2541 

2547 

2553 

2559 

2564 

1 

1 

2 

2 

3 

,41 

2670 

2676 

2582 

2588 

2594 

2600 

2606 

2612 

2618 

2624 

1 

1 

2 

2 

3 

.42 

2630 

2636 

2642 

2649 

2655 

2661 

2667 

2673 

2679 

2685 

1 

1 

2 

2 

3 

,43 

2692 

2698 

2704 

2710 

2716 

2723 

2729 

2735 

2742 

2748 

1 

1 

2 

2 

3 

.44 

2764 

2761 

2767 

2773 

2780 

2786 

2793 

2799 

2805 

2812 

1 

1 

2 

3 

3 

.45 

2818 

2825 

2831 

2838 

2844 

2851 

2858 

2864 

2871 

2877 

1 

1 

2 

3 

3 

.46 

2884 

2891 

2897 

2904 

2911 

2917 

2924 

2931 

2938 

2944 

1 

1 

2 

3 

3 

.47 

2961 

2958 

2965 

2972 

2979 

2985 

2992 

2999 

3006 

3013 

1 

1 

2 

3 

3 

.48 

3020 

3027 

3034 

3041 

3048 

3055 

3062 

3069 

3076 

3083 

1 

1 

2 

3 

3 

,49 

3090 

3097 

3105 

3112 

3119 

3126 

3133 

3141 

3148 

3155 

1 

1 

2 

3 

4 

17 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 




mi 



L 

0 

1 

2 

3 

4 

.50 

3162 

3170 

3177 

3184 

3192 

.51 

3236 

3243 

3251 

3258 

3266 

.52 

3311 

3319 

3327 

3334 

3342 

.53 

3388 

3396 

3404 

3412 

3420 

.54 

3467 

3475 

3483 

3491 

3499 

,55 

3548 

3556 

3565 

3573 

3581 

.56 

3631 

3639 

3648 

3656 

3664 

.67 

3715 

3724 

3733 

3741 

3760 

.58 

3802 

3811 

3819 

3828 

3837 

.59 

3890 

3899 

3908 

3917 

3926 

.60 

3981 

3990 

3999 

4009 

4018 

.61 

4074 

4083 

4093 

4102 

4111 

.62 

4169 

4178 

4188 

4198 

4207 

.63 

4266 

4276 

4285 

4295 

4305 

.64 

4365 

4375 

4385 

4395 

4406 

.65 

4467 

4477 

4487 

4498 

4508 

.66 

4571 

4581 

4592 

4603 

4613 

.67 

4677 

4688 

4699 

4710 

4721 

.68 

4780 

4797 

4808 

4819 

4831 

.69 

4898 

4909 

4920 

4932 

4943 

.70 

5012 

5023 

5035 

5047 

5058 

.71 

5129 

5140 

6152 

5164 

5176 

.72 

5248 

5260 

5272 

5284 

5297 

.73 

5370 

5383 

5395 

5408 

5420 

.74 

5495 

5508 

5521 

5534 

5546 

.75 

5623 

5636 

5649 

5662 

6675 

.76 

5764 

57G8 

5781 

5794 

5808 

.77 

5888 

5902 

5916 

5929 

5943 

.78 

6026 

6039 

6053 

6067 

6081 

.79 

6166 

6180 

6194 

6209 

6223 

.80 

6310 

6324 

6339 

6353 

6368 

.81 

6457 

6471 

6486 

6501 

6516 

.82 

6607 

6622 

6637 

6653 

6668 

.83 

6761 

6776 

6792 

6808 

6823 

.84 

6918 

6934 

6950 

6966 

6982 

.85 

7079 

7096 

7112 

7129 

7145 

.86 

7244 

7261 

7278 

7295 

7311 

.87 

7413 

7430 

7447 

7464 

7482 

.88 

7586 

7603 

7621 

7638 

7656 

.89 

7762 

7780 

7798 

7816 

7834 

.90 

7943 

7962 

7980 

7998 

8017 

.91 

8128 

8147 

8166 

8165 

8204 

.92 

8318 

8337 

8356 

8375 

8395 

.93 

8511 

8531 

8551 

8570 

8590 

.94 

8710 

8730 

8750 

8770 

8790 

.95 

8913 

8933 

8954 

8974 

8996 

.96 

9120 

9141 

9162 

9183 

9204 

.97 

9333 

9354 

9376 

9397 

9419 

.98 

9550 

9572 

9594 

9616 

9638 

.99 

9772 

9795 

9817 

9840 

9863 


Proportif>nul parts 
1 2 3 4 6 

112 3 4 

112 3 4 

112 3 4 

1 2 2 3 4 


12 2 3 
12 2 3 
12 3 3 
12 3 3 
12 3 4 

12 3 4 
12 3 4 
12 3 4 
12 3 4 


12 3 4 

12 3 4 


1 2 3 5 6 


1 2 3 5 6 

1 2 4 5 6 

1 2 4 6 6 

1 3 4 5 6 

1 3 4 5 6 


1 3 4 
1 3 4 
1 3 4 
1 3 4 
1 3 4 

1 3 4 

2 3 5 
2 3 5 
2 3 5 
2 3 5 

2 3 6 
2 3 6 
2 4 5 
2 4 5 
2 4 6 

2 4 6 
2 4 6 
2 4 6 
2 4 6 
2 4 6 

2 4 6 
2 4 6 
2 4 6 
2 4 7 
2 5 7 
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Mathematical Symbols and Abbreviations 


+ 

Plus or Positive 

— 

Minus or Negative 


fPlus or minus 

db 

(Positive or negative 
f Minus or plus 


(Negative or positive 

X or • 

Multiplied by 

or : 

Divided by 

= or :: 

Equals, as 

5^, 4= 

Does not equal 


TEquals approximately 


(Congruent 

> 

Greater than 

< 

Less than 


Greater than or equal to 


Less than or equal to 


Similar to 


Therefore 


Square root 

>r 

nth root 

a" 

nth power of a 

log or logio 

In or log, 
or log 

/Common logarithm 
(Rriggsian “ 

Nat,mal logarithm 
< Hyperbolic “ 

Napierian “ 

Base (2.718) of natural 

e or € 

system of logarithms 

*• 

Pi (3.1416) 

/. 

Angle 

L 

Perpendicular to 

II 

Parallel to 

a° 

a degrees (angle) 


Ja minutes (angle) 

d 

(a prime 


fa seconds (angle) 


Ja second 
(a double-prime 

/i'" 

fa third 


\a triple-prime 

On 

a sub n 

sin 

Sine 

cos 

Cosine 

tan 

Tangent 

1 cot or ctn 

1 

Cotangent 


sin“la or 
arc sin a 


sinh“^a or 
arc sinh a 

P 

P{r, e) 

f(r),F{x) 
or # (x) 
Ay 


or f (x) 




, or/*®^ (x) 


dx dy 


j or t 

x=a+jb 
ra! = l-2-3 


Secant 
Cosecant 
Versed sine 
Coversed sine 
Exsecant 

{ Anti-sine a 
An^Ie whose sine is a 
Inverse sine a 
Hyperbolic sine 
Hyperl)olic cosine 
Hyperbolic tangent 

fAnti-liyperbolic sine o 
•iNuiiilier whose hyper- 
[ bolic sine is a 

Rect. (joord. of point P 

Polar coord, of point P 

■^Function of x 

Increment, of y 
Approaclies as a limit 
Summation of 
Inlinity 

DifTenjiitial of y 

Derivative of y = f{x) 
with respefjt to x 

Second deriv. of y == f(x) 
with respect to x 

nth deriv. of y = f(x) 
with respect to x 

Partial derivative of z 
with respect to x 

Second partial deriv. of z 
with respect to y and x 

Integral of 

Integral between the 
limits a and b 

Imaginary quantity 

1 (V^), ,-*=-! 

Symbolic vector notation 

• • • n 
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AbbreviationSj mathematical, 1702; 1942 
Absolute humidity, 1414 

“ density of water at various temper- 
atures, 1190 

“ viscosity, definition of, 1657 

viscosity, relation to specific vis- 
cosity, 1665 

** zero, definition, 1719 

Absorption coefficients for X-rays, 1403-6 
“ , heat of, definition, 1719 

** of water by plastics, 849 
Absorptivity, dimensional formula, 1789 
Abundance of elements, 93; 113; 813; 1107 

“ of isotopes, 113; 149 

“ of minerals, 1 50 

Acceleration, dimensional formula, 1789 

“ of gravity, probable value of, 1794 

“ of |;ravity at various stations, 1689 

** units and cx>iiversion factors, 1801 

Accidents, first aid measures, 1-2 
Aceta, definition of, 1719 

Acetic acid, density of aqueous solutions, 1118 
Acetyl number, definition, 1719 

“ ** of fats, oils and waxes, 760 

Acetylene, definilion, 1719 

** , poisoning, treatment of, 4^ 

** , solubility in water at various tem- 

peratures, 1091 
Acid-base indicaUirs, 955 
Acid burns, treatment of. 1 
“ , definition of, 1719 
“ number, definition, 1719 
** number of fats, oils and waxes, 756 
“ number of insoluble fatty acids, 760 
“ number of resins, 764 
“ proof, black stain for wood. 1777 
Acidic azeotropes, 1491 
Acids, analysis, outline for, 964 ^ 

, standard solutions for volumetric analy- 
sis, 1000 . 

** and ammonia, concentrations of com- 
mercial solutions, 986 

** and bases, ionization constants of, li9» 
“ , fatly, constants of, 760 

** , poisoning, treatment of, 2 

“ , qualitative tests for, 961 ; 968 

** , refractive index of aqueous solutions, 

1382 

Acidimetry, primary standards for volumetric. 


Action, dimensional formula, 1789 

** units and conversion factors, iHUi 
Active mass, definition of, 1719 
Activity ooefficient, definition of. 1 * 19 
“ cooflicieiits of ions m water, 1 20o 
“ , symbol for, 1702 - 

Additive property, dehmUon 
Adiabatic process , definition of, 1720 

Adsorption, definilion of, 1720 

** , (Hbb’s equation for hquals, 1714 

. of gases, equation for, 1713 
Advance resistance wire, properties of, 831 
Aid in accidents and iwisoniii^gs, 1 • i • 

Air, buoyancy reduction factor for weighings 

. imoyanc^edaoUon tor BpeciOo gravity to 
in vacuo, 1115 i.ii 

** , density at various temperatures, 

“ , density of moist, 1452 

elements in, 94; 149 ^ 

“ , saturated, mass of water m, 1414 


Air, solubility in water at various temperatoree, 
1091 

** , weights to in vacuo, conversion, 1848 
Alberene desk top dressing, 1778 
Albumen, density of aqueous solutions, 1120 
Alcohol, British and U. S. proof, 1868 
** , conversion of percentage, 1186 

** , definition of, 1720 

“ , denatured, formulas for, 1779 

** , density at various temperatures, 1181; 

1185; 1384 

** , ethyl, specific gravity of aqueous so- 

lutions, 1172-81 

** , methyl, refractive index, 1185 

** , methyl, specific gravity of aqueous 

solutions, 1182 

** , refractive index, 1185; 1384 

** , viscosity of aqueous solutions, 1667 

Alcoholic azeotropes, 1484; 1493 
Alcohols, jioisorung, treatment of. 2 
Alcohol-water freezing }M>inl, 1192 
Aldehyde, definition of, 1720 
Aldehydes, iKusoning, treulment of, 3 
Alftue, chemicals for treatment of, 808 
“ , presorvalive, 1778 

AHcydic, defitiition of, 1720 
Aliments, definition of, 1720 
Alkali burns, treatment of, I 
“ , definition of, 1720 

** group, analysis of, 963 
Alkalies, standard solutions for volumetric 
analysis, 1000 

Alkalimetry, primary standards for volumetric, 
1026 

Alkaline earth group, analysis of. 963 
Alkalinity, definition of, 1720 
“ of water, 812 
Alkaloid, definition of. 1720 
Alkaloids, poisoning, treatment of, 3 
** » physical constants of, 722 

** , reagents for detection of, 987 

Allowable carrying capacities of copper wire. 
832 

Alloy, definition of, 1720 
steels, 866 

Alloys and metals, heat conductivity of vari- 
ous, 1 540 

, composition and physical propcrliee, 
854; 864 

, electromotive series of, 1219 
“ , etching sohitioiu for, 868 

** , heat and corrosion resistant, 864 

“ , w>diiirn-j)OtaMium, 867 
Alpha particle, definition of, 51 
** radiation, definition of, 1720 
Alphabet, Greek, 1873 ^ 

Alteratives, definitions of, 1720 
Altitude, determination by formula, 1680 
** of various stations, 1689 
Alum, iiotuasiiim, specific gravity of aqueoOd 
solutions, 1163 

** f poLuwiium chrome, specific gravity of 
aqueous solutions, 1164 
Aluminum chloride, specific gravity of aqueoui 
solutions, 1158 
“ group, analysis of, 962 

“ nitrate, specific gravity of aqueoot 

solutions, 1158 

“ oxide, heat capacity table, 1499 

** oxide, specific heat, 1499 

** sulfate, specific gravity of aqueous 

solutions, 1158 

“ weightJ. density of, 1848 
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Ammonia and acids, concentration of com- 
mercial sohitiona, 986 
** , density of aqueous solutions, 1120 

“ , entropy of, 1456 

“ hydrometer, 1868 
“ , latent heat of evaporation, 1456 

** , poisoning, treatment of, 3 

** f physiological response to, 1755 
“ , solubility in water at various tem- 

peratures, 1091 
for refrigeration, 1196 
** , specific volume at various temper- 

atures, 1456 

“ , vapor pressure at various temper- 

atures, 1454-7 

“ -water solutions, partial pressures. 
1455 

Ammonium acetate, specific gravity of aqueous 
solutions, 1166 

** bromide, specific gravity of aque- 
ous solutions, 1166 

“ carbonate, specific gravity of aque- 
ous solutions, 1166 

•• chloride, specific gravity of aque- 
ous imlutions, 1166 

** fluoride, specific gravity of aqueous 
solutions, 1167 

" hydroxide, density of aqueous so- 
lutions, 1120 

“ iodide, specific gravity of aqueous 
solutions. 1167 

•• nitrate, specific gravity of aqueous 
solutions, 1167 

** sulfate, specific gravity of aqueous 
solutions, 1167 
Ampere, definition of, 1720 
Ampullae, definition of, 1720 
Analgesics, definition of, 1721 
Analysis of alcohol mixtures with immersion 
refractometer, 1185 
** of coal, 817 

** of coal, heat value calculation from, 

819 

•• , inorganic, organic reagents for, 968 

** , mineralogicul, heavy liquids for, 208 

*• , qualitative, outline for, 961 

•• , qualitative spectrographic, 921 

** , standard soliitious for volumetric, 

1000 

“ , volumetric, equations and equiva- 

lents for, 1 006 
“ of water, 800 

Analytical reagents, organic, 968 

** reagents, various solutions, 986; 

1000 

Anaphrodisiaca, definition of. 1721 
Anesthetics, definition of, 1721 


Angle, symbol for, 1702 

, trigonometric functions of, 1881 
, units and conversion factors, 1801 
Angstrom unit, definition of, 1721 
Anhydrotic, definition of, 1721 
Anhydrous, definition of, 1721 
Aniline, poisoning, treatment of, 3 
Animal and plant sources of fats, oils and waxes, 
756 

** and plant sources of vitamins, 790 

** oil, definition of, 1721 
Anion, definition of. 1721 
Anodic depolarization potentials of inorganic 
ions, 1072 

Anode, definition of, 1721 
Anodyne, definition of, 1721 


Anomalous electron moment correction, prob- 
able value of, 1 796 
Anthelmintic, definition of, 1721 
Antidotes of poisons, 2-5 
Antiemetic, definition of, 1721 
Anti-frecze solutions, composition, 1192 
Anlihydrotic, definition of, 1721 
Antilithic, definition of, 1721 
Anti-logarithms, four-place tables, 1940 
Antimoninl, definition of, 1721 
Antimony electrode, 949 

** . poisoning, treatment of, 3 

Antiperiodic, definition of, 1721 
Antiphlogistic, definition of, 1722 
Antipyretic, definition of, 1722 
Antiscorbutic, definition of, 1722 
Antiseptic, definition of, 1722 

“ , phenol coefficients of, 1756 

Antispasmotic, definition of, 1722 
Antitoxin, definition of, 1722 
Anti venin, definition of, 1722 
Aiitizymotic, definition of, 1722 
Antoine's equation, 1424 
Aperient, definition of, 1722 
Aphrodisiac, definition of, 1722 
A P.l. scale conversion to Buiimc, table, 1866 
Apothecary units and conversion factors, 1754; 
1801 

Appearance of alkaloids, 722 
“ of glucusides, 738 

** of inorganic compounds, 212 

of minerals, 1 50 

** of organic compounds, 382 

Aquae, definition of, 1722 
Aqueous alcohol solutions, specific gravity of, 
1172-81 

“ azeotropes, 1484 

“ metfiyl alcohol solutions, specific grav- 

ity of, 1182 

** solutions, coefficients of compressi- 

bility of, 1670 

“ solutions, coefTicients of cubical ex- 

pansion of, 1675 

** solutions, densily^ of, 1118; 1158 

“ solutions, electrical conductivity of, 

1206 

solutions, specific gravity of, 1118; 
1158 

“ solutions, specific viscosity of, 1665 

** solutions, surface tensions of, 1652 

“ solutions, weight of, 1118; 1158 

“ tension, definition of, 1722 

** tension of pure water at various tem- 
poraliircs, 1438; 1458; 1474 
** tension of various solutions, 1420; 

1855 

Area, dimensional foraula, 1789 
“ by approximation, 1878 
“ of circles, table, 1882 
“ , symbol for, 1703 
“ units and conversion factors, 1801 
Areas, 1876; 1902 
Aromatic, definition of, 1722 
Arrhenius <^uation for rate of reaction, 1718 
Arsenic acid, density of aqueous solutions, 
1122 

“ , poisoning, treatment of, 3 

Arsenical, definition of, 1722 
Arsine, poisoning, treatment of, 3 
Arts and r€icii>e8 for the laboratory, 1776 
ASA photo speed ratings, 1768 
Asbestos, chemical resistance of, 838 

“ fiber, physical properties of, 836; 874 
Ash in food, 774 
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Ash in wood, 814 

Association of l^uids, equation for, 1714 
Astringent, definition of, 1722 
Atherinanous, deiinition of, 1722 
Atmosphere, probable value of, 1794 
“ of the earth, 53; 94; 1696 
Atom, concept of, 50 
** , definition of, 1722 

** , volume of, 51 
Atomic boiling point numbers, 1479 

“ constants, probable value of, 1796 

mass units to Mev, probable value of 
conversion factor, 1796 
** iiiimbcrs, 56; 113; inside back cover 
number, definition of, 50; 1722 
“ nuinber, symbol for, 1703 

“ radius, definition of, 1722 

** specific heat constant, probable value 
of, 1796 

“ theory, definition of, 1723 

“ weight, definition of, 50; 1723 

“ weights, probable value of, 1794 
** weights, ratio of chemical to physical 
scale, 1793 

“ weights, table, see inside of back cover 
“ weights, changiis from 1894-1956, 95 
** weight of electron, probable value of, 

1794 

“ weights of isotopes, 113; 1794 
Atoms, effective radii of, 108 
Autoignition temperatures of flammable sub- 
stunces, 32 

Average life, definition of, 1723 
Avogadro’s hypothesis, deiinition of, 1723 
“ number, definition of, 1723 

“ numbci, probable value of, 1795 

Avoirdupois, uiiils and conversion factors, 1801 
AWG gage of wire, 833 
Azeotropic mixtures, 1484 


B 


B and S gage of wire, 829 

Babinet's formula for determination of altitude, 


1680 

Bacteriological quality of water, 810 
Balancing equations, method for, 1005 
Ball mill speeds, 902 
Balling's hydrometer, 1113; 1869 
Bang's reagent for glucose, 988 
Barbey viscosity, 1844 
Barfood's reagent for glucose, 988 
Barium acetate, specific gravity of aqueous 
solutions, 1158 

** bromide, specific gravity of aqueous 
solutions, 1158 

** chloride, specific gravity of aqueous 
solutions, 1158 

“ iodide, specific gravity ol aqueous solu- 
tions, 1158 

“ nitrate, specific gravity of aqueous so- 
lutions, 1158 

“ salts, poisoning, treatment of, 3 

“ sulfide, specific gravity of aqueous solu- 


tions, 1159 

Barkometor hydrometer, 1113; 1869 
Barometers, 1679 

“ , altitudes with, 1680; 1696; 1697 

Barometric corrections, 1679 

** corrections, for hydrogen electrode 

potential, 948 

** conversion, inches to centimeters, 

•• reduction to sea level, 1697 


Base, definition of, 1723 
Bases, ionization constants of, 1202 
Baths, cooling, noii-aqueous, 1191 
Batteries, electrical, 1220 
Baudisch's reagent, 988 
Baume scale conversion to A.P.I. and Twad- 
dell, 1113; 1866 

Bauxite group of clay minerals, 204 
Bead tests for elements, 967 
Beet sugar, see sucrose or cane sugar 
Beilstoin’s llandbtich references for organic 
ODnipoiiiuis, 382; 1277 
B^edict's reagent for glucose, 988 
Benzene, physiological response to, 1755 
, poisoning, treatment of, 3 
Berthelot^s equation, 1712 
Bertrand’s rengeiiis. 988 

Beryllium nitrate, specific gravity of aqueous 
solutions, 1159 
Beta particle, definition, 51 
“ radiation, definition of, 172.3 
Bial's reagent for pentoses, 988 
Biaxial crystals, refractive index of, 1239 
Bi<»yclic, definition of, 1723 
Bittioleciilar reaction, equations for, 1718 
Binary azeotropes, 1484; 1491 
Biagfiam-Nernsl. rule, equation for, 1715 
Black acid prcKif stain for wood, 1778 
Blood, composition of, 81.3 

“ , glucose reduction values in, 1067 

Blue sensitive photographic eiiiulsions, 1771; 

1773 


Bohr magneton, magnetic moment of, probable 
vuluo of, 1796 

“ radius, first, probable value of, 1796 
Boiling point, correction for pressure in molec- 
ular weight determination, 1197 
“ point, definition of, 1723 

** point numbers, 1479 

“ ])oiiitg of azeotropic mixtures, 1484 
“ point of elements, 100; 212 

point of inorganic compounds, 212 
” point of liiiiiids from Cox chart, 1482 
“ jioiiit of organic compounds, 382 
" point, of organic comiHiuiids, calculation 

of, 1479 

** point of organic solvents, 1110 
“ |)i>int of refrigerants, 1196 

“ point of sulfuric acid, 1147 

“ point of water at various pressures, 
1464; 1474 

** {Hiint correction for changes in baro- 
metric pressure, 1477 

“ point, molul elevation, definition of, 
1723 

“ points, molecular elevation of, 1197^ 

** points, molecular elevation, equation, 

1715 

“ points, equation for, 1715 
Boltzmann iJonslant, probable value of, 1796 
Borax, specific gravity of aqueous solutions, 
1167 

Bougies, defiiiitioii of, 1723 
Boutron-Boiidel solution for hardness in water, 


989 

Boyle’s law, definition of, 1 723 
Brass weights, density of, 1848 
Brazing solders, 873 
Brightness, dimensional formula, 1789 
Brinell hardness, definition of, 1723 
“ hardness of cast metals, 862 
Brines, freezing point and specific gravity of, 
1194-5 

** • natural, 800 
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British thermal unit, definition of, 1723 
Brix hydrometer, 1113; 1369 
Bromic acid, specific gravity of aqueous solu- 
tions, 1162 

Bromine burns, treatment of, 1 

** , physiological response to, 17 S5 

“ , poisoning, treatment of, 4 

** , solubility in water at various tem- 

peratures, 1091 

Brown and Sharpe gage, dimensions of wire, 829 
Brucke’s reagent for protein precipitation, 989 
Btu, definition of, 1723 
Buffer, definition of, 1723 

** mixtures, Clark and Lubs', 951 

** mixtures, Macllvaiae*s, 952 

Bulk modulus, dimensional formula, 1789 
Biinsen-Roscoe law, definition, 1744 
Buoyancy reduction factor for air weighing, 
1848 

** reduction for specific gravity in air, 
1115 

Burns, treatment of, 1-2 


Cachet, definition of, 1723 
Cadmium bromide, specific gravity of aqueous 
solutions, 1159 

** chloride, spetufic gravity of aqueous 
solutions, 1159 

** iodide, specific gravity of aqueous 
solutions, 1159 

** nitrate, specific gravity of aqueous 
solutions, 1159 

** sulfate, specific gravity of aqueous 
solutions, 1160 
Calcium, in food, 774 

** acetate, specific gravity of aqueous 

solutions, 1159 

“ bromide, specific gravity of aqueous 

solutions, 1159 

chloride, specific gravity of aqueous 
solutions, 1159 

** chloride, brines, properties of, 1195 

** chloride, humidity and aqueous ten- 

sion, 1423 

chloride, hydrometer, 1869 
“ hydrometer, 1869 

“ iodide, specific gravity of aqueous 

solutions, 1159 

** nitrate, specific gravity of aqueous 
solutions, 1159 

Calculation of boiling point of organic com- 
pounds, 1479 

“ of heat value of coal from analyses, 
818; 819 

“ of refractive index, 1391 
Calendar, three hundred year, 1874 
Calibration of thermocouples, table, 886 
** of thermometers, 888 

** of viscosimeters, 1669 

** of volumetric flask, 998 

Calomel electrodes, 950 
Calorie, definition of, 1724 
Calories in food, 775 

Cane sugar, density of aqueous solutions, 1143 
** sugar, solubili^ in water at various tem- 
peratures, 1106 

** sugar, viscosity of aqueous solutions, 1667 
Capacity, dimensional formula, 1789 

“ , electrical units and conversion fac- 

tors, 1801 

“ , heat, definition of, 1735 

** , true, of glass vessels, 998 


Capacity, of tanks and pifies, 1871 

, units of volume and conversion fac- 
tors, 1801 

Capillarity correction for barometers, 1682 
Capsuhie, definition of, 1724 
Carbocyclic. definition of, 1724 
Carbohydrate, definition of, 1724 

“ content of foods, 774 

Carbolic acid, poisoning, treatment of, 4 
Carbon and alloy steels, 866 

“ , coke-base, physical properties of, 835 

“ dioxide for refrigeration, 1196 

** dioxide, solubility in water at various 

ternirrarntureH, 1092 

** dioxide and monoxide, equilibrium 

constants, 1561 
** , fixed, definition of, 1733 

** monoxide, physiological response to, 

1755 

** monoxide, poisoning, treatment of, 4 

** monoxide, solubility in water at vari- 

ous temperatures, 1092 
** tetrachloride, physiological response 

to, 1755 

Cardiac depressant and stimulant, definition 
of. 1724 

Carminative, definition of, 1724 
f'arrying capacity of copper wire, 832 
Cartier hydrometer, 1868 
Cast metals, physii;al and mechanical proper- 
ties, 862, 866 

Catalyst and catalytic, definition of, 1724 
Catuplasinutu. definition of, 1724 
Cathartic, definition of, 1724 
Cathode, definition of, 1724 
Cation, definition of, 1724 
Caustic, definition of, 1724 
Causticity, definition of, 1724 
“ of water, 812 
Cell, concenlrulion, equations for, 1718 
“ , constant, electrical, eauation for, 1716 
** , cloctrical, definition or, 1724 
Cells, standard, 1220 
** , voltaic, com{>osition and omf of, 1220 
Cellulose, definition of, 1724 
Cement, Portland, physical properties of, 836 
Centigrade to Fahrenheit temperature conver- 
sion table, 1857 

Centimeters to inches, conversion, 1680; 1801 
Centistokc, value of, 1657 
('crainic, definitiun of, 1725 

“ equivalent weights, 912 

materials, cubical exivansion of, 902 
materials, formulas for culcuinting 
properties of, 903 

“ materials, melting points of, 900 
** materials, names and formulas of, 899 
“ terms, glossary of, 896 
Cerata, definition of, 1725 
Cerebral depressant, definition of, 1725 
** stimulant, definition of, 1725 
Cerium sulfate, specific gravity of aqueous solu- 
tions, 1160 

Cesium bromide, specific gravity of aqueous 
solutions, 1160 

** chloride, specific gravity of aqueous 
solutions, 1160 

“ iodide, specific gravity of aqueotis solu- 
tions, 1161 

** nitrate, specific gravity of aqueous solu- 

tions, 1161 

** sulfate, specific gravity of aqueous 
solutions, 1161 
Cgse system, units, 1789 
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Cmiii system, units, 1789 
Change in atomic weights, 95 
Charge, dimensional formula, 1789 

** , electrical, units and conversion factors, 

1801 

** , electronic, probable value of, 1795 

** -to-mu88 rutiu of the electron, probable 
value of, 1795 

Charles’ law, definition of, 1725 
Chemical equations, 1 006 

** equivalent, definition of, 1725 

“ hazards in fires, 6 

** nomenclature. 209; 334 

“ resistance of noii-metallic inuterials 
of construction, 838; 846 
** scale of atomic weights, ratio to 

physical scale, 1793 
“ storage hazards, 6 

** structures of syiithetic rubbers, 848 

“ terras, definitions of, 1719 

Chemiluminescence, definition of, 1725 
Chemistry, physical, equations, 1712 
Chemosphere, 53 

Chloric acid, refractive index of aqueous solu- 
tions, 1382 

“ acid, specific gravity of aqueous solu- 
tions, 1162 

Chlorine for alguc treatment, 808 

** burns, Ireatineiil of, 1 

“ , poisoning, troalmciit of, 4 

“ , solubility in water at various temper- 

ulures, 1092^ 

Chloroform, physiological response to, 1755 
Cholagogtie, definition of, 1725 
Chrome alum, potassium, density of aqueous 
Bolutioiw, 1164 ... LI 

Chromel-alumel thermocouple calibration tabic, 
887 

Chromic acid, density of aqueous solu lions, 

1123 _ . , 

Chromium bromide, specific gravity of aqueous 
solutions, 1160 

“ chloride (green), specific gravity of 

aqueous solutions, 1160 
“ chloride (violet), specific gravity of 
aqueous solutions, 1160 

** sidfatc, specific gravity of aqueous 
solutions, 1160 

Ciliary excitants, definition of, 1725 
Circle, formulas for, 1876 

Circles, numerical table for circumferoncee and 
areas, 1902 ^ mno 

Circumference of circles, table ot, 190- 
Citric acid , density of aqueous solutions ,1124 
Clapeyron equation, 1716 
Clark standard cell, 1220 

** and Lubs’ buffer mixtures, 951 
Classical electron radius, probable value ol, 
1796 . ^ 

Classification of coals by rank, 8io 

“ of crystals, 1396 

“ of fats, oils and waxes, 756 

“ of rosins, 764 

Clausius-Clapeyron equation, 1717 
Clay minerals , 204 

Cleaning mercury, 1778 , 

“ solutions for glassware 1776 

“ solution for pliotography, 1762 
Clyster, defirii tion of, 1 725 
Coal, classification by rank, 816 
“ , oomposi tion and heating value, 817 
Cobalt chloride, specific gravity of aqueous 
solutions, 1160 


Cobalt nitrate, specific gravity of aqueous solu- 
tions, 1160 

Coefficient, activity, definition of, 1719 
** , activity, of ions, 1205 

** of compressibility of various liquids 
and solutions, 1670 

** of cubical expansion of ceramic 
materials, 902 

“ of expansion of glass, 998; 1677 
** of cubical expansion of various liq- 
uids and aqueous solutions, 100; 
1675 

“ of discharge, 917 

** of heat expansion of plastics, 846; 

849 

“ of linear expansion, 854; 1678 
“ , phenob 1756 

“ , Stabler *8 reaction, 811 

** , temperature, for electrical resist- 

ance of copper wire, 833 
** of thermal expansion, 100; 1675 
** , uniformity, definition of, 910 

“ , X-ray, total mass absorption, 1404 

CoinB (li.S.), weight of (approximate), 1849 
C^e-base carbon, chemical resistance of, 838 
“ carbon, physical properties of, 835 
Collapse, treatment of, 2 
Colligaiive property, definition of, 1725 
Collodia, defliution of, 1725 
Colloid, definition of, 1725 
Cclor of alkaloids, 722 
** of elements. 58; 100; 212 
** of inorgnnii* compounds, 212 
“ of minerals, 150 
“ of organic compounds, 382 
•* films for photography, 1769 
** reaction of sulfuric acid with alkaloids, 


722 

** scale of temperature, 892 
Colorimetric analytical reagents, 968 
“ determination of pH, 951 
Columbium, see also niobium 
Combiuiiig weight, definition of, 1726 
Combustion constants of gases, 820 

“ , heat of, definition of, 1726 

*• , heat of, of coal, 817 

, heat of, of foods, 774 
“ , heat of, of gas, 820 

** , heat of, of various substances, 

1565 

Commercial acids and ammonia, concentratioiif 
of, 986 

Common logarithms, 1912; 1935; 1938 

physical chemistry equations, 1712 
** or trade names of I'.hemicals with their 
chemical synonyms and formulas, 
899; 1078 

CoroiKwition of alkaloids, 722 

“ of alloys, 854; 864; 872 


1192 

of azeotropes, 1484 
of blood, 813 
of buffer mixtures, 946 
of denatured alcohols, 1779 
of representative coals, 817 
of the earth, 53 
of foods, 774 

of manufactured and natural 

gases, 820 

of glucosidea, 738 

of inorganic compounds, 212 

of heat insulators, 874 

of milk from various animals, 795 
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Composition of minerals, 150 

** of orj^anic compounds, 382; 1277 

** of pyrometric cones, 892 

“ of urine, 813 

of voltaic cells, 1220 
“ of public water supplies, 804 

** of various woods, 814 

Compound, chemical, concept of, 50 
Compounds, coefficients of cubical expansion, 
902; 1675 

“ , heat of combustion of, 1565 

, heat of formation of, 1576; 1631 
'* , heat of fusion of, 1545 

“ , heat of vaporization of, 1550 

** , inorganic, physical constants of, 

212 

“ , inorganic, solubilities of, in water 

at various temperatures, 1094 
“ , organic, physical constants of, 

382; 1277 

** , specific heat of, 1499; 1517 

Compressibility, dimensional formula, 1789 

** , coefficient, definition of, 1726 

** coefficients of various liquids 

and solutions, 1670 

Compton wave lengths of the electron, neutron 
and proton, probable values of, 1796 
Concentrated solution, definition of, 1726 
Concentration, dimensional formula, 1789 

“ of the common laboratory re* 

agents, 986; 1000 
, symbol for, 1703 
“ cell, equation for, 1718 

Concrete, chemical resistance of, 838 
Condensation, heat of , definition, 1726 
Conductance, definition of, 1726 

** , electrical, of solutions, equations 

for, 1715-6 

Conductivity, dimensional formula, 1789 

** , electrical, of solutions, equations 

for, 1715-6 

“ , electrical, of solutions and liq- 

uids, 1206 

** , electrical, of synthetic rubber, 

853 

** , electrical, units and conversion 

factors, 1801 
, symbol for, 1703 

•* , thermal, definition of, 1751 

** , thermal, of plastics, 849 

“ , thermal, of Various substances, 

874; 1540 

Cone, area and volume of, 1879 

Cones, pyrometric, 892 

Constant boiling point mixtures, 1484 

“ , Boltzmann, probable value of, 1796 

“ , dielectric, definition of, 1728 

** , electrical cell, equation for, 1716 

** , Eotvos, equation for, 1714 

“ , equilibrium, definition of, 1731 

** , equilibrium, equation for, 1717 

, Faraday, probable value of, 1795; 
1798 

** , gas, definition of, 1734 

" , gas, probable value of, 1794 

•• , gravitational, probable value of, 

1794 

** heat summation, definition of Hess' 

law of, 1735 

** humidity, solutions for maintaining, 

1420 

, Planck's, definition of, 1744 
** , Planck's, probable value of, 1795 


Constant, Rydberg, probable value of, 1795; 
1798 

** , Stefnn-Boltzmann, probable value 

of. 1796 

” , Van der Waals*, 1510 

** , Wien’s displacement, probable value 

of, 1796 

** proiHiriions, law of, definition of, 
1726 

Constants, symbols for, 1702 

** , table of important, 1792 ; 1793 ; 1880 

" , atomic, probable values of, 1793 

** , critical, for gases, 1439; 1494 

** , for gases, Van der Waals’, 1510 

“ , for physical chemistry, 1792 

** , ionization, of acids and bases, 1198 

“ , lattice, of standard crystals, 1403 

“ , physical, probable values of, 1793 

“ , physical, of alkaloids, 722 

“ , physical, of elements, 100; 212 

** , physical, of radioactive elements, 

113 


“ , physical, of fats, oil and waxes, 756 

“ , physical, of glucosides, 738 

" , physical, of inorganic com{>ounds, 

212 

“ , physical, of organic compounds, 382 

** , of refrigerating gases, 1196 

Constitutive properly, definition of, 1726 
Construction, materials for, 834 
Containers for shipping chemicals, 6 
Contrast developer for jdiotography, 1 757 
Conversion factors for various units, 1801 

“ factors, mass-energy, probable 
values of, 1 7% 

“ factors, Sieghahn x-units to mil- 
liangstroms, probable values of, 
1795 


** of liydromeler scales, 1866-8 
“ , immersion refra(Jtometer scale to 

refractive index, 1390 
“ , inches ti> centimeters for burome- 

try, 1680 

“ of liters to moles at various tem- 
peratures and pressures, 1850 
“ of percentages of alcohol, 1186 

“ pli to eraf, 945 

of pressure units, 1801 
“ .shrinkage in drying and firing 
ceramic materials, 905 
** of specific gravity to density at any 

temperature, 1116 

“ of specific gravity in air to in 
vacuo, 1115 

** of sneed ratings of photographic 

emulsions, 1768 

•* of tliermometer scales, 1856 

Cooling baths, non-aqueous, 1191 
Copper, see also cupric and cuprous 

-constantau thermocouple calibration 
table, 888 

equivalent of dextrose, invert sugar, 
lactose, levulose, and maltose, 1051; 
1059 


“ group, analysis of, 961 

“ and tin group, separation of, 962 
“ nitrate, specific gravity of aqueous 
solutions, 1161 

sulfate, specific gravity of aqueous 
solutions, 1161 

** sulfate for algae treatment, 806 

** sulfate killing dosage for fish, 806 

** wire table, 832 

Correction to barometer for capillarity, 1682 



1949 


INDEX 


CorrcM'.tiuTi to barometer for temperature. 
1681-5 

** , barometric, for hydrogen cloc.trodc, 

948 

** , btiiling point, for ciiunge in baro- 

metric pressure, ] 477 

“ , boiling point fer pressure, in molec- 

ular weight tleteriniiiutiori, 1197 
“ , capacity of glass vessels, 998 

** , emergent stem, for liqiiid-in-glasa 

thermometers, 891 
, temperature, for 8()ec.ilic gravity of 
milk, 799 

“ for con vei ting specific gravity in 

air to in vacuo, 1115 
for *;on verting weights in air to in 
vncuo, 18 18 

Corrosion and heat-resistant alloys, 864 

“ resistant non-motallic materials of 

construction, 8114 
Cosmic abundance of elements, 93 
Coulomb, definition of, 1726 
Counter-irritant, definition of, 1726 
Cox chart, 1483 

Critical constants of gases, 1459; 1494 

** oonsLants of gases, ef]uatiofis for, 1712 
“ constants of refrigerating gases, 1196; 
1494 

** constants of various suhstunces, 1439; 
1494 

** level of earth’s atmosphere, 53 
** point or temperature, <lefinition of, 
1726 

“ pressure, definition of, 1726 
** pressure of refrigerants, 1196; 1494 
** temperature of refrigerants, 1196; 1494 
“ volume, definition of, 1720 
Cross-section of nuclides, 113 
Crystal, definition of, 1726 
Crystals, classification of, 1396 

** , lattice constants of standard, 1403 

** , refractive index of, 150; 212; 1228; 

1393 

Crystalline form, definition of, 1727 
form of alkaloids, 722 

“ form of elements, 100,212 

“ form of gliicosides, 738 

** form of inorganic compounds, 212 

form of minerals, 150 

“ form of organic compounds, 382 
“ system, delinition of, 1727 

Cryslulloluminescence, definition of, 1727 
Cube, formulas for, 1878 
“ roots, table of, 1882 
Cubes of numbers, table of, 1882 
Cubic form, definition of, 1727 
Cumulative percent, delinition of, 910 
Cup, household, capacity of, 1849 
Cupric, see also copper 
“ chloride, specific gravity of aiiiieous solu- 
tions, 1161 

Cuprous, see also copper . • . i* i 

“ oxide and copper eauivulcnt of dex- 
trose, invert sugar, laetose, le villose, 
and maltose, 1051; 1059 
Curdling point of milk, 797 i 

Curie constant multiplier, probable value of. 

Current, dimensional formula, 1789 

“ carrying capacity of copper wire, 8.12 
“ , electrical, units and conversion fac- 

tors, 1801 

“ , symbol for. 1703 

Custom House hydrometer, I860 


Cats, treatment of, 2 

Cycle or cyclical process, definition of, 1727 
Cyclic, definition of, 1727 
Cylinder, 1879 

D 

Dalton's law, definition of, 1 727 
Dates of atomic weight changes, 95 
** of discovery of the elements, 58 
do llroglie wave lengths of elementary particles, 
lirobable values of, 1796 
D^i-uormal solutions of salts and other re* 
agents, 1003 

Decocta, definition of, 1727 
Decomposition, heat of, definition, 1727 

* voltage, deiiiiilioii of, 1727 

Decrepitation, definition of, 1727 
Defined values for physical cdiemistry, 1792 
Definite proportions, law of (see constant pro- 
portions}, 1726 
Definition of terms, 1719 

** of eeramii* terms. 896 

“ of pharmaceutical and therapeutic 

terms, 1719 

Deflagration, definition of, 1727 
l>egreft of dissociation, definition of, 1729 
Deliqucsc'cnce, definition of, 1727 
Demulcent, definition of, 1727 
Denatured alcohol, formulas, properties and 
uses, 1779 

Densities of liquids. 1277 

** and volumes, orthobaric, of various 

Buhstaiices, 1439 
Density, see also speinfic gravity 

** , conversion to specific gravity, 1116 

** , definition of, 1727 

** , dimensional formula, 1789 

“ , vapor, delinilioTi of, 17.52 

“ , vapor, of flaramublo substuncos, 32 

“ of air ttl various temperatures, 1411 
** of alcohol-watcr solutions, 1172-81 

“ of (lenatiired alcohol, 1779 

** of eleirioiits, 100; 212; 1188 

** of gases, critical, 1439; 1494 

of inorganic comiaiiJiids, 212 
“ of heavy liquids, 208 

“ of various liquids (approximate), 

1186 

“ of mercury, at various temperatures, 

1188 , . 

“ of methyl alcohol-water solutions, 

1 182 

“ of moist air, 1452 

“ of organic compounds, 382; 1277 

“ of refrigerants, 1196 

“ of synthetic rubbers, 846; 853 

“ of various solids and liquids (approxi- 
mate), 1186 iitTo 

** of solutions, aqueous, 1118; 11.58 

“ of steam, 1464 

“ of water, at various tomiieratures, 

1188 

“ of various weights, 1848 

“ of various woods for pattern making, 

863 

“ , symbol for, 1703 

“ units and conversion factors, 1801 

“ units and hydrometers, 1113; 1866; 

1868 

Dental anodyne, definition of, 1727 
Dentifriciu, definition of, 1727 
Deodorant, definition of, 1728 ^ -.-i* 

Depression of freezing point, equation for, 17la 



1990 


INDEX 


DepreflBion of freezing point, molecular, 1197 
** of freezing point, molecular, defini- 
tion, 1728 

** of vapor pressure, equation for, 
1715 

** of vapor pressure, molecular, 1197 
Depresso-motor, definition of, 1728 
Derivation of names of elements, 58 
Deseiisitizer for photography, 1762 
Desiccants, efficiency of, 1423 
Desk top dressing, 1778 
Detection of acidic constituents, 964; 968 
Determination of hydrogen ion concentration, 
945 ; 951 

Deuterium, 51; 69; 114; 248 

“ , atomic weight, probable value of, 

1794 

** , fine structure separation, probable 

value of, 1796 

** mass to mass of deuteron, ratio, 
probable value of, 1795 

Deuteron, atomic weight, probable value of, 
1794 

** mass to mass of deuterium, ratio, 
probable value of, 1795 
Develo|)erB for photography, 1757 
Dew point, definition, 1728 
** point tables, 14H 
Dextrorotatory, definition of, 1728 
Dextrose, cuprous oxide and copper equivalent 
of, 1051; 1059 

Diamagnetic, definition of, 1728 
Diaphoretic, definition of, 1728 
Diathermanous, definition of, 1728 
Diohlorodiftuoromethaiie for refrigeration, 1196 
Dichloromonofluoromethane for refrigeration, 
1196 

Dichlorotctrafluoroethane for refrigeration, 
1196 

Dielectric, definition of, 1 728 

“ constant, definition of, 1728 

“ constant, dimensional formula, 1789 

“ constants, 1221 

** constants of materials of construc- 

tion, 834 

** constants of synthetic rubbers, 853 

** strength of plastics, 849 

Dietary standards, 774; 789 
Diffusion coefficient, definition, 1728 

** coefficient, dimensional formula, 1789 
Digestive acid, definition of, 1728 
** ferment, definition of, 1728 
Dilute solution, definition of, 1728 
Dilution, acids and ammonia to normal solu- 
tions, 986 

, heat of, definition, 1728 
, Pearson’s square method, 798 
“ , table, 999 

Dimension of wire, AWG gage, 833 
“ of wire, B and S gage, 829 
Dimensional formulas, 1789 
Dimensions of the earth, 53 
DIN ^eed, comparison with other ratings, 1768 
Diolenn, definition of, 1728 
Dipole moments, 1227 
Discharge coefficient, 917 
Discovery of elements, 58 
Discutient, definition of, 1728 
Disinfectant, definition of, 1729 

** , phenol coefficients of, 1756 

Disintegration energy of nuclides, 113 
Disodium {ihosphate, specific gravity of aque- 
ous solutions, 1169 
Dispersion in refraction, 1228 


Displacement series of metals, 1218-9 
Dissociation constants of acids and bases, 
1198 

“ , definition of, 1729 

“ , symbol for, 1703 

** , electrolytic, definition of, 1730 

** , heat of, definition of, 1729 

** , of gases, equations for, 1713 

Distillation, definition of, 1729 
Distribution coefficient, definition of, 1729 
Distribution of minerals, 150 
Diuretic, defiuitiun of, 1729 
Dodecahedron, 1879 

Double fluid cells, composition and emf of, 
1220 

Dreisbach equation for change of boiling point 
with change of pressure, 1478 
Drinking water standards, 810 
Dry and wet bulb readings for hygrometry. 
1414 

Dry measure, units and conversion factors, 
1801 

Drying agents, efficiency of, 1423 
“ oil, definition of, 1729 

** oils, glyceride content of, 772 

Dulong and Petit’s law, definition of, 1729 
Durand’s rule, 1878 

Dyes for sensitizing photographic plates, 1767 
Dyestuff intermediates, names and formulas of, 
1078 

£ 

Earth, properties of, 53 

** , rare, definition of, 1747 

Earth’s crust, elements in, 93 
Ecbolic, definition of, 1729 
Effective size, definition of, 910 
Efflorescence, definition of, 1729 
Effusion, law of, 1734 

“ of gases, equations for, 1712 
Einstein photochemical equivalence law, defini- 
tion, 1744 

Elasticity, modulus of. definition, 1740 
“ , symbol for, 1704 

Electrical cell, definition of, 1724 

** conductivity of solii lions and liquids, 

1206 

** inductivity, dimensional formula, 

1789 

” polarity, indicators for, 1778 

** properties of plastics, 842 ; 849 
“ properties <if synthetic rubbers, 853 
** properties of solutions, equations for, 
1715-6 

“ properties of wire, 829; 832 

** resistivity of elements, 100; 833 

** resistivity of plastics, 849 

“ units and conversion factors, 1801 
Electrochemical equivalent, definition of, 1729 
Elei^trode, definition of, 1729 

** potential, d Coition of, 1729 

“ potentials, 1212 

“ fiolentiuls for quinhydrone, 948 

“ reaction, polarographic, 1069 

Electrodes, calomel, hydrogen, quinhydrone, 
antimony, etc., 945 

Electroluminescoiice, definition of, 1730 
Electrolysis, definition of, 1730 
Electrolyte, definition of. 1730 
Electrolytes for polarography, 1069 
Electrolytic dissociation theory, definition of, 
1730 

Electromagnetic system, units, 1789 
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CSlectromotrio determination of hydrogen ion 
ooncentration, 945 

ElMtromotive force (emf), definition of, 1730 
“ force, equations for, 1718 

** force of voltaic cells, 1220 

** series of metals, 1218-9 
Electron, atomic weight, probable value of, 
1794 

, concept of, 50 
“ , definition of, 1730 

** , probable value of Compton wave 

length, 1796 

•* , probable value of de Broglie wave 

length, 1797 

•* , probable value of reduced mass in 

hydrogen, 1795 

** , probable value of magnetic moment 

of, 1796 

“ mass to proton mass, probable value 
of the ratio of, 1795 
“ radius, probable value of, 1796 

-rest mass, probable value of, 1795 
theory, definition r»f. 17.30 
“ and proton separation in hydrogen, 
probable value of, 1796 
Electronic charge, probable value of, 1795 
ElWitrostatic Bysicm, units, J789 
Element, chemical, concept of, 50 
Elements, relative abundance of, 93, 149; 813; 

“ , atomic number and weight (see also 

insule back cover), 95; 113 
** , cryatalliiie form of, JOO, 212 

” , descrifition c*f, 58 

** in foods. 774 

*• in sea water, 1107 

“ , French names for, 58 

•* , fusion, latent heat of, 100; 1545 

** , (icrniuii Tiame.s for, 58 

“ , ionization potentials of. 111 

“ , isotopes of, 113 

** average and half life of ra<Iioactiv 6 , 
“ ’ 113 

" , mass numbers of, 113 r 

, melting and boiling points of, 100 ; 
212 ; 1545 

“ , occurrence of, 58; 93; 813, 1 107 

“ , periodic- arrangement of, . 56 

** ^ physical constants of, 100 ; 212 

“ .prices of, 58 
** , qualitative tests for, 961 , 968 

*• ! radioactive, 1 13 

“ , specific heat of, 100; 1517 

“ : See™ of. 100; 1648 

“ I thermiil ex,iansion of, 100 ; 854 ; 1 W7 
*• vaporization, latent heat of, 100 , 

’ 1550 

Elementary geometry, lo7o 171 ^ 

Elevation of boUm« 

1723 

of boiling point, molecular, 1 197 
i'jlixira, definition of, 1730 
Ellipse, 1878 
Ellipsoid, 1880 _ , 

Elongotian, definition of, 1730 

of metals, ,862; ^>6 

•* of synthetic rubber, 846 , 853 
Emergent stem correction for thermometers, 

891 

Emetic, definition of, 1730 
emf, definition of, 1730 


emf, equations for, 1718 
** of voltaic cells, 1220 
Emmenagogue, definition of, 1730 
Emollient, definition of, 1730 
Emplastra, definition of, 1730 
Emulsa, definition of, 1731 
Emulsion, definition of, 1731 


j\iuaiii«3iou su'ui, piijrimHii 

End point, definition of, 1731 
End points and intervals of pyrometric cones, 
892 

Endothermic reaction, definition of, 52 
Enemata, definition of, 1731 
Energy, dimensional formula, 1789 
“ , free, definition of. 1733 

“ , free, of compounds, 1576; 1631 

“ , kinetic, definition of, 51; 1737 

“ -muss conversion factors, probable 

values of, 1796 

** , molecular surface, equation for, 1714 

“ , puLontiul, definition of, 51; 1745 

“ -((uantum conversion factors, probable 

values of, 1796 
** , symbol for, 1704 

** and riiass. equivalence of, 52; 1796 

“ of disintegration of nuclides, 113 

“ of 2200 m/sec neutron, probable 

value of, 1797 

** units and conversion factors, 1801 

Engler viscosity, conversion to other scales, 
1843-4 

English units and conversion factors, 1801 
Entropy, definition of, 1731 
“ , symbol for, 1704 

“ of uiiimonia, 1456 

** of steam, 1464 

“ of formation of compounds, 1576 

Enzyme, dofinilion of, 1731 
Eotvos constant, equation for, 1714 
Epispastic, defiiiifioii of, 17.31 
Equation, Dreisbuiiirs for dt/dp, 1478 

“ , Ihcriiiocheiiiicttl, definition ot, 1751 

Eqtiu lions and equivalents for volumetric anal- 
ysis, 1006 

** , method for balancing, 1005 

** , physical chemistry, 1712 

Equilibrium, definition of, 1731 

** constant, equation for, 1717 

“ constant of acids and bases, 1198 
Equivalent, cuprous oxide and copper, of dex- 
trose, invert sugar, lactose, levu- 
lose, QTui maltose, 1051 ; 1059; 1067 
, electrochemical, definition of, 1729 
, hydrogen, of salts and other re- 
agents, 1003 , « , , 0 

“ , mechanical, of heat, definition of, 

1'759 ^ 

, mechanical, of heat, probable value 
of. 1794 

** weight, definition of, 1731 

“ weight, ceramic, 912 

Equivalents and oiiuations for volumetric 
analysis, 1006 
Errhine, definition of, 1731 
Esbach’s reagent for estimation of proteini, 
990 

Escharotic, definition of, 1731 
Eschka’s mixture for sulfur in coal, 990 
Essential oil, definition of, 1732 
Ester, definition of, 1732 

“ number, delinition^of, 173Z 

“ number of resins, 764 
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Etching solutions for alloys, 868 
Ethane, solubility in water at various tempera- 
tures, 1092 

Ethyl alcohol, conversion of percentages, 1186 
alcohol, refraclometer readings of, 1185; 
1384 

“ alcohol, specific gravity of aqueous solu- 
tions, 1172-81 

** alcohol, viscosity of aqueous solutions. 
1667 

** bromide, physiological response to, 1755 
** chlorjde, physiological response to, 1755 
** chloride, for refrigeration, 1196 
Ethvlene, poisoning, treatment of, 4 

** , solubility in water at various temper- 

atures, 1092 

“ glycol-water solutions, freezing point 
of, 1192 

Ettiiighausen olToct coefficient, dimensional 
formula, 1789 

Etymology of the names of the elements, 58 
Eutectic temperatures of freezing mixtures, 
1191 

Excito-motor, definition of, 1732 
Exfoliation, dotiiiition of, 1732 
Exosphere, 53 

Exothermic reaction, definition of, 52 
Expansion, coefficients of cubical, 902; 1675 
“ , coeflicients of linear, 1678 

“ , thermal, definition of, 1751 

** , thermal, of alloys, 854 

•* , thermal, of elements, 100; 854; 1677 

“ , thermal, of materials of construc- 

tion, 834; 846; 854 
Expectorant, definition of, 1732 
EIxplanatiori of use of logarithms, 1912 
Explosive, definition of, 1732 

** lifiiils of flammable substances, 32; 
824 

Exponent, titration, 957 
Extracta, definition of, 1732 


F 

‘*F 11, 21, 114” for refrigeration, 1196 
Factor, definition of, 1732 
Factors for conversion of various units, 1801 
” for conversion of air weight to in 
vacuo, 1848 

” , gravimetric, and their logarithms, 1027 

** tor interconvertiug mass and energy, 

probable values of, 1796 
“ for interconverting Saybolt, Redwood 

and Engler viscosimeter readings, 
1843-4 

“ for quantum-energy conversions, prob- 

able values of, 1796 

** for reducing gas volumes to standard 
conditions, 1852 

** , volumetric, and their logarithms, 1020 

Fahrenheit to Centigrade temperature con- 
version table, 1837 

Faraday constant, probable value of, 1795 
Faraday's laws of electrolysis, de^tion of, 
1732 

Fat, definition of, 1732 
** content of foods, 774 
Fats, oils and waxes, constants of, 756 
Febrifuge, definition of, 1732 
Fehling^s solution for sugar estimation, 990 
Ferment, definition of, 1733 
Ferric, sec also iron 

" ammonium sulfate, specific gravity of 
aqueous solutions, 1162 


Ferric chloride, density of aqueous solutions, 
1124; 1161 

** nitrate, specific gravity of aqueous solu- 
tions, 1161 

sulfate, Bfiecific gravity of aqueous solu- 
tions. 1161 
Ferrous, see also iron 

** ammonium sulfate, specific gravity of 
aqueous solutions, 1161 
** sinfate, specific gravity of aqueous 
solutions, 1161 
Fiber content of foods, 775 
” , vulcanized, physical properties of, 835 
Field intensity, magnetic, dimensional formula, 
1789 

** strength, electrical, dimensional formula, 
1789 

Film, photographic, 1769 
Filter factors for photographic films, 1769 
Filters, heal, 1778 
” , X-ray, 1402 

Fine structure constant, probable value of, 1795 
“ structure doublet separation in hydrogen, 
probable value of, 1796 
** structure separation in deuterium, prob- 
able value of, 1796 

Fire extinguisliors for flammable substances, 33 
” hazards from chemicals, 6 
First aid for accidents, 1-5 
Fish, killing dosage of copper sulfate for, 806 
Fission products of uranium, 113 
Five-plu<*o logarithms, 1917 
Fixed carbon, definition of, 1733 
” oil, definition of, 1733 
** points for thermometer calibration, 889 
Fixing solutions for photography, 1760 
Flame temperatures, 825 
” tests for elements, 967 
Flammability of plastics, 849 
Flammable limits of gases, 824 

” liquids, gases, and solids, 32; 824 
Flash point of flammable substances, 32 
Flasks, glass, true capacity of, 998 
Flexural strength of plastics, 846; 849 
Flow measurement in pipes, 917 
** units and conversion factors, 1801 
Fluid, definition of, 1733 
Fluidexlracta, definition of, 1733 
Fluidity, dimensional formula. 1789 
Fluorescence, 1407 

** , definition of, 1733 

“ , laws of, 1744 

Fliioresccnt indicators, 960 
Fiuorinuted compounds for refrigeration, 1196 
Fluosilicic acid, density of aqueous solutions, 
1131 

Flux of induction, dimensional formula, 1789 
** , luminous, diroensioual formula, 1789 
Fluxes and solders, 872 
Folin's mixture for uric acid, 991 
Food, definition of. 1733 

, composition and use of, 774 
Force, dimensional formula, 1789 

** , oloctromotive (emf), definition of, 173f^ 

“ , electromotive (eraf), equations, 1718 
** units and conversion factors, 1801 
Ford degrees of viscosity, 1844 
Form, crystalline, definition of, 1727 
** and color of alkaloids, 722 
** and color of elements, 58; 100; 212 
** and color of glucosides, 738 
** and color of inorganic compounds, 21!ri 
** and color of minerals, 150 
** and color of organic compounds, 382 
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Formation^ heat of, definition of, 1733 

, heat of, of organic and inorganic 
compounds, 1576-1647 

Formic acid, density of aqueous solutions, 1125 
Formula index of organic compounds, 355; 1365 
“ index of organic liquids, 1365 

“ weight, definition of, 1733 

“ weights of elements, 212 

*• weights of inorganic coiufKmnds, 212 

weights of organic compounds, 382 
Formulas, dimensional, 1789 
“ of alkaloids, 722 

“ of gliiGosidos, 738 

“ of hormones, 746 

“ of inorganic compounds, 212 

“ of organic compounds, 382; 1277 

** of organic radicals, 350 

** of plastics, 847 

“ of synthetic rubbers, 848 

** fur calculating coal analysis, 81 8; 819 

** for calcululing properties of ceramic 

materials, 903 

** for denatured alcohol, 1779 

** and names of ceramic malerials, 899 

** and trade names of chemicals, 1078 

** and trade names of dyestiilT i nter- 

moiliales, 1078 

Four-place auti-loguriUims, table of, 1940 
** “ logarithms, table of, 1938 

Fraction, mol, definition of, 1740 
Fraunhofer designation of spectrum lines, 1228 
Free energy, defanition of, 1733 
“ energy, equation for, 1717 
“ energy, and heats of formation of com- 
pounds, 1576, 1631 
Freezing point, definition of, 1733 

“ fKjint lowering, equal ion for, 1715 
“ point, inoletmlar depression of, 1197 
“ point of aqueous anti-freeze s<ilution8, 
1192 

point of sulfuric acid, 1146 
“ mixtures and cooling baths, 1191 
Freon for refrigeration, 1196 
Frequency, dimensional formula, 1790 
Freundlich’s isotherm, equations for, 1713 
Friction, dimeiiHional formula, 1790 
Froehde’s reagent for alkaloids and glucosides, 
991 

FViisirum of pyramid or cone, 1879 
Fuels, heat value of, 817; 820 
Fuming sulfuric acid, 1149 
Functions of angles, 1881 

** and use of foods, 774 ^ 

Fundamental constants for pliysical chemistry, 
1792 , ^ 

Fused salts, surface tensions of, 1648 
Fusible alloys, 861 

Fusibility of minerals, 150 ^ , 

“ , Von Kobell’s and Ponfield s scales 

of. 151 . . ^ 

Fusing point and composition of pyroraetne 
cones, 892 . 

Fusion, latent heat of, defimlion of, 1733 

“ , latent heat, of various substances, 100; 

1545 

Galautogogue, definition of, 1733 
Galvanic cell, definition of, l^-^ 

Gamma radiation, definition of, 51; 

Gardner lithographic degrees of 'v^cosity, 1844 
“ -Iloldt degrees of viscosity, 1844 
Oargarismata, definition of, 1733 


Gas constant, definition of, 1734 
“ constant, symbol for, 1704 
** constant, values of, 1711 
“ coiistuut, probable value of, 1794 
I* , definition of, 1733 

, ideal, volume of, probable value, 1794 
, kinetic theory of, definition of, J737 
“ , factors for reducing to standard condi- 
tions, 1852 

“ flames, temperatures of, 825 
, perfect, definition of, 1743 
** , poisoning, treatment of, 4 

, volume of a perfect (ideal), probable value 
of, 1794 

** volume, conversion from liters to moles. 
1850 

** volume factors for reduction to standard 
conditions, 1852 

Gases, combustion constants of, 820 
** . , critical constants of, 1439; 1494 
“ , dielectric constants of, 1221 

and vapors, density of, 1439; 1494 
** , eipiations for, 1712 
**' , flammability limits of, 32; 824 
** , heat conductivity of, 1544 
“ , ignition temperatures of, 32; 824 
** , natural and manufactured, 820 
** , physiological response to various, 1755 

** , for refrigerants. J 196 
** , solubilities iu water at various tempera- 
tures. 1091 

“ , specific heat of, 1513 
** , Vau der Waals’ constants for, 1510 
“ , vis(u>sity of, 1662 

Gasoline, physiological response to, 1755 
Gay-Liissac hydrometer, 1868 
“ “ law, definition of, 1734 

General Electric (GE) photo speed ratings, 
1768-73 

Geometry, plane, 1876 
“ . solid, 1878 

Germicide, definition of, 1734 
Germicides, phenol coellicients of, 1756 
Gibbs’ udsorjilion equation for liquids, 1714 
" phase rule, definition of, 1734 
Gladstone and Dale formula, 1391 
Glass, chemical resistance of, 838 
“ electrode, 949 
“ , physical properties of, 834; 878 
** lined steel, pdiysical properties of, 834 
“ and porcelain, pormariont marking on, 
1776 

** vessels, true capacity of, 998 
Glucose, cuprous oxide and copper equivalent 
of. 1051; 1059; 1067 
** reduction values in blood, 1067 
Ghiooside, definition of, 1734 
Glucosides, physical constants of, 738 
Glyceride content of drying oils, 772 
Glycerine, see glycerol 
Glycorita, definition of, 1734 
Glycerol, density of aqueous solutions, 1127 
** , refractive index of aqueous solutions, 

1383 

, viscosities of aqueous solutions, 1669 
, -water solutions, freezing points of. 
1193 

Glycoside, see glucoside 
Gold, sec also auric and aurous 
** chloride, specific gravity of aqueous solu- 
tions, 1158 

** weights, density of, 1 848^ 

Graham’s law of effusion, definition of, 1734 
** law for gases, 1713 
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Gram-atomio weight, definition of, 1734 
** -molecular weight, definition of, 1734 
Gramg to Mev, probable value of conversion 
factor, 1796 

Gravimetric factor, definition of, 1734 

“ ^ factors and their logarithms, 1027 
Gravitational constant, probable value of, 1794 
Gravity, acceleration of, probable value of, 
1794 

** corrections for barometers. 1686-8 

** , specific, definition of, 1750 

** values at various stations, 1689 
Greek alphabet, 1873 
Grotthus, law of, 1734 

** -Draper law, definition of, 1744 
Ground water, 800 
Group boiling point numbers, 1479 
Guldberg and Waage, law of, 1734 
Gum, definition of, 1734 
Gums and resins, properties of, 764 
** and resins, solvents for, 1108 
Gunzborg *8 reagent for hydrochloric acid in 
gastric juice, 991 

Gyromagnetic ratio of the proton in hydrogen, 
probable value of, 1796 

H 

H and D speed, comparison with other ratings, 
1768 

Hagedorn and Jensen's method for glucose in 
blood, 1067 

Ha ger’s reagent for alkaloids, 991 
Half life, definition of, 1734 
** -life, symbol for, 1705 
** -life of nuclides, 113 
“ -wave potentials, 1069; 1073 
Hall effect coeificient, dimensional formula, 
1790 

Halloysite group of clay minerals, 204 
Hammond's sugar reducing values, 1 059 
Hanus solution for iodine numbers, 991 
Hardener for photography, 1760 
Hardness, brinell, definition of, 1722 

“ , Moh's scale of and working scale of, 

150 

** of materials of construction, 834; 

846; 854 
of minerals, 150 
•* of plastics, 846; 849 

•• of water, 800; 811 

“ of water, definition of, 1734 

Hazardous chemicals, 6 
Head, loss of, definition, 1738 
Heat capacity, see also specific heat 
** capacity, definition of, 1735 

“ capacity standards, 1499 

** capacity of calcium chloride brines, 1195 

conductivity of various substances, 874; 
1540 

** constant, atomic, probable value of, 1796 
** , dimensional formula, 1790 
** erpansion, coefficient, of plastics, 846; 
849 

** filters, solutions for, 1778 
** insulators, composition of, 874 
** insulators , heat conductivity of, 874 
“ insulators, physical and thermal proper- 

ties of, 874; 1541 

** , maclianical equivalent of, definition of, 
1739 

** , mechanical equivalent of, probable value 
of, 1794 

** quantity, definition (see calorie), 1724 


Heat-resistant alloys, 864 
“ , specific, definition of, 1750 
** , specific, calculation of, 1516 
** , specific, standards, 1499 

, specific, of calcium chloride brines, 1195 
, specific, of elements, compounds and 
various subsluncos, 1499; 1517 
** , specific, of gases and vapors, 1513 
" , specific, of mercury and water at various 
temperatures, 1499; 1539 
“ , specific, of plastics, 849 

summation, Hess’ law of, 1735 
** , symbol for. 1705 
** , theorem, Nenist.. equation for, 1717 
“ units and conversion factors, 1801 
“ of absorption, dofinitioii, 1719 
of combustion, definition of, 1726 
“ of combustion of coal, 817 ; 819 
“ of combustion of gases, 820 
** of combustion of various substances, 
1565 

“ of condensation, definition of, 1726 
“ conductivity of various substances, 1540 
** of decomposition, definilion of, 1727 
** of dilution, definition of, 1728 
of dissociation, definilion of, 1729 
** of evaporation of ammonia, 1456 
** of formation, definition of, 1733 
** of formotion of organic and inorganic 
compounds, 1576; 1631 
“ of fusion, dofinitioii of, 1733 
“ of fusion of various substances, 100; 1545 
** of hydration, definition of, 1736 
** of iouizalion, definition of, 1737 
" of liquefaction, definition of, 1738 
** of neutralization, definition 1741 

** of oxidation, definition of, 1742 

“ of reaction, definition of, 1747 
** of solution, definition of, 1749 
“ of solution of various compounds, 1502, 
1577 

** of subliniution, definition of, 1750 
“ of vaporization, definition of, 1753 
** of vaporization, equations for, 1715 
** of vaporization of elements and cem> 
pounds. 100; 1196; 1550 
" of vaporization of refrigerating gases 
1196 

Heavy liquids for mineralogical analyses, 208 
Hehner number, definition of, 1735 

number of fats, oils and waxes. 760 
Height, see altitude 
Helium atom, concept of, 51 
Hematinic, definition of, 1735 
Heraostiitic, definition of, 1735 
Henry's law, definition of, 1735 
Hess' law of heat summation, definition of, 1735 
Heterocyclic, definition of, 1735 
Heterosphere, 53 

Hexagonal system, definition of, 1735 
Hexahedron, 1879 
Homocyclic, definition of, 1736 
Homosphere, 53 
Honey, definition of, 1736 
Hormone, definition of, 1736 
Hormones, pro(>erties of, 746 
Household units of capacity, approximate 
values of, 1849 

Human body, elements in, 813 
Humidity, definition of, 1736 

** , solutions for maintaining constant- 

1420 

, symbol for, 1705 
** , tables, 1412-23 
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Hydragogue, definition of, 1736 
Hydration, heat of, definition, 1736 
Hydrazine, specific gravity of aqueous solu- 
tions, 1166 

Hydrioditi acid, refractive index of aqueous 
solutions, 1382 

“ acid, specific gravity of aqueous 
solutions, 1162 

Hydrobromic acid, refractive index of aqueous 
Bolu lions, 1382 

“ acid, specific gravity of aqueous 

solutions, 1162 

Hydrocarbon, defiuitiou of, 1736 
Hydrocarbons, logarithms of equilibrium con- 
stants, 1561; 1576 

Hydrochloric acid, refractive index of aqueous 
solutioiis, 1382 

“ acid, density of aqueous solu- 

tions, 1129 

Hydrocyanic acid, density of aqueous solutions, 
1131 

Hydrofluoric acid, specific gravity of aqueous 
solutions, 1 162 

Hydrofluosilicic acid, density of aqueous solu- 
tions, 1131 

Hydrogen atom, concei»l of, 51 

** atom, mass of, probable value of, 
1794. 

** chloride, physiological response to, 
1755 


** cyanide, physiological response to, 
1755 

•* cyanide, poisoning, treatment of, 4 

** efectr<jde, 947 

** equivalent of salts and other re- 

agents, 1003 

“ , heavy, 51; 69; 248 

•• ion concentration, definition of, 

1736 

** ion concentration, determination of, 

945; 951 

“ ion concentration range for i ndica- 
tors, 955 

, ionization potential, probable value 
of, 1797 

** , radius of electron orbit, probable 

value of, 1796 

*• fine structure doublet separation 

probable value of, 1796 
*• mass to mass of proton, ratio, 

probable value of, 1795 
peroxide, specific gravi ty of aqueous 
solutions, 1162 

** , Rydberg constant for, probable 

value of, 1795 

, solubility in water at various tem- 
peratures, 1092 

•* sulfide, physiological rosiionse to, 

1755 ^ . 

sulfide, iKiisoning, trcatraent ot, 4 
“ sulfide, solubility in water at various 
temperatures, 1093 
Hydrolysis, symbol for, 1705 
Hydrolytic proporlies of glucosides. Too 
Hydrometer, definition of, 17^^ o 
** conversion tables, I 806-0 

Hydrometers, various, relation between various 
scales, 1113; 1866; 1868 
Hydrosphere, 53; 94; 801; HOT 
Hydroxylamine, specific gravity of aqueous 
solutions, 1 166 . 

Hygrometers and hygrometryfl4il2-Jii 
Hygroscopic, definition of,JJoo 
Hypnotic, definition of, 1736 


Hypo, gravity of aqueous solutions, 

** fixing baths for photography, 1760 
Hypodermic, definition of, 1736 
Hypothesis, Avogadro^s, definition of, 1723 


Ice, density of, 172; 327; 1187 

, vapor pressure at various temperatures, 
1462 

“ cream ingredients, 798 
“ |K>int, probable value of, 1794 
loesahodron, 1879 

Ideal gas, volume of, probable value of, 1794 
Il^itiun temperatures of flammable substances, 
32; 824 

“ temperatures of gases, 32; 824 
Illito group of clay minerals, 204 
lllliminatioii, dimensiuriul formula, 1790 
luttnersion refractometer reading of methyl 
alcohol and ethyl alcohol, 1185 
refractometer scale conversion to 
true index, 1390 

Impact strength of plastics, 846; 849 
Im^irtnnt constants, table of, 1880 
Inches to cenlimolers, conversion table for 
barometry, 1680 

Index of organic compounds by formula, 355; 
1365 

** of organic liquid compounds by formula, 
1 365 

** of refraction, 1228 

** of refraction, calculation of, 1391 

•• of refraction conversion to immersion 
scale, 1390 

** of refraction, definition of, 1747 
** of refraction, equation of, 1391 ; 1715 

** of refraction of aqueous acid solii lions, 
1382 

** of rcfrac tion of aqueous alcohol solti lions, 

1185; 1384 

** of refraction of aqueous glycerol solu-. 
lions, 1383 

** of refraction of fats, oils and waxes, 
760 

** of refract ion, liquids for immersion meth- 
ods, 1394 

** of refraction of minerals, 150; 212; 1228; 
1393 

“ of rtif fact ion of synthetic rubbers, 853 
of refraclioii of water, 1382 
Indicator, definition of, 1736 
Indicators, acid -base, 955 
“ , lluorew^enl, 960 

“ , mixed, 957 

“ , oxidation-reduction, 960 

** , nreparutiori of solutions of, 987 

“ for electrical polarity, 1778 
Inductance, dimonsional formula, 1790 

units and conversion factors, 1801 
Inductivity, dimensional formula, 1790 
Industrial use of natural waters, 800 
Inertia, definition, 52 
Inflammability limits of gases, 32; 824 
Inflammable, sec also flammable 
Infra-red, dyes for sonaitizing photographic 
plates tor, 1767 

Infra-red photographic emulsions, 1771 
Infusa, definition of, 1736 
Ink for marking glass and |>orcolaiii, 1776 
Inorganic aqueous solutions, surface tensioxis 
of, 1652 

•* chemical nomenclature, 209 
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laorganio oom])oundB, ooefliGienUi of cubical 
expansion of, 1675 

** compounds, free energies of, 1576 
** compounds, heats of formation of, 

1576 

** compounds, heats of fusion of, 1545 

•• comiiounds, heats of vaporisation of, 

1550 

** compounds, physical constants of, 

212 

** compounds, solubilities of, in water 

at various temperatures, 1094 
** , definition of, 1736 

** ions, anodic depolarization poten- 

tials, 1072 

“ phosphors, 1408 
Insoluble fatty acids, constants of, 760 
Insulators, heat, properties of, 874 
Intensifier for photography, 1761 
Intensity, diraensioiiui formula, 1790 

** of spectra lines of the elements, 939 
Interatomic distances, 108 

** distance, definition of, 1722 
Interfacial tensions, 1656 
Intermediates, dyestuff, 1078 
Internationul atomic weights, see inside of 
back cover 

Intumescence, definition of, 1736 
Inversion table for silica, 901 
Invert sugar, cuprous oxide and copper equiva- 
lent of, 1051 

Iodic acid, refractive index of aqueous solu- 
tions, 1382 

“ ** , specitic gravity of aqueous solutions, 

1162 

lodimetry, primary standards for volumetric, 
1026 

lodiue number, definiliun of, 1736 

** number of fats, oils, and waxes, 756 
“ number of insoltihle fatty acids, 760 
** number of resins, 764 

** poisoning, trealinenl of, 4 

” , tincture of, preparation of, 996 

Ion, definition of, 1737 
“ product constant, table, 1088 
Ionic mobility, dimensional formula, 1790 
Ionic radius, definition of, 1737 
Ions, activity coeflicients, 1205 
** , anodic depolarization potentials, 1072 
“ , effective radii of, 108 
Ionization constant, derinilion of, 1737 

“ constants of a<!ids and bases, 1198 

** , heat of, definition, 1737 

“ prjtentials of elements. 111 

“ IK>tential of hydrogen, probable 

value of, 1797 
** , symbol for, 1705 

” theory, dehiiilion of, 1737 

Iron, see also ferric and ferrous 
** content of foods, 774 
** ammonium sulfate, specific gravity of 
aqueous solutions, 1161 
** chloride, density of aqueous solutions, 
1124 

** -constantan thermocouple calibration, ta- 
ble, 888 

“ group, analysis of, 962 
“ nitrate, specific gravity of aqueous solu- 
tions, 1161 

** sulfate, specific gravity of aqueous solu- 
tions, 1161 

Irritant, definition of, 1737 

Isobare, definition of, 50; 113 

Isochore, equation for Van’t Hoff’s, 1717 


Isochore, reaction or Van*t Hoff, definition iff, 
1747 

Isocyclic, definition of, 1737 
Isometric system, definition of, 1737 
Isopropyl alcohol-water solutions, freezing 
points of, 1193 

Isotherm, Freundlich*8, equations for, 1713 
Isotopes, abundance of, 113; 149 
“ , definition of, 50; 1737 

“ , table of, 113 

Isotropic crystals for determining refractive 
index, 1393 

** crystals, refractive index of, 1229 
Izod, definition of, 1737 

J 

Joule, international, probable value of, 1794 
Juice, definition of, 1737 

K 

k, Eotvos, 1649; 1714 
K series. X-ray emissioTi spectra of, 1398 
Kaolinite group of clay minerals, 205 
Kelvin degrees, see absolute zero 
Ketone, definition of, 1737 
Killing dosage of copper sulfate for fish, 806 
** dosage of various gases and vapors, 1755 
Kilograms, kilometers, kilowatts, etc., conver- 
sion into other units, 1801 
Kinematic viscosity, definition of, 1657 
Kinetic energy, definition of, 51; 1737 
** theory of gases, definition of, 1737 
King's fluid for algae preservative, 1778 
Kinney method for calculation of lk»iliiig points 
of comtKiunds. 1479 
von Kobell's scale of fusibility, 151 
Konseal, definition of, 1738 
Kopp’s rule, 1516 

L 

L series. X-ray emission spectra of, 1400 
Labels for shipping fiarninabfe siibstauces, 32 
Laboratory arts and recipes, 1774 

“ solutions, general reagents and 
special solutions, 987 
Lactodorisimetfjr hydrometer, 1869 
Lactometer scale conversions, table of, 1869; 
1870 

Lactose, cuprous oxide and copper equivalent 
of, 1051 

Lantern slides, developer for, 1759 
Lanthanum nitrate, specific gravity of aqueous 
solutions, 1165 

Large calorie, definition of, 1724 
Latent heat of fusion or vaporization, defini- 
tion, 1738 

** heat of fusion of various substances, 
100; 1197; 1545 

“ heat of vaporization, definition of, 1738 
** heat of vaporization of various sub- 
stances, 100; 1196; 1550 
Latitude of various stations, 1689 

** -gravity cx>rroction for barometers, 
1686-8 

Lattice, definition of, 1738 

“ constants of standard crystals, 1403 

Law, Boyle’s, definition, of, 1723 
“ , Bunsen-Roscoe, definition of, 1744 
** , Charles’, definition of, 1725 ^ ^ 

•* of constant proportions, definition of, 
1726 
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Law, Dalton's, definition of, 1727 
“ , I>iilon^ and Petit's, definition of, 1729 
** , Einstein phoUKjhemicul oquivaleiice, defi> 
nition of, 1744 

** , Faraday's, for electrolysis, definition of, 
1732 

“ , Gay-Lussac’s, definition of, 1734 
“ , Graham's, clotinition of, 1734 
“ , Grolthuss-Draper, definition of, 1744 
“ , Henry’s, definition of, 1735 
" , Hess’ heal summation, definition of, 1735 
“ of moss action, definition of, 1739 
** , periodic, definition of, 1743 
** , of Ramsay and Young, equations for, 
1714 

“ , Haoiilt's, definition of, 1746 
** , Raoiilt’s, equations for, 1715 
“ , Stoko’s emission, definition of, 1744 
“ of thermodynamics, definitions of, 1751 
“ of thermodynamies. equations for, 1716 
Laxative, definition oi, i73H 
Lead acetate, specific gravity of aqueous solu- 
tions, 1170 

“ nitrate, specific gravity of aqueous solu- 
tions, 1170 

, poisoning, treatment of, 4 
IjeChatcliei-Rraun principle, definition of, 1738 
Ijeduc eflFect ctiellicient, dimcusioiiul formula. 


1790 

Length of arc, 1877-8 

“ of circular arcs, 1876 

“ units and conversion factors, 1801 

Letter symbols and abbreviations, 1702 
Levorolatory, definition of, 1738 
Life, average, definition of, 1723 
“ , half, delinition of, 1734 
“ hazard of cherriicjals, 6 
Light, velocity of, prohsible value of, 1794 
Lignin, definition of, 1738 ^ 

Lines, Fraunliofer designation of, 1228 

“ of spectrum used in refractive index, 
1228 

Linear expansion, coefficients of, 1678 
Linimenta, definition of, 1738 
Liquefaction, definition of, 1738 

“ , heat of, defiiiitum, 1738 

Liquid, definition of, 1738 

crystal, dofinitioii of, 1738 
“ measure units and conversion factors. 


“ ^xtiires for determining refractive 

** standards for determining refractive 

Liquids'” IK* solutions, heat conductivity of, 

“ , coefiicients of compressibility of, 1670 

“ Reilstein Handbiich references for, 

’ 382, 1277 , . . « 

“ coetficients of cubical expansion of. 

’ 100; 1675 

“ , densities of, 1277 , nni; 

“ , density of various (aPPff ^ 

•• . dielectric constants ot, 

, electrical condnctivily of, 1209 
“ ’ equations for, 1713 

“ ’ ‘h^yTror-mincralogicaJ analyaea, 208 

“ refractive index ^77 

« refractive index, of. 1391 

“ . surface tensions of. 100, 

“ ; swelling of synthetic rubber by, 846. 

853 , 

“ , viscosity of various, 1657 


Liquores, definition of, 1738 
Liter, probable value of. 1794 

of gas, molar equivalent at various tem- 
peratures and pressures, 1850 
Lithium bromide, specific gravity of aqueous 
solutions, 1 165 

“ cliloride. specific gravity of aqueous 
solutions, 1165 

“ hydroxide, specific gravity of aqueous 
solutions, 1165 

** iodide, specific gravity of aqueous 

solutions, 1165 

“ nitrate, specific gravity of aqueous 
solutions, lll>5 

“ sulfate, specific gravity of aqueous 

solutions, 1165 
Lkhosphere, 53, 93 
Lithotriptic, definition of, 1738 
Litmus solution for indicator, preparation of. 
992 

Locality for octMirrencc of minerals, 150 
Lc^arithin, definition of, 1912 
L^uri thins, 1912; 1938 

“ , common or Rriggsinn, 1913 

“ , (common) of numbers, five-place 

table of, 1917 

“ , (ccimmon) of numbers, four-place 

table of. 1938 

“ , ((toinrnoii) of numbers to seven 

places, 1935 

“ , explanation of use, 1912 

** , Naporian or iiatnrul, 1913 

** of equilibrium conslunls, 1561; 

1576 

“ of gravinielrii; factors, 1027 

** of vohiiiietrii; factors, 1020 

“ .laws of, 1912 

Logarithmic constants, I8H0 
Longitude of various stations, 1689 
Lorenz and IjorenU equation, 1391; 1715 
Ijosciimidt niimher, probable value of, 1795 
lx>BS of head, d<*fiMjlion of, 1738 
Lowering of free/itig point and of vapor pres- 
sure, equations, 1715 

“ of freezing point and of vniKir pres- 
sure, molecular, 1197 
Lozenge, definition of, 1739 
Luminescence, 1407 

“ , definition of, 1739 

“ c(|iii valence law, definition of, 

1744 

Luminosity, symbol for, 1705 
Luminous fiux, dimensional formula, ^7*)0 

“ intensity, dimensional formula, 1790 
Luster of minerals, 150 


M 

M series, X-ray emission spectra of, 1399 
JVlacllvui lie’s buffer mixtures, 952 
MacMichacl degrees of viscosity, 1844 
Magraae, definition of, L739 
Magnesium bromide, specific gravity of aque- 
ous solutions, 1165 

“ chloride, specilic gravity of aque- 
ous sohitions, 1165 

** chloride brines, properties of, 1194 
* ioilide, specific gravity of aqueous 
solutions. 1165 ^ 

*• nitrate, specilic gravity of aqueous 
solutions, 1165 ^ 

** sulfate, specific gravity of aqueous 
solutions, 1166 
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Magnetic, definition of, 1739 

“ effects, dimensional formula, 1790 

*• moment of the electron, probable 

value of, 1796 

moment per mole for one Bohr 
magneton per molecule, probable 
value of, 1796 

*• units and conversion factors, 1801 
Magnetomotive force, dimensional formula, 
1790 

Mai rneton, nuclear, probable value of, 1796 
Malleable, definition of, 1739 
Maltose, cuprous oxide and copper equivalent 
of, 1051 

Manganese bromide, specific gravity of aaueous 
solutions, 1166 

“ chloride, specific gravity of aqueous 
solutions, 1166 

** nitrate, specific gravity of aqueous 
solutions, 1166 

** sulfate, specific gravity of aqueous 
solutions, 1166 

Manganin resistance wire. 832 
Manometers, 917 
Mantissa. 1913 
Mariotte’s law, 1739 
Marking of porcelain and glass, 1776 
Marme*8 reagent for alkaloids, 992 
Marquis" reagent for alkaloids, 992 
Mass and energy, equivalence of, 52; 1796 
** absorption for X-rays, 1403-6 

** action law, definition of, 1739 

** , active, definition of, 1719 

“ concentration, conductivity, etc., di- 

mensional formula, 1 790 
** of hydrogen atom and other light nuclei, 
113; 1794 

** number, definition of, 1739 

** numbers of elements, 113 

“ of proton, probable value of, 1794 
** , symbol for, 1705 
** units and conversion factors, 1801 
Massae, definition of, 1739 
Materials of construction, 834 
Mathematical symbols, 1942 
Matter, modern concepts of, 50 
Maumene numl>er, definition of, 1739 

“ number of fats, oils and waxes, 760 
Mayer's reagent for alkaloids, 992 
Mechanical equivalent of heat, definition of, 
1739 


** equivalent of heat, probable value 
of. 1794 

** properties of cast metals, 862; 866 
** properties of plastics, 846; 849 
Medical prescription notation, 1754 
Medicated pencil, definition of, 1739 
Medicinal use of vitamins, 790 
Mellila, definition of, 1739 
Melting point, see also freezing point 
point, definition of, 1739 
** point of alkaloids, 722 

** point of alloys, 854; 872 

** point of ceramic materials, 900 

** point of compounds unefiil for deter- 
mining melting points with the micro- 
scope, 1395 

** point of elements, 100; 212; 154.5 

** point of flammable substances, 32 

** point of gluoosides, 738 

” point of hormones, 746 

** point of inorganic compounds, 212 ; 900 

** point of insoluble fatty acids, 760 
** point of organic compounds, 376; 382 


Melting point of resins, 764 ' 

“ point of sulfuric acid, 1146 
Mensuration formulas, 1876 
Mercuric chloride, specific gravity of aqueous 
solutions, 1163 

Mercury, density of, at various temperatures. 
1188 

** , beat capacity table, 1499 

** , poisoning, treatment of, 4 

** , purification of, 1778 

** , specific heat of, at various temper- 

atures, 104; 1499; 1539 
** , vapor pressure of, at various temper- 

atures, 1453 

“ , volume of, at various temperatures, 

1188 

Mesopaiise, 53 
Mesosphere, 5.3 
Metal, definition of, 1739 
** , cast, properties, 862; 866 

“ shrinkage, definition of, 1739 
Metalloid, definition of, 1739 
Metals and alloys, etching solutions for, 868 
** and alloys, physical properties of, 854; 
864 

** , analysis and qualitative tests fur, 

961; 968 

** , electromotive series of, 1218-9 

** , heal conductivity of various, 1540 

** , surface tensions of, 100; 1648 

Methane, solubility in water at various teinper- 
atures, 1093 

Method for balancing ^uations, 1005 
Methoxyl number, definition of, 1740 
“ number of resins, 764 
Methyl alcohol, refractometor readings of aque- 
ous solutions, 1185 

** alcohol, specific gravity of aqueous 
solutions, 1182 ^ 

alc;ohol-wuter solutions, freezing points 
of, 1192 

** bromide, physiological response to, 
1755 


“ chloride, physiological response to, 1755 
“ chloride for refrigeration, 1196 

“ orange for indicator, preparation of 

solution, 992 

** red for indicator, preparation of solu- 
tion, 993 

Metric units and conversion factors, 1801 
Mho, definition of, 1740 
Microscopy tables, 1393-5 
Milk, composition of, 795 
“ sugar, cuprous oxide equivalent of, 1051 
Milb, speed of ball, 902 

Millon*s reagent for proteins and phenols, 993 
Mineral, definition of, 1740 
“ oil, definition of, 1740 
Mineralogical analysis, specific gravity de- 
terminations, 208 
Minerals, properties of, 150 

“ .refractive index of, 150; 212; 1228; 


139.3 

“ , refractive index, calculation of, 1391 

“ , liquids for specific gravity of, 208 

Miscellaneous constants, 1793; 1880 
Misturae, definition of, 1740 
Mixed indicators, 957 
Mixtures for cleaning glass, etc., 1776 
“ for freezing and cooling. 1191 
Mobility, ionic, dimensional formula. 1790 
Mobilmeter degrees of viscosity. 1844 
Modulus, symbol for, 1706 

“ , Young’s, dimensional formula, 1790 
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Modulus of compression, dimoiisioiial formula. 
1790 

of elusticity, definition of, 1740 
of rigidity, diineiiuioiml formuht, 1790 
Mohs* scale of hardness, 1 50 
Mohr's solution and salt, 99H 
Moist air, density of, 1452 
Moisture in air, 1412-2.1 
“ in wood, 814 
Mol fraction, definitfon of, 1740 
Molal elevation of boiling {Kant, definition, 1723 
Molality, definition of, 1740 
Molar equivulenl of a liter of gas at various 
temperatures and pressures. 1850 
Molanty, definition of, 1740 
Moldability of plastics, 849 
Mole, definition of, 1740 
Molecular boiling point numbeis, 1481 

** depression of freezing point, 1197 

** depression of fcee/.iog point, defini- 
tion, 1740 

“ elevation of the boiling point, 1197 
surface energy, equation for, 1714 
** volume, definition of, 1740 

** weight, definition of, 1740 

weight of ceramic niuLerials, 912 
“ weight of elements, 212^ 

“ weight, equations for, 1714, 1715 

“ weigiil, eqiiutiona ft»r gases, 1712 

“ weight of inorganic com pounds. 212 
“ weigh! of organic comDounds, .382 
“ weight of solutes, ecjuations Coi, 1715 

Molecule, definition of, .50, 1740 
** , symbol for, 1706 

Moment, symbol for, 1706 - 

“ , proton, probable value of, 14 96 

“ , of a force, dimensional fonnulu, 1790 

Monoclinic system, definition of,, 1740 
Montmorillonite group of day minerals, 20.> 
Morpliine, poisoning, treatment ol , a 
Motor depressant, defimlion of, 1741 
“ excitant, definition of, 1741 
Mucilagines, definition of, 1741 , 

Munson and Walker method for determination 
of sugars, 1051 - 

Mydriatic, definition nf. I/-*! 

Myotic, defimtioii of, 1741 

N 

Names of alkaloids, 722 
“ of alloys, 854 , 

of ceramic materials, 899 
of cheinic:uls, 899 ; 1078 . - , -,7 

of dyes for photography. 1765 1767 

01 dyestuff I nterniediutes, 1078 

of fats, oils and waxes, 7 j 6 
of foods. 774 

Cf&"c“i«nd..212 

of organTc compounds, S82; 1277 
of organic radicals, 350 
of organic ring systems, 441 
of photographic developers, 176 j 

of resins, 764; 1108 
of vitamins, 790 
of wood, .**!'*'• 

Narcotic, defiuilion of, 1741 

dimonsional formula, 


Nessler's reagent for ammonia, 993 
Neutralization, heat of, definition, 1741 
Neutron, atomic weight, probable value of, 
1794 

** , Compton wave length, probable value 

of, 1796 

** , concept of, 50 

** , de Broglie wave length, probable 

value of, 1797 

** energy, probable value of, 1797 
** rest-mass, probable value of, 1795 
“ velocity, probable value of, 1797 
New York Board of Health lactometer conver- 
sion to other scales, table of, 1870 
Nichrome wire, properties of, 829 
Nickel bromide, specific gravity of aqueous 
solutions, 1169 

** chloride, specific gravity of aqueous 
solutions, 1169 

** nitrate, specific gravity of aqueous solu- 
tions, 1169 

“ sulfate, specific gravity of aqueous solu- 
tions, 1 169 

Niobium, see also coliimbium 
Nitric acid, density of aqueous solutions, 1133 
“ oxide, solubility in water at various tem- 
peratures, 1093 

“ vapors, iHiisoning, treatmeut of, 5 
Nitro corajiouiids, ixiisoning, treatment of, 5 
Nitrogen, solubility in water ul various tem- 
peratures, 1093 

Nomenclature of inorganit*. compounds, 209 
** of organic, compounds, 334 

Nomograph, 1872 

Non-carbonule hardness, definition, 1741 
Non-ferroijs alloys, 854; 867 
Nouinctul, delinition of, 1741 
Normal oxidation jiotenlials, 1212 
“ solution, definition of, 1741 
“ (dci’i-) aolut.iims and reagents, 1000 
Notation, mathematical, 1942 

“ , medical prescription, 1754 

Nuclear magneton, probable value of, 1796 
Nuclides, table of, 113 
Number, atomic, 50, 113; inside back cover 
“ , atomic, (Minition of, 1722 

“ , Avogadro’s, definition of, 1723 

“ , Avogadro’s, probable value of, 1795 

“ , Loschraidt, probable value of, 1795 

, transference, definition of, 1752 
Numbering of organic ring systems, 341 
Numerical constants, 1793; 1880 

** index for refractive index, 1374 

“ prefixes, 354 

“ tables of squares, cubes, ole. , 1882 

Nylaiider’s solution for glucxwe, 993 


o 


i)bormayer’8 reagent for indoxyl in urine, 993 
D^urrence of elements, 58 ; 93; 813; 1 107 


Ocean water, 1107 
Octahedron, 1879 , r 

Octane niimbor, definition of, 1741 
Odor of refri^ornting gases, 1196 
Ohm, definition of, 1741 
Oil, definition of, 1741 
Oils. constanU of amraal and vegetoble, 750 
*» ^ drying, glyceride content of, 772 
Ointment, definition of, 1741 
Olca, definition of, 1742 
Oleat4i, definition of, 1742 
Olefin, definition of, 1742 
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pMMure of refrigerating gases, head and suc- 
tion, 1196 

^ of steam at various temperature, 
1464 

“ , symbol for, 1706 

-temperature relation from Cox chart. 
1482 

** units and conversion factors, 1801 
” , vapor, definition of, 1752 

** , vapor, equations for solutions, 1713 

** , vapor, of various aqueous solutions. 

1835 


** , vapor, of various substances, 1424; 

1453; 1483 

Pretone-water solutions, freezing points of, 
1192 

primary standard, definition of, 1745 
“ volumetric standards, 1026 
Principle of LeChatelier-Braun; definition of. 
1738 

Prism, 1879 

Probable values of the general physical con- 
stants, 1793 

Proof of alcohol, conversion from percentage, 
1186; 1868 

Proof spirit, definition of, 1745 
Properties of ceramic raw materials, 899 
** of the elements, 58; 100; 212 

“ of minerals, 150 

“ of refrigerants, 1 196 

** of saturated steam, 1464 

Property, additive, definition of, 1720 
Prophylactic, definition of, 1745 
Proportions, law of constant, definition of, 1726 
Propyl (iso) alcohol-water solutions, freezing 
points of, 1193 

Propylene glycol-water solutions, freezing 
points of, 1193 ^ 

Protective, definition of, 1745 
Protein, definition of, 1745 
** content of foods, 774 
Proton, atomic weight, probable value of, 1794 
“ , Compton wave length, probable value 

of. 1796 

** , de Broglie wave length, probable value 

of, 1797 

** , definition of, 50; 1745 

** and electron separation in hydrogen, 
probable value of, 1796 
“ in hydrogen, gyromagnetic ratio, 
probable value of, 1796 
“ mass, probable value of, 1794 
** mass io electron mass, ratio, probable 
value of, 1795 

“ mass to mass of hydrogen, ratio, prob- 
able value of, 1795 

** moment, probable value of, 1796 
“ , number, definition of, 1742 

** rest-mass, probable value of, 1795 
Psychrometry, 1414 
Public water supplies, analyses of, 800 
Pulmonary sedative, definition of, 1746 
Pulveres, definition of, 1746 
Purgative, definition of, 1746 
Purification of mercury, 1778 
Pustulant, definition of, 1746 
Pyramid, 1879 

P^dine, poisoning, treatment of, 5 
Pyrometric cones, fusing points and composi- 
tion of, 892 


Quadrilateral, area of, 1876 
Qualitative analysis, outline for, 961 


a ualitative spectrographic analysis table, 921 
uantity, dimensional formula, 1791 
** units and conversion factors, 1801 
Quantum, definition of, 1746 

** energy conversion factors, probable 
values of, 1^96 

” theory, definition of, 1746 

a uartz weights, density of, 1848 
uevenne lactometer conversion to other scales^ 
table of, 1869; 1870 
Quinhydrone electrode, 948 


R 

Radiation, alpha, definition of, 1720 
** , beta, definition of, 1723 

“ . concept of, 51 

** conslauta, probable values of, 1796 

** , gamma, definition of, 1733 

“ from elements, 113 
“ , intensity, dimeiisional formula, 1791 

Radical, definition of, 1746 
Radicals, names and formulas of organic, 350 
Radii of atoms and ions, 108 
Radio detector minerals, 207 
Radioactive consiant, definition of, 1746 
elements, table of, 113 
“ minerals, 150 
Radioactivity, definition of, 52; 1746 
Radius, atomic, definition of, 1722 

“ , first Bohr, probable value of. 1796 

“ of electron orbit in normal hydrogen, 
probable value of, 1796 
Raman effect, definition of, 1746 
Ramsay and Young, law of, definition of, 
1714 

Rank of coal, 816 

Rankine to other temperature scales conver- 
sion, 1856 

Raoult^s law, definition of, 1746 
** law, equation for, 1715 
Rare earth, definition of, 1747 
Rates of reaction, equations for, 1717-8 
Ratio of chemical to physical scale of atomic 
weights, probable value of, 1793 
of grating and Siegbalm scales of wave 
lengths, probable value of, 1795 
“ of h/e, probable value of, 1795 
** of mass of deuterium to mass of deu- 
tcrou, probable value of, 1795 
** , mass hydrogen atom to mass electron, 

probable value of, 1 795 
** , mass proton to mass electron, probable 

value of, 1795 

Reacting weight, definition of, 1747 
Reaction, exothermic, endothermic, 52 

“ of sulfuric acid on alkaloids, 722 

** coefficients, Stabler 's, 811 

“ isochore, definition of, 1747 

** , heat of, definition of, 1747 

“ , equations for rales of, 1717-8 

** , symbols for, 1707 

Reagents, deci-normal solutions of, 1003 
* and special solutions, 986 

** , organic, for inorganic analysis, 968 

Reaumur to other temperature scales conver* 
sion, 1856 

Recipes and arts for the laboratory, 1774 
Reciprocals, table of, 1902 
Rectangle, 1876 

Reduced mass of electron in hydrogen atom. 

probable value of, 1795 
R^ucer for photography, 1762 
Reducing agent, definition of, 1747 
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Reduciiiff and oxidizing standard solutions, 
preparations of, 1000 
Reduction, delinition of, 1747 
“ factors, 1801 

** -oxidation indicators, 960 

values of glucose in blood, 1067 
“ of barometer reading to standard 

conditions, 1679 

“ of barometer to sea level, 1697 

“ of gas volumes to standard condi- 

tions, 1852 

of specilic gravity in air to in vacuo, 
1115 

of weighings in air to in vacuo, 1848 
Redwood viscosity, conversion to other scales, 
1843-4 

Reflection, law of, 1747 
Refraction, index of, definition of, 1747 

** , index of, equation for, 1391 ; 1715 

“ , law of. 1747 

Refractive (umstunts of elements and groups, 
1391 

“ index, 1228 

“ index, calculations of, 1391 

** index, conversion to immersion 

scale, 1390 

** index, crystals for detoriniuing, 1393 

** index, delinition of, 1747 

“ index of aqueous acid solutions, 1302 
** index of aqueous alcohol solutions, 
1185; 1384 

** index of aqueous glycerol soluiions, 
1383 

** index offals, oils and waxes, 760 

** index, liquid mixtures for determin- 

ing, 1393 

index, liquid standards for determin- 
ing. 1394 

** index of luxuids, 1277 

“ index of liquids, formula index for, 

1365 

** index of inineruls, 150, 212, 1228; 
1393 

“ index of synthetic rubbers, 853 

** imlex of various 8iJbstati<;os (ap- 

proximate), 1394 
“ index of water, 1382 

Hefructonieter readings of methyl and ethyl 
alcohols, 1185; 1384 

Refractory materials, physical properli(5S of, 
836 

Refrigern/it, dcliiii|ion of, 1747 
Rf^frigerants, physical properties of, 1196 
Refrigeration materials and their properl.ies, 
1192 

Roichert-Meissl number, definition of, 1747 
** -Melssl number of fats, oils and waxes, 
756 

Relative density and volume of water and 
mercury at. various tempera Lures, 1 188 
“ humidity, 1414 

Reluctance, magnetic, dimensional formula, 
1791 

Rcmovol of markings on porcelain, 1777 
Resin, definition of, 1748 
Resins, chemical resistance of, 842 ; 846 
“ , constants of, 76 1« 

“ , mechanical, physical and electrical 

properties of, 842; 846; 849 
‘ * , solvents for, 1J08 

Resistance, dimensional formula, 1791 

“ .electrical, of solutions, equations 
for, 1715 

** , electrical, of wires, 829; 832 


Resistance wire, 829 

** and resistivity units and conversion 

factors, 1801 
, symbol for, 1707 
Resistivity, definition of, 1748 

“ , dimensional formula, 1791 

‘I of elements, 100; 833 

“ of fdasticH, 849 

Resolvent, definition of, 1748 
Respiratory sedative, definition of, 1748 
stimulant, definition of, 1748 
Rest-mass, probable value of, 1795 
Restorative, definition of, 1748 
Rhonbohotlrui system, detiuiliou of, 1748 
Rhombus, 1876 
Richter hydrometer, 1868 
Rigidity, dimensional formula, 1791 
Ring systems of organic chemistry, 341 
River water, analyses, 800 
Rochelle salt, specific gravity of aqueous solu- 
tions, 1168 

Roentgot) rays (see X-rays), 1,398 
Roots, table of, 1882 
Hotiiioii, optical, of alkaloids, 722 
" , critical, of hormones, 746 

** , symbul for, 1707 

Rotelory jiower, dimensional formula, 1791 
*' |>owcr units and conversion factors, 
1801 

Rubber, ohemie.al resistance of, 846; 853 

“ , hard and soft, jiliysit^al properties of, 

835 

** , synthetic, 848; 853 

Rubefacient, definition of, 1748 
Rubidium bromide, specific gravity of aqueous 
solutions, 1170 

** chloride, specific gravity of aqueous 
solutions, 1170 

** imlido, specific gravity of aqueous 
solutions, 1170 

** nitrate, specific gravity of aqueous 
Holiitiuus, 1170 

sulfate, specific gravity of aqueous 
solutions, 1 170 

Rule, fJibbs’ phase, definition of, 1734 

, [Nornst-Riiigimrn, equation for, 1715 
“ , Troulon’s, equation for, 1715 
Ryflbcrg and related constants, probable values 
of, 1795; 1797 


s 


Sackur-Telrode constant r*»’nbable value of, 
1796 

Safe current carrying capacity of copper wire, 
832 

Salomeler hydrometer, 1 114; 1869 
Salt, definition of, 1748 
“ hydrometer, 1114; 1869 
** , specific gravity of aqueous solutions, 1168 
“ waters, 800; 1107 
Suits, fused, surface tensions of, 1648 
“ (deci-norroul), solutions of, 1003 
Samarium nitrate, specific gravity of aqueous 
Boluitons, 1170 

Saimnification, definition of, 1748 

** number, definition of, 1748 

** number of fats, oils and waxes, 

756 

“ number of resins, 764 

Saturated air, mass of water vapor in, 1412 
“ solution, definilion of, 1748 
Saybolt viscosity, conversion to other scalet^ 
1843-4 



1M4 


IND£X 


Scalds and burns, treatment of, 1 
Stdieibler's reagent for alkaloids, albumoses and 
peptones, 995 

Scheiner speed, comparison with other ratings, 
1768 

Schrodinger constant for a fixed nucleus, prob- 
able value of, 1796 

“ constant for the hydrogen atom, 
probable value of, 1796 
Schweitzer*s reagent, solvent for cotton, 995 
Screens and sieves, standard scales, 910 
Sea level reduction of barometer, 1697 
“ water, 801; 1107 

Second radiation constant, probable value of, 
1796 

Sectile, definition of, 1748 
Sector, area of, 1877 
Sedative, definition of , 1749 
^ger cones, 892 
Segment of a circle, 1877 

Seletiic acid, specific gravity of aqueous solu- 
tions, 1162 

Semi-alterative, definition of, 1749 
Sensitive linos of the elements, 939 
Separation of iron and aliiiniiiiim groups, 962 
" of proton and electron in normal 
hydrogen, probable value of, 1796 
Series, electromotive, of metals, 1218-9 
Seven-place logarithms, 1935 
Sheibley's reagent, 980 
Shipping containers for chemicals, 6 

labels for fiammable substances, 32 
Shrinkage, definition of, 1749 

** allowance for cast metals, 862 
“ conversion tables for firing and dry- 
ing ceramic materials, 905 
Sialogogues, definition of, 1749 
Stegbahn x-iinits to milliaugstroms, probable 
value of conversion factor, 1795 
Sieves and screens, standard scales, 910 
Sinia of the trigonometric functions, 1881 
Silica, chemical resistance of, 838 
“ inversion table, 901 
“ . phy8i(’,al properties of, 834 
Silicon dioxide inversion table, 901 
Silver fluoride, specific gravity of aqueous solu- 
tions, 1158 

** group, analysis of, 961 
** nitrate, specific gravity of aqueous solu- 
tions, 1158 

** salts, poisoning, treatment of, 5 
Simpson’s rule, 1878 

Single electrode potential, definition, 1749 
•* electrode potentials, 1212 
“ fluid cells, composition and emf of, 1220 
Sink and float, specific gravity liquids for, 208 
Skin friction cooflicieiit, dimensional formula, 
1791 

Soap, definition of, 1749 
** solution for hardness in water, 995 
Sodium acetate, specific gravity of aqueous 
solutions, 1168 

** acid carbonate, specific gravity of 
aqueous solutions, 1167 
** acid sulfite, density of aqueous solu- 
tions, 1142 

** arsenate, specific gravity of aqueous 
solutions, 1167 

** azide, specific gravity of aqueous solu- 
tions, 1168 

** bromate, specific gravity of aqueous 
solutions, 1167 

** bromide, specific gravity of aqueous 
solutions, 1167 


Sodium carbonate, specific gravity of aqueou^, 
solutions, 1167 

** chloride, specific gravity of aqueous 
solutions, 1168 

** chloride brines, properties of, 1194 
“ chloride hydrometer, 1114; 1869 

“ chromate, specific gravity of aqueous 

solutions, 1168 

dichromale, specific gravity of aqueous 
solutions, 1168 

“ fluoride, poisoning, treatment of, 5 
*' hydroxide, density of aqueous solu- 
tions, 1139 

“ hydroxide, humidity and aqueous ten- 
sion, 1423 

“ iodute, sponifle gravity of aqueous solu- 
tions, 1168 

nitrate, specific gravity of aqueous solu- 
tions, 1168 

“ nitrite, specific gravity of aqueous 
solutions, 1168 

“ perchlorate, specific gravity of aqueous 
solutions, 1168 

“ phosphate, specific gravity of aqueous 
solutions, 1169 
“ -potassium alloys, 867 

“ -potassium tartrate, specific gravity of 

aqueous solutions, 1168 
** silicate, density of aqueous solutions, 
1140 

“ sulfa t c, specific gravity of aqueous solu- 

tions, 1169 

** sulfide, density of aqueous solutions, 
1169 

“ sulfide, specific gravity of aqueous 
solutions, 1169 

** sulfite, specific gravity of aqueous solu- 
tions, 1169 

“ tartrate, specific gravity of aqueous 
solutions, 1168 

** tetraborate, specifii* gravity of aqueous 
solutions, 1 167 

thiosulfate, specific gravity of aqueous 
solutions, 1169 

tungstate, specifics gravity of aqueous 
solutions, 1169 
Solders and fluxes, 872 
Solid, definition of, 1749 
Solids, density (approximate), 1186 
** , dielectric constants of, 1225 

** , flammable, 32 

“ , refractive index of, 150; 212; 1228; 1393 
** in milk, 796 

“ in water, 800 

“ , various, heat conductivity of, 1541 

SoUdiflcatioii point, defiriilioii of, 1749 

point of fats, oils and waxes, 756 
** point of insoluble fatty acids, 760 
“ point of resins, 764 
Solubility, definition of, 1749 

, dimensional formula, 1791 
, of alkaloids, 722 

of cane (or beet) sugar in water at 
various temperatures, 1106 
of elements, 212; 1091; 1094 
of gases in water at various tempera- 
tures, 1091 
of glucosides, 738 
of gums, 764; 1108 
of hormones, 746 

of inorganic compounds, 212; 1091; 
1094 

of inorganic com|)ounds in water at 
various temperatures, 1094 
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Solubility of minerals, 150 

of organic compounds, 382 
** of resins, 764; 1108 

“ of wood, 814 

“ prociuct, definilion of, 1749 

“ product, table, 1088 

Solute, definition of, 1740 
Solutes, equations for molecular weight of, 1715 
Solution, definilion of, 1749 

, heat of, dclinition, 1749 
, heat of, of various compounds, 1502; 

1577 

, normal, delinitiun of, 1741 
** , saturated, definition of, 1748 

“ , supersaturated, definilion of, 1750 

Solutions, coefficients of compressihility of, 
1670 


, coefficients of expansion of, 1675 
, deci-jiormal, of salts nnd oilier re- 
agents, 1003 

, densit y of aqueous, 1118; 1158 
, electrical conductivity of, 1206 
, equations for, 1715 
, heat conductivity of, 1542 
, indicator, preparation of, 987 
, special and general laboratory, 986 
, specific viscosity of aqueous, 1665 
, standard volumetric, 1000 
, surface tensions of, 1652 
, weight of aqueous, 1118; 1158 
, for cleaning glass, efc , 1776 
f<ir etching alloys, 868 
for heat filters, 1778 
for inaintuiuing constaTit humidity, 
1420 


“ for photography, 1757 
Solvent, definition of, 1749 
Solvents for gums uikI resins, 1108 

“ , organic, arranged in order of their 

boiling points, 1 110 
Soiniiifacienl,, dofinilion of, 1749 
Somogyi’s method for glucose in blood, 1067 
Son nciischcin’s reagent for alkaloids, 996 
Soporific, definition of, 1749 
Sources of liorraoucs, 746 
“ of resins, 764 
of vi tarn ins, 790 

Special reagents for inorganic analysis, 968 
“ solutions and reagents, 986 
Specie, definition of, 1750 
Specific gravity, sec also density 
“ gravity, definition of, 1750 
“ gravity, conversion to density at any 
temperulurc, 1116 

“ grjvvity, r^orrections for the buoyant 
effect of the air, 1 1 15 

“ gravity of air at various temperatures, 
1411 


gravity of alloys, 854 
** gravity of aqueous solutions, 1118 
“ gravity of aqueous aiiti-freeze solu- 
tions, 1191 

“ gravity ol aqueous solutions of ethyl 
alcohol, 1172-81 

“ gravity of aqueous solutions of methyl 
alcohol, 1182 

** gravity of denatured alcohol, 1779 
“ gravity of elements, 100; 212 
“ gravity of fats, oils and waxes, 756 
“ gravity of heavy liquids, 208 

gravity of inorganic compounds, 212 
“ gravity of materials of construction, 
834; 846; 854 

** gravity of minerals, 150; 1186 


Specific gravity of organic compounds, 382; 
1277 

“ gravity of plastics, 849 
gravity of rosins, 764 
** gravity of urine, 813 
“ heat, see also heat capacity 
** heat conLeiit, atomic, probable value of, 
1796 


“ heal, definition of, 1750 
** heal, cahulntion by Kopp's rule, 1516 
“ heal of calcium chloride brines, 1195 
** heal of compounds and various sub- 
staucfs, 1499; 1517 

“ heat ol elements, 100; 1499, 1513; 
1517 

** heat of gases and vapors, 1513 
** heat of phis tics, 849 

heat of rcfrigeraling gases, 1 196 
** heat of mercury and water at various 
tempera lures, I49Q, 15.39 
** refractive energy, 1391 

** vi8c^o8ity, relation to absolute viscosity, 

1665 

“ viscosity of various substances, 1657 
“ vuhirne of ammonia at various tem- 
peratures, 1456 

** volume of mercury at various tem- 
peratures, 1 188 

“ volume of stinim at various tempera- 
tures, 1464 

** volume of water at various tempera- 
tures, 1188 

Spectra, wave length of the principal linos of 
elements, 921 ; 939 

“ , \-ray emission of K series, 1398 
“ , X-ray eiiiission of L series, 1400 
“ , X-ray emission of M series, 1399 

Spectrographic qualitative analysis, table of, 
921 

Spectrum, definition of, 1750 

“ lines, Fraunhofer designation of, 
1228 


“ lines used in refraction, 1228 
Speed, symbol for, 1707 

** ratings of photographic emulsion, 1769 
** of hall mills, 902 
Sphere, 1879 

Spherical sector, volume of, 1879 
“ segment, 1 879 
Spinanl, definition of, 1750 
Spirit!, deiinition of, 1750 
S|KKiii, hoiiMchohl, capacity «if, 1849 
Spray, definition of, 1750 
Sciuure, 1876 

** routs, table of, 1882 
Squares of numbers, tabic of, 1 882 
Stabler’s reaction coefficieiits, 811 
Slain, acid prtMif bla<;k , for wood, 1777 
“ remover for photography, 1762 
Stainless steels, 864 

Standard atmosphere, probable value of, 1794 
** calibration tables for thermocouples, 

886 

** cells, 1220 

** conditions, factors for reducing baro- 

metric readings to, 1679 
** conditions, factors for reducing gas 

volumes to, 1852 

** crystals, lattice constants of, 1403 

** letter symbols and abbreviations, 

1702 

** liquids for refractive index deter- 

minations, 1394 

** oxidation-reduction potentials, 1212 
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Btandardt primary, definition of, 1745 
** screen and sieve-^ales, 910 
** solutions, electrical conductivity of, 
1211 

“ solution, definition of, 1750 
** solutions, volumetric, JOOO 
Standards, volumetric primary, 1026 
for drinking water, 810 
** for heat capacity (8{>ecific heat), 
1499 

Standardization of milk and cream, 798 
Stannic, see also tin 

** chloride, specific gravity of aqueous 
solutions, 1170 
Stannous, see also tin 

“ chloride, specific gravity of aqueous 
solutions, 1169 

Starch solution for iodine indicator, preparation 
of, 996 

Steam, saturated, properties of, 1464 
Steels, heat resisting and stainless, 864; 866 
Stcfan-Boltzmann constant, probable value of, 
1796 

Stem correction for thermometers, 891 
Sternutatory, definition of, 1750 
Stili medicumentorum, definition of. 1750 
Stoke, value of, 1657 
Stokes' equation^ definition of, 1744 
•* reagent 996 

Stoneware, chemical resistance of. 840 
“ , physical properties of, 834 

Stop bath for photography, 1761 
Storage of hazardous chemicals, 6 
Stratopaiise, 53 
Stratosphere, 53 

Strength, dimensional formula, 1791 
** of alloys, 854; 864: 8t>6 
** of materials of construction, 834 ; 846 ; 

854 

“ of plastics, 846; 849 

“ of synthetic rubbers, 846; 853 

Stress, dimensional formula, 1791 
Strontium bromide, specific gravity of aqueous 
solutions, 1171 

“ chloride, specific gravity of aqueous 
solutions, 1171 

“ iodide, specific gravity of aqueous 
soliiiions, 1171 

“ nitrate, specific gravity of aqueous 
solutions, 1171 

Structure .chemical, of synthetic rubber, 848 
Styptic , definition of, 1750 
Sublimation, definition of, 1750 

** , heal of, definition, 1750 

Succi, definition of, 1750 
Sucrose, density of aqueous solutions, 1143 
** , solubility in water at various temper- 

atures, 1106 

** , viscosity of aqueous solutions, 1667 

Sudorific, definition of, 1750 
Suffixes for names ol organic compounds, 337 
Sugar, cuprous oxide and copper equivalent of, 
1051; 1059; 1067 

, cane or beet, density of aqueous solu- 
tions, 1143 

Sugar, cane nr beet, solubility in water at var- 
ious temperatures, 1106 
** , cane or beet, viscosity of aqueous solu- 
tions, 1667 

** , hydrometer, 1114; 1869 
Sugden's parachor, definition of, 1743 
parachor, ^uation for, 1714 
Sulfur dioxide, physiological response to , 1755 


Sulfur dioxide, solubility in water at various 
tera^ratures, 1093 

** dioxide, specific gravity of aqueous solu- 
tions, 1170 

“ dioxide for refrigeration, 1196 
Sulfuric acid, boiling point, 1147 

acid, density of aqueous solutions. 
986; 1145 

** acid, color reactions with alkaloids, 
722 

“ acid, freezing point, 1146 

“ acid, fuming, 1 149 

acid, humidity and aqueous tension. 
1423 

Supersaturated solution, definition of, 1750 
Suppositoria, definition of, 1750 
Surface energy, molecular, equation for, 1714 
“ tension, definition of, 1750, 

“ tension, diraensionul formula, 1791 

“ tiuisiun, equations for, 1714 

** tension of elements. 100; 1648 
“ tension, in terfaciiil, 1656 

tension of liquids against their va|>or6 
or air, 100; 1649 

** tension of metals, 100; 1648 

ieiision of fused sails, 1648 
'' tensiou of aqueous solutions, 1652 
** tension units and conversion factors, 
1801 

“ tension of water against air, 1651 
“ water, 800 

Surfaces, 1879 

** and volumes of regular polyhedra. 

table of, 1879 

Susceptibility, dimcmsioiial formula, 1791 
Swelling of synthetic; rubber in liquids, 853 
Symlnd, definition of, 50; 1750 
Symbols of the oleroents, see inside back cover 
" , mathematical, 1942 

** of thermodynamical and physico- 

chemical quantities, 1702 
Synonyms of names of alkaloids, 722 
“ of names of elements, 92 
“ of numos of hormones, 746 
** of names of inorganic compounds, 
212 

“ of names of minerals, 150 
** of names of organic compounds, 382 
“ for chemical trade names, 899; 1078 
“ of names of vitamins, 790 
Synthetic rubbers, 848; 853 
Syrupi, definition of, 1751 
System, crystalline, definition of, 1727 


T 

Tobellue, definition of, 1751 
Taenifugc, definition of, 1751 
Tank developers, photographic, 1757 
“ and pipe capacities, 1871 
Tannic acid, density of aqueous solutions, 

1153 

Tartaric acid, density of aqueous solutions, 

1154 

Tea, definition of, 1751 

TemiJerature coefficient of electrical resistance 
of copper wire, 833 
“ , color scale of, 892 

“ conversion tables, 1857 

** corrections for barometers, 1681- 

5 . . I. 

** corrections for specific gravity of 

milk, 799 

“ , critical, definition of, 1726 
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Temperature, critical, equations for, 1712 
“ , critical, or pscs, 1439; 1494 

-density table for air, 1411 
effect on refractive index, 1228; 
1277 

of flames, 825 

for aiitoigriition of flammable 
aubslances, 32 
for ignition of gases, 32; 824 
-volume, equations for gases, 
1712 

influence on rate of reaction, 
equations for, 1718 
scale, fixed points, 888 
, symbol for, 1708 
of saturated steam, 1464 
units and conversion factors, 
1801 

variation of emf, equation for, 
1718 

Temporntiires, low, mixtures for obtainiug, 1191 
Tensile strength, definition of, 1751 
“ strength of cast metals, 862 
“ strength of materials of construction, 
834; 846; 854. 866 
“ Hlrongth of plastics, 846; 849 

“ stiength of steel, 866 

“ strength of synthclic rubbers. 846; 853 
Tension, dimensional forunila, 1791 
“ , aqiicMnis, definition of, 1722 

“ , aqueous, of ice from —99® to 0®C , 

1462 

“ , aqueous, of solutions, 1420; 1855 

** , aqueous, of water from -10® to 

118®!!, 1458 
“ , iutcrfacial, 1656 

“ , suifacc, equations for, 1714 

“ , surface, of elements, 1 00 . 1 648 

“ , surface, of liquids and solutions, 100; 

1649; 1652 

Terms, definitions of, 1719 
Ternary a/eotropes, 1493 
TerresfiaJ abundance of ehnnents, 93 
Tests, name and bead, 967 . 

“ , qualitative for metals and acids, 961 , 968 

1'etragonal system, definition of. 1751 
Tel rnhed roil, 1879 _ 

Theory, atomic, definition ot, 17-3 

** , electrolytic dissociation, definition of, 

’ 1730 . „ 

“ , electron, definition ol, 1739 

“ , ioni/nlion, definition of, 17.37 

“ , kinetic, definition of, 1737 

♦♦ , quantum, definition ‘746 

Therapeutic terms, detimlions ol, 171 * 

Thermal conductivity, dchmtioTi *761 

conductivity, dimensional formula, 

conductivity of commercial heal in- 
sulators, 874 

“ conductivity of plastics, 849 

“ conductivity of various substances, 

** expansion, definition of, 1751 

“ expansion of alloys, 854 

“ expansion of elements, 100; 1677 

“ expansion of materials of construe tion, 

834; 846; 854 ^ ^ 

“ expansion of various substances, 846, 

849; 902 ; 1675 , ^ _ mni 

“ units and conversion factors, 1 801 

« variation of refractive index, 1238, 

TbermocheScal equation, definition of, 1751 


Thermochemistry, definition of, 1751 
Thermocouple, definition of, 1751 

** , fixed points for calibration of, 

889 

Thermocouples, standard calibration table for, 
886 

Thermodynamical symbols, 1702 
ThermodyuaniUxi, equations for, 1716 

“ , laws, definition of, 1751 

Thermoelectric power, dimensional formula, 
1791 

** units and conversion factors, 

1801 

Tliermoluminescence, definition of, 1751 
Thermometer calibration. 888 

“ correction for emergent stem, 891 

** conversion scales, 1856 

Thermoneutrality, law of, 1751 
'I'hermopaiise, 53 

Thermoplastic and thermosetting materials, 
847; B51 

Thermosphere, 53 

Thdmpson effect coefficient, dimensional for- 
oAula. 1791 

Thomson cross section, probable value of, 1796 
Three hundred year calendar, 1874 
'rime, symbol for, 1708 
“ mills and conversion factors, 1801 
Tin, see also stannous and stannic 
** chloride, specific gravity of aqueous solu- 
tions, 1169 

” group, analysis of, 962 
“ salts, poisoning, treatment of, 5 
'rinetiirac, dofinilion of, 1751 
'riiictiiro of iodine, preparation of, 996 
Titer, definilion of, 1751 

, dimensional formula, 1791 
** of insoluble fatty acids, 760 
Titration, definilion of, 1752 
** ex|>onenl, 957 
Tilrimolric, definilion of. 1752 
“ , see volumetric 

Tonic, definition of, 17.52 
3'orque, dimensional formula, 1791 
Torus, 1879 

Total solids in milk, 796 
** solids in water, 800 
ToxilubcUae, definition of, 1752 
Tra.le immos of alloys, 854; 864 

‘‘ names of ceramic materials, 899 
“ names of chemicals, 899; 1078 
“ names of dyestuff intermediates. 1078 
** names of photographic devclofiers, 176,> 
“ iiunies of photographic dyes, 1767 
“ names <if synthetic rubbers, 848; 853 
Tralle hydrometer, 1 1 14 ; 1 868 
3Vtmsforence numlier, definition ot, J7.i3 
Transition point or temperature, delinition of, 
1752 

Trapezoid, 1876 
Trapezoidal rule, 1878 
Triangle. 1876 ^ . 

Triboluminescenco, definition of, 1753 
Trichloromonofluoromc thane for refrigeration, 

TricUoic system, dermition of, 1752 
Trigonometric functions of an angle, 1881 
Triple point of water, definition, 1794 
Trisodium phosphate, specific gravity of aque- 
ous solutions, 1169 1 i-taa 

Tritium, atomic weight, probable value of, 17V4 
Trochisci, definition of, 1752 
Tropopause, 53 
Troposphere, 53 
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Trouton's rule, equation for, 1715 
Troy weight units and oonversioii factors, 1801 
True capacity of glass vessels, 998 
Tungsten trioxide, specific gravity of aqueous 
solutions, 1171 
Twaddell hydrometer, 1114 

** scale conversion to Baiime, table of» 
1866 

Twist, dimensional formula, 1791 

u 

Uffelmann’s reagent for lactic acid, 997 
Ultimate strength, dehmtion of, 1752 
Ultimate strength of alloys, 854; 864 
Unguenta, definition of, 1752 
Uniaxial crystals, refractive index of, 1232 
Uniformity coefficient, definition of, 910 
Unimolecular reaction, equation for, 1717 
Units and conversion factors, 1801 
“ for hormones, 746 
Unsaponifiable, definition of, 1752 

mutter in fats, oils and waxes, 
760 

Uranium fission products, 1 13 
Uranyl nitrate, sjiecific gravity of aqueous solu- 
tions, 1171 

Urine, composition of, 813 
Urinometer, hydrometer, 1869 
U.$. coins as substitutes for weights, 1849 
U.S. Custom House hydrometer, 1868 
U.S. system of weights and measures, conver- 
sion factors, 1 801 

Uses authorized for denatured alcohol, 1786 

V 

Vacuo, conversion of weight in air to, 1848 
** , conversion of specific gravity in air to, 

1115 

Valence, definition of, 1752 
“ , symbol for, 1708 

“ of elements, 56; 58 
Values of physical constants, probable values, 
1793 

Van der Waals’ constants for gases, 1510 
“ der Waals* equation, 1712 
Van*t Hoff isochore, definition of, 1752 
“ Hoff isochore, ejjuation for, 1717 
Vapor density, definition of, 1752 

density of flammable substances, 32 
** density of various substances, 1439 ; 1494 
“ pressure, definition of, 1752 
“ pressure lowering, equation for, 1715 
** pressure of aqueous solutions, 1420 ; 1855 
** pressure of ammonia at various tem- 
peratures, 1454-7 

“ pressure of mercury at various tem- 
peratures, 1453 

** pressure of limiida from Cox chart, 1482 
** pressure of solutions, equation for, 1715 
“ pressure of steam, 1464 
** pressure of various substances, 1424; 
1453-83 

** pressure of water at various temper- 
atures, 1438; 1458; 1464; 1474 
Vapors, physiological response to various, 1755 
, heat conductivity of, 1544 
** , specific heat of, 1513 

** , viscosity of, 1662 

Vaporization, heat of, definition of, 1753 
** , heat of, equation for, 1715 

** , latent heat of, definition of, 1738 


Vaporization, heat of, of elements and com- 
pounds, 100; 1196; 1550 
** , neat of, of refrigerating gases, 

1196 ^ 

Varieties of synthetic rubbers, 848; 853 
Vegetable oil, definition of, 1753 
Velocity, dimensional formula, 1791 
“ , symbol for, 1708 

** of 1 /40 ev neutron, probable value of, 
1797 

“ of light, probable value of, 1794; 179^? 
** units and conversion factors, 1801 
Verdet’s constant, dimensional formula, 1791 


Vermicide, definition of, 1753 
Vermifuge, definition of, 1753 
Vesicant, definition of, 1753 
Vina, definition of, 1753 
Vinegar, definition of, 1753 
Viscosimeter conversion table, 1843-4 

“ , glycerol for calibration of, 1669 

Viscosity comparison chart, 1844 
** , definition of, 1753 

** , dimensional formula, 1791 

“ , equations for, 1713 

** , symbol for, 1708 

** units and conversion factors, 1801; 

1844 

** of aqueous alcohol solutions, 1667 
** of aqueous glycerol solutions, 1669 

“ of various substances, 1657 

Vitamin, definition of, 1753 
“ content of foods, 775 

Vitamins, tabic of, 790 
Volatile matter in coal, 817 
Volt, definition of, 1753 
Voltage of galvanic cells, 1220 
Voltaic cells, com iiosi lion and emf of, 1220 
Volatile acid, definition of, 1753 

“ matter in coal, definition of, 1753 
** oil, definition of, 1753 

Volume, critical, definition of, 1726 
** , critical, equations for, 1712 

** , dimensional formula, 1791 

“ , molecular, definition of, 1740 

** of an atom, 51 

** of gases, equations for, 1712 

** of a perfect (ideal) gas, probable value 


of, 1794 

** of gas, factors for reduction to stand- 
ard conditions, 1852 

” percentage of alcohol, conversion to 
proof, 1186 

** , specific, of steam, 1464 

“ units and conversion factors, 1801 
Volumes, 1878 

** , symbols for, 1708 

** and densities, orthobaric, of various 
substances, 1439 
** of tanks and pipes, 1871 
Volumetric, definition of, 1753 

** analysis, equations and equivaleufa 
for, 1006 

** factors and their logarithms, 1021 

** flask, calibration, 998 

** primary standards, 1026 

** standard solutions, 1000 

Von Kobell’s scale of fusibility, 151 


w 

Wafer, definition of, 1753 
Wagner*! solution for phosphate rode analyst 
997 
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Water absorption of plastics, 849 
“ analysis, 800 

, boiling point at various pressures,. 1438; 
1458; 1464; 1474 

“ , coeilicicnts of cubical expansion, 1677 

I* , compressibility of, J 670 

, density at various temperatures. 1188 
** , drinking standards, 810 

, equilibrium constant, logarithm of, 
1561 

, heat capacity (specific heat) table, 1499 
' for industrial use, 800 
, refractive index of, 1382 
“ , sea, 1107 

softening requirements, formulas for, 
811 

** , SfMScific heat of, at various temperatures, 

1499; 1539 

** , surface tension at various temperatures, 

165L 

“ , triple point, defined value, 1794 

“ , vapor pressures at various tempera- 

tures, 1438; 1458, 1464; 1474 
vapor, mass of in saturated air, 1412 
“ , viscosity of, 1664; 1668 

“ , volume of, at various temporutures, 

1188 


Watt, definition of, 1753 

Wave length of the principal lines of the spectra 
of the elements, 921 ; 939 
“ length, symbol for, 1708 
Wax, definition of, 1753 
** , for desk U>p dressing, 1778 
Waxes, constants of, 756 
“ , synthetic, 762 

eighings in air, conversion to in vacuo, 1848 
oeiglit of aqueous solutions, 1118; 1158 
** , atomic, sec inside of back cover 

** , atomic, changes, 95 

** , of cast met ala, 862 

“ , ceramic equivalent, 912 

“ , equivalent, definition of, 1731 

, grara-aloniie, definition of, 1734 
, gram-molecular, definition of, 1734 
“ , molecular, definition of, 1740 

“ , molecular, of gases, equatious for, 1712 

** , molecular, of solutes, equation for, 

1715 

“ , symbol for, 1708 

“ units and conversion factors, 1801 
** of IJ.S. coins (apjiroximute), 1849 
Weights, density of various, 1848 
Weir, definition of, 1754 
formulas, 917 


Weatinghouse degrees of viscosity, 1844 
Weston normal cell, 1220 

speed, comparison with other ratings, 
1768 

“ 8i3eed of photographic emulsions, 1769 
Wetjand dry bulb readings for hygrometry, 

Wien’s displacement constant, probable value 
of, 1796 

Wijs’ solution for iodine number, 997 
Wine, definition of, 1 754 
Wire, copper, tables, 832 
“ gages, AW(; and B & R, 829; 832 
for heating elements, 829 
Wood, chemical resistance of, 840 
** , composition of vario^, 814 

** for pattern making, ^3 
** , physical properties of, 837; 863; 882 
“ stain, black acid proof, 1777 
Work, dimensional formula, 1791 
“ , symbol for, 1708 
** , units and conversion factors, 1801 

X 

X-ray, definition of. 1754 
“ tables, 1398 


Y 

Yard, U.S. standard, conversion factors, 1801 
Yield point of steel, 866 

“ strength, definition of, 1754 
** strength of cast metals, 862 
Young’s modulus, dimensional formula, 1791 

> z 

Zeeman displacement per gauss, probable value 
of, 1796 

Zeiss immersion refractometer readings, 1390 
Zero, absolute, definition of, 1719 
Zinc bromide, specific gravity of aqueous so- 
lutions, 1171^ 

** chloride, specific gravity (and density) of 
aqueous solutions, 1155; 1171 
** iodide, specific gravity of aqueous solu* 
tions, 1171 

“ , nickel, cobalt, seporation of, 963 
** nitrate, specific gravity of aqueous solu^ 
tioiis, 1171 

** salts, poisoning, treatment of, 5 
** sulfate, specific gravity of aqueous solu- 
tions, 1171 



